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Introduction
Systemic Lupus Erythematosus (SLE) is an autoimmune systemic disease affecting several 

organs. Renal involvement is one of the most common and severe manifestations of this disease [1]. 
The existence of a Lupus Nephropathy (LN) is a poor prognosis factor. Its management depends 
closely not only on its clinico-biological presentation but mainly on histological findings. The 
therapeutic modalities are variable but the prognosis of the disease remains difficult to predict.

The aim of this work was to study the clinical, biological and histological characteristics of 
patients with LN and the different therapeutic modalities and to deduce the factors influencing the 
prognosis of the disease.

Patients and Methods
We realize a descriptive retrospective study carried out in the department of internal medicine 

of the Military Hospital of Tunis during a period of 13 years from 1999 to 2012. We included in this 
study the patients who met the corrected criteria of the American College of Rheumatology for the 
diagnosis of SLE. The LN was diagnosed on the basis of the International Society of Nephrology 
(ISN) criteria. We have adopted the histological classification of the 2004 ISN. We excluded from 
this study patients with SLE without renal involvement.

We reviewed 120 cases of patients with SLE and retained 41 cases of patients with LN. We 
analyzed epidemiological, clinical, biological, immunological, histological, and therapeutic and 
outcome parameters of these patients.

We have adopted the following definitions:

Complete remission: normal urinary sediment, normal renal function, normal blood pressure 
with or without antihypertensive treatment, absence of extra-renal manifestations for at least 6 
months.

Incomplete remission: an improvement of the renal function, the disappearance of the nephrotic 
syndrome with persistence of proteinuria <2 g / 24h. 

Relapse: elevation or reappearance of proteinuria, degradation of renal function, elevation of 
native anti-DNA antibodies and/or decreased serum complement levels, existence of extra-renal 
relapse manifestations.

Aggravation: worsening of renal function with decreased plasma creatinine clearance.

Moderate renal insufficiency: 30 ≤ glomerular filtration rate (GFR) <59 ml / min per 1.73 m2 of 
body surface area.
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Abstract

Lupus nephritis is a severe organic manifestation of systemic lupus erythematosus. We studied 120 cases 
of patients diagnosed with systemic lupus erythematosus. Lupus nephritis was found in 41 patients (34.1%) 
with a mean age of 34 years and including 32 women and 9 men. Nephritis was the first sign of lupus in 66%. 
Renal clinical features were: swelling (39%), hypertension (25%), hematuria (25%), proteinuria (95%), nephrotic 
syndrome (46%) and renal failure (29%). Renal biopsy was contributive in 30 cases and showed glomerular 
nephritis class I in 2%, class III in 7%, class IV in 42%, class V in 15% and class IV+V in 7% of all cases. 
Induction therapy consisted of high dose corticosteroids in all patients, associated with IS therapy in 78% of the 
cases: cyclophosphamide in 29 patients and MMF in 3 patients. Maintenance therapy included low doses of 
corticosteroids in all patients in addition to cyclophosphamide in 3 cases, MMF in 10 cases and azathioprine in 10 
patients. A complete remission was observed in 17 cases (41%), a partial remission in 20 cases (49%), a renal 
relapse in 20 patients (49%) and an end-stage renal failure in 9 patients (22%). Two patients died.  Predictor 
factors of better outcome were achieving complete remission and a longer duration of maintenance therapy. 
Swelling, high rates of proteinuria, nephrotic syndrome, partial remission and short duration of maintenance 
therapy were identified as poor prognostic predictors.
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Severe renal insufficiency: 15 ≤ GFR <29 ml / min per 1.73 m2 of 
body surface area.

End-stage renal insufficiency: GFR <15 ml / min per 1.73 m2 of 
body surface area.

To define the factors of poor renal prognosis, we divided the 
studied population into two groups:

Group 1 included patients in total remission at the last visit 
(proteinuria = 0 and normal renal function).

