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In systematic Lupus Erythematosus  (SLE) there is clinical 
renal involvement in 40% of cases [1,2]. With today`s 
therapeutic protocols the five year survival rate exceeds 
90% and the fifteen year survival approaches 80% [3]. 
When however the disease is complicated by severe glome-
rulonephritis (GN) the five year survival with preservation 
of renal function is reduced to 60% [4]. 
Among patients with SLE, those who demonstrate progres-
sion to end stage renal failure usually develop a variety of 
proliferative GN type III or IV according to the classifica-
tion of the World Health Organization (WHO) [5]. The rec-
ognition of the prognostic significance of proliferative le-
sions led to the changed WHO classification of the nephriti-
des of lupus in 1995 [6]. According to this, membranous 
GN with proliferative changes, is grouped, according to the 
extent of the lesions, into group III or IV, focal or diffuse 
proliferative GN respectively, and is treated accordingly. In 
cases however of GN type III with mild focal lesions which 
are local and involve less than 25% of the glomeruli, the 
prognosis is considerably better and the treatment less ag-
gressive [7]. 
The therapy of the proliverative types of lupus nephritis 
with relatively high doses of corticosteroids (CS) between 
40 and 60mg daily, which was introduced at the beginning 
of the sixties, improved the prognosis in comparison with 
the use of  smaller doses [8]. From that time and up until to-
day CS are considered a basic part of the treatment of the 
SLE GN. 
The use of immunosuppressive drugs in the treatment of se-
vere lupus nephritis started in the nineteen sixties. Early 
studies of the use of Azathioprine (AZA) [9-11] or Cyclo-
phosphamide (CY) [12-16] in combination with CS led to 
the conclusion that the combination of these drugs was 
more effective than CS alone, both for improvement in renal 
function and for patient survival. Other reports did not show 
the same benefits.All the studies from that period however 
have been criticised for defective study structure, small 
numbers of patients and short follow-up times as well as for 
the lack of information on the heterogeneity of the renal 
morphology. In 1975 a small prospective study was pub-
lished from the National Institute of Health (NIH) in the 
USA [12]. In this study, 38 patients received either 
0.5mg/Kg prednisone alone or in combination with CY or 
AZA in a randomized manner. Despite the fact that the pa-
tients on prednisone alone had a more rapid worsening of 
their renal function than those who took immunosuppres-
sive therapy, the authors came to the conclusion that the lat-
ter added only marginally to the control of the disease. 
After the disagreements between the results of the various 
studies [17], a meta–analysis showed that patients who re-
ceived a combination of immunosuppressive drugs and CS 

had a significantly lower probability of developing renal 
failure in comparison to those who received only CS [18]. 
This clinical finding was also verified in a study where re-
peated renal biopsies were performed [19]. In 1986, the au-
thors of the latter study, who were from the NIH, published 
the first results of a large randomized study in which pa-
tients with severe lupus nephritis were treated with one of 
five different therapy protocols: prednisone alone or in 
combination with AZA, oral CY, AZA and oral CY , and 
intravenous (i.v.) CY [20]. The results of this study showed 
that the probability of the development of end stage renal 
failure within five years was the same for all groups. After 
10 years however, CS with i.v. CY led to a better renal sur-
vival than prednisone alone [21]. Despite the fact that the 
other combinations were not significantly different in their 
constitution from the CS+i.v.CY  they proved less effective, 
especially the CS+AZA combination, than CS+i.v.CY. 
More recently. The NIH group published the results of  a 
comparative randomized trial in which the effectiveness of 
i.v. methylprednisolone (MP) ( 1g MP/m2 per month on 
three consecutive days, followed by 1g/m2 for six months in 
25 patients) was compared to two different CY protocols 
[22]. The “short term” CY protocol consisted of monthly 
i.v. injections of 0.5-1.0g/m2 CY for 6 months (20 patients) 
and the “long term” CY consisted of monthly infusions of 
0.5-1.0g/m2 for 6 months followed by infusions of the same 
dose every three months for 2years (20 patients). Patients 
admitted to this trial had severe lupus nephritis and had 
mean serum creatinine levels of 165µmol/L. They were fol-
lowed up for a mean period of three years. Patients treated 
with i.v. MP alone had a significantly higher probability of 
doubling their serum creatinine levels in comparison with 
the group who received long term CY . There was no statis-
tically significant difference between the two CY therapy 
groups as far as serum creatinine levels was concerned but 
the probability of extrarenal relapse resistant to high doses 
of CS was significantly lower in the long term CY therapy 
group. 
In another recent meta-analysis which included 19 prospec-
tive trials in 440 patients, the combination of immunosup-
pressive drugs and prednisone reduced the incidence of  end 
stage renal disease and the total morbidity when compared 
with isolated prednisone therapy [23]. No significant differ-
ences were observable between the various immunosup-
pressive therapy protocols which included AZA or oral CY 
or the combination of AZA and CY or i.v. CY. It is worthy 
of note that i.v. CY did not offer any advantage over the 
other imunosuppressive protocols as measured by the inci-
dence of end stage renal failure or total morbidity. The in-
fluence however of the NIH studies was enormous. Today 
the combination of prednisone and i.v. CY long term proto-
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col constitutes the therapy of choice for proliferative lupus 
GN. The long follow-up period and the relatively large 
number of patients included in the studies made the NIH 
studies unique. In the adoption of the long term i.v. CY pro-
tocol the reported reduced toxicity of iv. CY in comparison 
with the oral route was significant [24]. 
