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Idiopathic membranous nephropathy (IMN) represents the
most common cause of nephrotic syndrome in adults cha-
racterized by deposition of immune-complexes in the sub-
epithelial area of the glomerulus [1,2]. Patients with per-
sistent and relapsing nephrotic syndrome are at increa-
sed risk for progression of renal disease. The risk is hi-
gher in patients with deteriorating renal function and pro-
teinuria above 8g/24h and this should be taken in consi-
deration for administration of immunosuppressive treat-
ment [3]. The combination of corticosteroids with cyto-
toxic drugs [chlorambucil and cyclophosphamide] is follo-
wed by frequent remission of nephrotic syndrome at the
expense of potential serious adverse reactions [4-6]. Cyc-
losporine-A (CsA) is a calcineurin inhibitor with immu-
nosuppressive effect due to inhibition of the production of
interleukin-2. It has been extensively used in the treatment
of proteinuric glomerular diseases and proved to be effec-
tive in inducing remission of idiopathic nephrotic syn-
drome in children and adults [7]. Apart from its immuno-
suppressive action, CsA exerts an antiproteinuric effect re-
lated to vasoconstriction of afferent arteriole and direct
action to glomerular permeability [8,9]. Furthermore bloc-
king of calcineurin-mediated dephosphorylation of the
actin-organizing protein synaptopodin leading to stabili-
zation of actin cytoskeleton in podocytes represents anot-
her mechanism of antiproteinuric effect of CsA [10].
CsA has been used in patients with IMN and nephrotic syn-
drome resistant to corticosteroids and/or cytotoxic drugs
and as initial treatment, in order to avoid the side effects
of cytotoxics drugs. The administration of CsA (initial dose
3.5 mg/kg BW/day adjusted to through blood levels bet-
ween 125 and 225 ng/ml) with low prednisone dose (0.15
mg/kg/day) for 24 weeks in patients with steroid resis-
tant nephrotic syndrome and preserved renal function was
found to be more effective in inducing remission of neph-
rotic syndrome (75% vs. 22%) than the combination of
placebo with the same dose of prednisone in a prospec-
tive randomized controlled trial [11]. Although relapses
were observed in patients with remission of nephrotic syn-
drome, significantly higher percentage of CsA treated pati-
ents remained in remission 12 months after discontinua-
tion of treatment (39% vs. 13%, p=0.007) [11]. CsA was also
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found to have a beneficial effect in the remission of
nephrotic syndrome and preservation of renal function in
patients with progressive IMN as it was defined by dete-
rioration of renal function and persistent nephrotic range
proteinuria [12].

CsA was given as initial treatment in a small number (n
=16) of IMN patients with nephrotic syndrome and well-
preserved renal function [13]. All patients received combi-
nation of CsA (2-3 mg/kg BW/day, with dose adjusted to
target trough blood levels of 100 ng/ml for 18 months and
then gradually reduced for six months) and prednisolone
(0.5 mg/kg BW/day gradually reduced to 10 mg on alterna-
te days at six months and 5 mg at 12 months). Complete
remission of nephrotic syndrome was observed in 8 (50%)
and partial remission in 6 (37.5 %) patients [13]. The effec-
tiveness of combination of CsA with prednisolone was
recently compared to that of CsA monotherapy (target
trough blood levels between 100 and 200ng/ml) [14]. After
6 months of treatment complete remission was observed
in 19% of patients treated with combination and in 5% of
those treated by CsA monotherapy, whereas partial remi-
ssion was observed in 64% and 80%, respectively. After
12 months, the rate of complete remission increased in
both groups, but remained higher in the combination group
(35% vs. 20%). Taken together, 83% and 85% of patients
respectively was either in complete or partial remission
after 12 months of treatment [14].