Group 2 included all other patients.

We performed a comparative study between the two groups 
according to the clinical, biological, immunological, histological, and 
therapeutic and outcome parameters.

SPSS 19 software was used for statistical analysis. The results are 
expressed either in terms of the number of cases and / or percentage 
for categorical variables and in terms of mean for quantitative 
variables. The Chi2 test was used to compare percentages. If the 
conditions for applying this test were not valid, we used the Fischer 
test. The Student test was used for the comparison of 2 means. P less 
than 0.05 were considered significant. 

Results
Our work revealed a prevalence of LN of 34.1% and an incidence 

of LN of 2.4 cases per year. There were 32 women (78%) and 9 men 
(22%), with a median age at diagnosis of 34.1 years (12-70 years), with 
a peak between 30 and 40 years of age. In 12.2% of our patients, the 
LN was late-onset (50 years or older). Nephropathy had inaugurated 
lupus disease in 27 of our patients (66%). For the other cases, it 
occurred within an average of 28 months (2 months to 29 years) after 
diagnosis of lupus disease. One (or more) trigger factor was found 
in 25 cases (61%). These were mainly infections in 18 cases (44%), 
pregnancies or postpartum period in 5 cases (12%), sun exposure in 
2 cases (5%), corticosteroid unintentional interruption in one case 
and a beta-blocker medication use in one other. The table 1 resumes 
the clinical and biological signs observed in our patients at initial 
presentation. The most frequent clinical manifestation was edema, 
which was revealing LN in 39% of cases. Proteinuria was almost 
constant (95%) with an average value of 3.72g/24h (0.84-10.5 g/24h) 
nephrotic in 46%, aseptic leukocyturia was noted in 71% of patients 
and hematuria was present in 54% of cases. Mean serum creatinine 
was 145.4 μmol/l (39-541 μmol/l). Renal Failure (RF) was observed in 
12 patients (29%). It was moderate in 4 patients, severe in 7 patients. 
One patient has an end stage renal disease. Four of our patients have 
a Hemolytic Uremic Syndrome (HUS).

Extra-renal signs were present in all patients and were dominated 
by articular and muco-cutaneous manifestations (Table 2).

The remainder of clinical, biological and immunological data is 
summarized in Table 3. Renal biopsy was contributive in 30 cases. 
We found a contraindication to PBR in 9 cases, a single kidney in 2 
cases, severe thrombocytopenia in 3 cases, anticoagulant treatment in 
3 cases and a pregnancy with uncontrolled HTA in 1 case. The renal 
histology revealed a LN class I in one case, a class III in 3 cases (7%), 
a class IV in 17 cases (42%), a pure class V in 6 cases (15% V + IV in 3 
cases (7%). Tubulo-interstitial lesions were noted in 22% of cases and 
vascular lesions in 10% of cases.

Nephrotic Syndrome (NS) was more frequent in proliferative 
forms of LN (47% of IV classes, 100% of classes III and IV + V). It 
was observed in 50% of the membranous lupus nephritis. Hematuria 
was often present in proliferative  and membranous nephritis (67% 
in class III and class IV + V, 50% in class V and 41% in class IV) and 
that RF was noted in 67% of class IV + V and in 35% of class IV but it 
was absent in classes I and III. We also Hypertension was common in 
diffuse proliferative nephritis (29% of class IV and 33% of class IV + 
V) and it was constant in patients with HUS.

Treatment included corticosteroid therapy in all patients 
initially with high dose (oral and/or IV) with progressive decrease. 
Immunosuppressive (IS) therapy was associated in 78% of patients, 
mainly in proliferative LN. Cyclophosphamide (CYC) was prescribed 
as an induction treatment in 29 patients (71%) according to different 
therapeutic protocols: oral CYC in one case, CYC IV in monthly 
boli at a dose of 600 mg/1.73 m² of body surface area in 15 cases 
and CYC IV according to the EUROLUPUS protocol from 2004 in 
13 cases (Table 3). Mycophenolate Mofetil (MMF) was prescribed 
as induction IS therapy in 3 cases (class IV = 1, class V = 1,                                                   

Table 1: Clinico-biological features at lupus nephritis diagnosis.