Despite the widespread acceptance and application of the 
combination of CS+iv.CY, many questions, such as the du-
ration of therapy required to reduce the incidence of re-
lapses or the length of treatment required to produce a sec-
ond remission  after relapse, remain unanswered. For this 
reason we recently studied the indicators of remission, of re-
lapse and second remission in a population of 85 patients 
with histologically verified proliferative lupus GN who had 
been treated with the combination of CS and iv.CY [25]. It 
was found that the mean time to remission in these patients 
was 10 months, while 22% of the patients were still not in 
remission after 2 years. Negative prognostic indicators for 
the achievement of remission were delay in the initation of 
therapy after the diagnosis of nephritis and the higher de-
gree of proteinuria. Of the 63 patients who achieved remis-
sion, 23 relapsed at a mean time of 79 months. For these pa-
tients indicators of early relapse were a greater length of 
time to first remission a history of central nervous system 
involvement and the histological type of the renal lesions. 
Patients with WHO classification type IV lesions relapsed 
later. The mean duration of a second remission was 32 
months and, with three exceptions, all patients took a longer 
time to achieve the second remission than the first. The 
length of time to achieve a second remission was longer in 
those patients with a longer time to first remission, who had 
an early relapse and in those with chronic changes on renal 
biopsy material. Thus it would seem that to achieve remis-
sion in many patients with lupus nephritis who are being 
treated for the first time and in most of those being treated 
for the second time, relatively long term therapy will be 
needed which will be accompanied unavoidably by cumula-
tive toxicity. 
It is obvious therefore that alternative treatment with the 
same or better therapeutic responses and less toxicity than 
CY should be sought. With this in view we compared the iv. 
administration of the immunoglobulin Sandoglobulin 
(IVIG) with iv. CY for the maintainance of remission of 
proliferative lupus GN[26]. This was a preliminary study in 
14 patients with lupus nephritis type III or IV who had been 
treated by CS  and 6 monthly boosters of iv.CY. Following 
this, and with the prerequisite that the disease was in remis-
sion the patients were randomized to monthly IVIG for 18 
months or to iv.CY every 2 months for 6 months and then 
every 3 months for 12 months. The accompanying dose of 
CS was varied according to the clinical progress of the dis-
ease according to the opinion of the treating physician. At 
the end of the study there was no significant difference be-
tween the two groups in regard to serum creatinine levels or 
creatinine clearances nor in the degree of proteinuria meas-
ured. 

In a recent publication from Hong Kong, the results of  the 
use of mycophenolate mofetil (MMF) in the treatment of 
diffuse proliferative lupus nephritis have been reported in a 
protocol which consisted of CS and MMF for 12 months, in 
comparison with a second protocol  of CS with oral CY for 
6 months folowed by CS with AZA for 6 months (27). In 
the 21 patients in the MMF group 81% achieved complete 
remission and 14% a partial remission in comparison with 
76% and 14% respectively in the CS+CY/CS+AZA.  There 
was no difference in serum creatinine levels or proteinuria 
between the two groups. Infections occurred in 19% of the 
MMF group and in 33% of the CS+CY/CS+AZA group 
(p=0.29). The frequency of relapse was 15% and 11% re-
spectively. Although it seems from the results of this study 
that CS+MMF is as effective as CS+CY/CS+AZA and with 
fewer side effects, an editorial in the same volume expresses 
the need for caution in the general application of  the results 
of the study to large groups of patients with diffuse prolif-
erative lupus nephritis (28). The doubts expressed seem to 
be related to the fact that the group of patients studied had 
good prognostic indicators and that the method protocol did 
not determine the total duration of the therapy. In a recent 
retrospective analysis we show that patients with prolifera-
tive lupus nephritis who expressed either toxicity or no re-
sponse to CY, responded very well when switched to MMF 
while 6 patients with membranous lupus nephritis had no 
response to MMF (29). 
Apart from the above, there are other clinical trials in pro-
gress for the assessment of more therapeutic protocols, but 
also for new therapeutic drugs and biological agents. One of 
these is LJP394, a small molecule synthesized from a poly-
saccharide base, joined to four DNA polymers. In a recent 
multicentre randomized trial it was found that this substance 
reduced the levels of anti DNA antibodies but did not pro-
tect from relapse of lupus nephritis. The monoclonal anti-
body  anti CD40 ligand which prevents the communication 
between B and T lymphocytes, is under assessment in pa-
tients with severe  nephritis in an ongoing comparative ran-
domized study. Bindarit, an imidazole molecule which 
blocks the production of  MCP-1, is programmed for ad-
ministration as part of a comparative randomized study in 
the USA and in Europe. Also under way are other studies 
for the assessment  of the place of MMF and of AZA. In 
addition plasmapheresis does not seem to be included in the 
standard forms of treatment [4] while the situation in regard 
o cyclosporin in the treatment of hyerplastic lupus nephritis 
is rather theoretical in the absence of suitable studies at pre-
sent. 
In conclusion, in the assessment of present or prospective 
therapies for severe lupus nephritis, the significantly in-
proved prognosis of patients with SLE who reach end stage 
renal failure must be taken into account. Apart from haemo-
dialysis and peritoneal dialysis, renal transplantation consti-
tutes a good alternative choice for patients with SLE with 
satisfactory survival figures for both patient and transplant 
(29). 
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