The combination of CsA with corticosteroids as initial tre-
atment was compared to the traditional treatment of IMN
with corticosteroids and cytotoxic drugs in a large retro-
spective multicenter study [15]. The total remission rate of
nephrotic syndrome was significantly higher in patients
treated by CsA (85% vs. 55%, p=0.004) whereas comp-
lete remission was observed in 47% and 26% of them res-
pectively. Furthermore, administration of CsA in patients
with nephrotic syndrome resistant to steroids and cytotoxic
drugs was followed by complete remission in 86% of them.
In addition the need for discontinuation of treatment and the
risk of side-effects was significantly lower with CsA [15].
Relapses of nephrotic syndrome occur in about 30% of
patients with IMN who show remission, either spontaneou-
sly or after administration of cytotoxic drugs [1,2] whereas
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frequent relapses have been reported after discontinuati-
on of CsA [7]. It has been proposed that administration of
a maintenance dose for a few months after remission and
gradual tapering of CsA can reduce the incidence of re-
lapse [16]. A slight higher but not significantly different re-
lapse rate was observed in patients treated with steroids
and CsA in gradually reduced dose in comparison to those
treated with steroids and cytotoxic drugs (41% vs. 29%,
p=NS) [15]. Re-administration of steroids and CsA, after
the first episode of relapse, was followed by complete or
partial remission in 92% of patients. However, multiple re-
lapses were observed in 28% of patients who showed a gra-
dual unresponsiveness to CsA and deterioration of renal
function [15]. It is interesting that a higher relapse rate has
been reported with CsA monotherapy than with combi-
nation of CsA and steroids (47% vs. 15%) [14]. However,
at the time of relapse the mean maintenance dose of CsA
and the trough CsA blood levels were significantly lower in
patients with relapse (72448 vs. 19480 ng/ml, p<0.03) [14].
It is of note that a transient increase of serum creatinine, re-
lated to CsA dose has been reported in some studies. An in-
crease in baseline serum creatinine by 30% was observed in
patients with trough blood levels above 150 ng/ml [11,14]
and improvement of renal function was observed after CsA
dose reduction. On the other hand no change in renal func-
tion and no adjustment of CsA dose were necessary in pa-
tients with trough blood levels about 100 ng/ml [13].
CsA is a potentially nephrotoxic drug and characteristic
lesions of CsA nephrotoxicity have been described in re-
peat biopsies of patients with idiopathic nephritic syn-
drome treated with doses higher than 5.5 mg/kg BW/day
[17]. It should also be noted that this cut-off dose has been
established with the old form of the drug (Sandimmun),
whereas the new one (Neoral), with a better bioavailabi-
lity, might be toxic in lower doses. Repeat renal biopsies in
patients with IMN showed that CsA does not prevent the
continuing immune-complexes formation even in patients
with remission of nephrotic syndrome [18]. Although no
CsA nephrotoxicity was observed in 6 CsA treated patients
with relapses of nephrotic syndrome and decline of GFR,
increase of glomerular sclerosis and interstitial fibrosis
was evident in the repeat renal biopsies [18]. In our recent
study repeat biopsies were performed in 18 patients with
remission of nephrotic syndrome and well preserved re-
nal function after 24 months of treatment with CsA [19].
Progression of the stage of the disease was identified in
11 patients (61%) and deterioration of glomerulosclero-
sis and tubulointerstitial injury in 10 out of 18 (55%). The-
se findings were evident in 50% and 43% of patients wi-
th 2 years (n=14) and in all patients with more than 5 years
duration of the disease (n=4). Apart from isometric vacuo-
lation of tubular epithelial cells in 2 patients, no other
signs of CsA nephrotoxicity were recognized. A signify-
cant correlation of the severity of histological lesions with
time elapsed from the first biopsy (r=0.452, p<0.05) was
also observed. These findings suggest that it is probably
the natural history of the disease and not CsA, responsi-
ble for the development of these lesions. However, an in-
fluence of CsA in the deterioration of chronic histology-
cal lesions cannot be excluded [20].

In conclusion, the combination of CSA with corticoste-
roids represents an effective regimen in inducing remi-
ssion of nephrotic syndrome, in patients with idiopathic
membranous nephropathy. However, relapses are frequ-
ently observed after CsA withdrawal and long-term treat-
ment is usually necessary. Since CsA is a potentially nep-
hrotoxic drug and repeat renal biopsies show deteriorati-
on of chronic histological lesions with time the long-term
use should be examined with caution.
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