Renal Manifestations Number of patients Percentage (%)

Edema 16 39

HT 9 25

Proteinuria 39 95

Nephrotic Syndrome 19 46

Hematuria 22 54

Aseptic leucocyturia 29 71

Renal failure 12 29

Table 2: Frequency of lupus extra-renal signs.

Signs Number of patients Percentage (%)

Photosensibility 17 41

‘‘Vespertilio’’ Erythema 18 44

Discoïd Lupus erythematosus 5 12

Mouth Ulcers 3 7

Polyarthritis 32 78

Seritis 17 41

Seizure 7 17

Table 3: Different protocols of cyclophosphamide in induction treatment of lupus 
nephritis.

Before 2004 After 2004

Therapeutic protocols Oral CYC Monthly IV CYC Eurolupus

Number de patients 1 15 13

Percentage (%) 3 52 45

Class III 0 1 2

Class IV 1 8 6

Class V 0 2 1

Class IV+V 0 1 2

Not classified 0 3 2
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non-contributive histology with no response to corticosteroid alone 
= 1). Rituximab (RTX) was used in a 17-year-old patient with active 
LN class IV + V associated with autoimmune hemolytic anemia, 
thrombocytopenia and pericardial effusion, due to lack of response 
to CYC IV. Concerning maintenance IS therapy, azathioprine (AZA) 
and MMF were used in 10 cases each; CYC was used in 3 patients, in 
oral form at the dose of 100 mg per day in one case and in the form of 
quarterly boli in 2 cases. Maintenance treatment was used for a long 
period with an average of 36 months.

We used plasma exchange sessions, IV immunoglobulin infusions 
and dialysis sessions in severe forms of LN, particularly in patients 
with associated HUS.

Remission was observed in 90% of the patients: total remission 
was obtained in 17 cases (41%) and partial remission in 20 patients 
(49%). Twenty patients (49%), including 4 men and 16 women, had 
one or more renal relapses (1-5 relapses per patient) in an average 
of 43 months (6 to 96 months). One or more triggers of relapse 
were identified in 10 cases (50%): infection in 6 cases, treatment 
interruption in 5 cases and pregnancy in 3 cases. Nine of our patients 
(22%) had reached end stage renal disease after an average of 36 
months with extremes ranging from 40 days to 8.5 years. Three of 
our chronic dialysis patients had an extra-renal lupus flare: articular 
flare associated with pericarditis in one case, joint flare associated 
with autoimmune hepatitis in one other and articular, hematological, 
with macrophage activation syndrome in one case. Only two of our 
patients died.

Seven patients improved a complete renal remission. A steady 
state of renal function was obtained in 8 cases. Aggravation was 
noted in 9 cases with end stage renal disease in 22% of cases, 8 in 
hemodialysis and one patient in peritoneal dialysis. Renal survival 
was 88% at 5 years and 78% at 10 years. Overall survival was 97% at 
5 and 10 years.

Comparing the 2 groups of patients (group 1=16 patients and 
group 2 =25 patients), some factors were significantly associated with 
a good evolution: a longer duration of maintenance treatment (p = 
0.033) and achieving total remission (p <0.001). 

Other factors were significantly associated with renal aggravation: 
edema (p = 0.033), high initial proteinuria (p = 0.021) and especially 
greater than 3 g/24h, NS (p = 0.028), partial remission (p <0.001) and 
short duration of maintenance therapy (p = 0.033).

The different clinical, biological, histological and therapeutic 
correlations according to the renal prognosis are illustrated in      
Table 4.

