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THE TREATMENT WITH MYCOPHENOLATE MOFETIL  
OF CORTICORESISTENT NEPHROTIC SYNDROME  
BY IDIOPATHIC FOCAL SEGMENTAL GLOMERULOSCLEROSIS: 
ANALYSIS OF TWENTY CASES

The Idiopathic Focal Segmental Glomer-
ulosclerosis (FSGS) is one of the most frequent 
glomerular nephropathies affecting both children 
and adults. The morphological/histological pattern 
recognized on kidney biopsy is characterized by 
sclerotic (fibrotic) lesions in glomeruli that are focal 
(less than 50% of all glomeruli affected on light 
microscopy) and segmental (less than 50% of the 
glomerular tuft affected). This pathological pattern 
has been further classified by the Columbia group 
according to specific pathological light microscopic 
findings (tip lesion, cellular, collapsing, perihilar 
and not otherwise specified) [1]. Podocyte inju-
ry is the earliest morphological feature of FSGS, 
which has led to the current paradigm that classic 
FSGS is primarily a podocyte disorder, at least in-
itially [2]. The prognosis of FSGS is predicted by 
the severity and persistence of proteinuria, with 
60% of patients with persistent nephrotic-range 
proteinuria progressing to end-stage renal disease 
within 5–10 years. Achievement of a remission, 
whether complete or partial, is associated with a 
good outcome [3].                      

At present, corticosteroids are the standard 
first-line approach in patients with idiopathic FSGS. 
Cytotoxic agents and cyclosporin A constitute a 
good therapeutic option for steroid-dependent pa-
tients or frequent relapses. During the last years, 
the use of Mycophenolate Mofetil (MMF) has been 
proposed in the Nephrotic Syndrome by FSGS to-
gether with steroids (4 observational studies [4. 5] 
and one randomized trial [6] suggests that MMF 
given with or without glucocorticoids may be ben-
eficial in patients with FSGS  with varying results, 

but with the advantage of a lower toxicity compared 
with other immunosuppressants [4-7].

We analysed the data of our  twenty patients 
with a histological diagnosis of Focal and Segmen-
tal Glomerulosclerosis having a resistant or relaps-
ing nephrotic syndrome, who have been previously 
treated with steroids and immunosuppressive [six 
patients with steroids alone (two with boluses of 
500 mg x 3 days and then steroids per os, four 
with steroids per os), eight patients with steroids 
+ cyclophosphamide, five patients with steroids 
+ cyclosporine and one patient steroids + azathi-
oprine] and who had not responded to treatment. 
Afterwards, therapy with MMF associated with 
Methylprednisolone (0.5 mg/kg every other day ) 
was started and continued for 10.2± 2.8 months). 
Patients were put on a regime with Mycophenolate 
(Cell Cept)  1 g/day for a month and then, if well 
tolerated, the dose was increased to 2 g/day with a 
first step at 6 months. If the Nephrotic Syndrome 
was in complete remission MMF was suspended, 
otherwise it was continued for up to 12 months 
with follow-up of the patients. In two cases with 
a creatinine level greater than 2 mg/dl and a glo-
merular filtrate less than 50 ml/min it was used a 
dose of Mycophenolate of 1 g/day. In addition, in 
all patients therapy with Ramipril, Calcium and 
vitamin D3 was used. At the end of MMF therapy, 
we observed a remission in eleven patients (55%), 
two of which with complete remission 10%, an 
incomplete remission in three patients (15%), a 
partial remission in six patients 30%, no response 
in eight patients (40%) and a worsening of kidney 
function in one patient (5%). This can be considered 
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a good outcome, considering that these patients did 
not respond to previous therapies. In eight patients, 
the Nephrotic Syndrome remained unchanged, two 
of which suspended early therapy for side effects 
(gastric intolerance), while in one case the thera-
py was suspended due to the worsening of renal 
function. After treatment, the mean urinary protein 
excretion significantly decreased compared with 
baseline [7.68 ± 3.54 to 3.20 ± 2.92 g/day, (p < 
0.001)], while plasma creatinine and the glomer-
ular filtrate did not show significant variations. In 
our view this is an important result, as remission 
either complete or partial,  is the critical factor for 
predicting renal survival in nephrotic syndrome 
due to primary FSGS with 5-year renal survival of 
about 90% [5]. In addition, the results remain stable 
also at the end of follow up (19.2±18.9 months). 
The results of this study, despite the relatively low 
number of patients, can have an additional clinical 
impact, considering the high remission rate and 
the good side effect profile observed with MMF 
regime in the treatment of Nephrotic Syndrome 
due to FSGS resistant to other drugs. The MMF 
is an immunosuppressant which acts by inhibiting 
the purine synthesis by a selective, non-competitive 
and reversible inhibition of inosine monophosphate 
dehydrogenase, which is the rate-limiting enzyme 
in the de novo biosynthesis of guanosine nucleo-
tides. It strongly inhibits both T- and B lymphocyte 
proliferation.  Moreover, MMF is also capable of 
inhibiting the proliferation of non-immune cells as 
smooth muscle cells, renal tubular cells and mesan-
gial cells and prevents the appearance of Heymann 
Nephritis [8,9]. In the animal studies, MMF reduces 
the expression of nitric oxide synthase at the cor-
tical level by decreasing glomerulosclerosis [10]. 
MMF showed beneficial effects in the treatment of 
calcineurin inhibitor toxicity through reduction of 
immune - and non-immune-mediated renal damage 
[11]. Nevertheless, it is well tolerated and has prov-
en to be a relatively safe drug causing only minor 
bone marrow suppression [4-7]. In addition, there 
is a growing body of evidence pointing to thera-
peutic applications of MMF in the prevention of 
fibrosis [12]. These observations prompted several 
investigators to study the effects of MMF in human 
renal diseases. While it was noted that the MMF 
significantly reduced proteinuria in minimal-change 
disease, especially in the steroid-resistant nephrot-
ic syndrome of children [13] the results for Focal 
segmental glomerulosclerosis (FSGS) [14], were 
very variable and even more controversial. Our 
results  give an additional confirmation for the ben-
efits of MMF regime in FSGS being an therapeutic 

alternative with favourable effects and most impor-
tantly with reduced side effects, in comparison to 
Calcineurin inhibitors such as Cyclosporine, which 
however has a high renal toxicity.                                                 
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