Discussion
Our study, although retrospective, was carried out on a cohort 

of 41 cases followed in a single center. In our series, we have a 
predominance of occurrence in young women. The LN inaugurated 
the lupus disease in more than half of the cases, it was mainly 
proliferative forms. Treatment was based on corticosteroids and IS 
therapy. Induction and maintenance treatments have been described 
and several therapeutic protocols have been used.

In our series, remission was observed in the majority of cases 
(90%) and the factors of poor and good prognosis were confirmed by 
multicentric prospective studies.

Table 4: Epidemiological, clinical, biological, histological and therapeutic 
correlations according to the renal prognosis.

Group 1 Group 2 Difference p

Average of age 38,4 30,9 0,064

Age < 30 16-Apr 25-Dec
0,141

Age > 30 16-Dec 13/25

Age < 50 13/16 24/25
0,120

Age≥50 16-Mar 25-Jan

Female gender 13 3
0,501

Male gender 3 7

Edema 16-Mar 13/25 0,033

hypertension 4 5 0,704

Average of Proteinuria 2,59 4,57 0,021

Proteinuria >3g 4 15 0,029

Proteinuria <1g 3 1 0,113

Average of albumin 27,9 25,2 0,228

Nephrotic syndrome 4 15 0,028

Average of creatinine 112,37 150,72 0,278

Initial renal failure 16-May 25-Oct 0,507

Hematuria 16-Sep 25-Dec 0,606

Leucocyturia 14-Sep 20/25 0,281

Anemia 16-Dec 20/25 1,000

Thrombopenia 15-May 25-Jul 0,722

Average of C Reactive Protein 42,6 33,7 0,629

Hypocomplementemia C3 14-Jun 13/21 0,26

Hypocomplementemia C4 14-Nov 15/21 0,635

AAN (+) 16/16 24/25 0,418

Ac anti DNA (+) 14-Dec 17/21 0,714

Ac anti Sm (+) 10-Jan 18-Jun 0,172

Ac anti-phospholipides (+) 10-May 14-Oct 0,285

Not biopsied 16-May 25-Jun 0,413

Class I 0 1 0,438

Class III/A 0 3 0,164

Class IV/A 8 9 0,17

Class V 2 5 0,611

Class IV+V 1 1 0,685

Signs of activity 11-Oct 14/19 0,364

Signs  of Chronicity 0 3 0,206

CYC (induction treatment) 16-Nov 19/25
0,31

MMF (induction treatment) 16-Feb 25-Jan
Absence of immunosuppressive  
treatment 3 5 0,92

Duration of maintenance treatment 32,81 15,75 0,033

Initial total remission 14/16 23-Mar <0,001

Initial partial remission 16-Feb 18/23 <0,001
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LN is one of the most frequent involvements of SLE. It was 
observed in 20-65% of lupus patients [1]. This frequency becomes 
very important (> 90%) if we take into account the silent LN of 
histological discovery [2].

LN occurs at all ages with a significantly higher prevalence in 
young subjects before 40 years [3,4]. LN can inaugurate lupus disease 
in 16 to 60% of cases [3]. This was the case for 66% of our patients, 
where the other signs of SLE were unrecognized or taken for another 
disease.

In our series, articular and cutaneous manifestations were the 
most frequent, joining the results of other studies [3-7].

Hypertension is reported in 13 to 62% of the literature [3,5,8]. In 
our series, it was present in 24% of patients. Hematuria, noted in 71% 
of our cases, varies between 50 and 80% in the literature. 

RF, of varying degrees, is part of the initial presentation of LN in 
11.9 to 44.3% of published cases. It was present in 29% of our patients. 
Nephrotic syndrome, present in 46% of our patients, is observed in 
17.8% to 67.1% of LN [3, 5].

In the majority of series, as in ours, there is a predominance of 
diffuse proliferative nephritis whose frequency varies from 27 to 53% 
[8,9]. Class V is less frequent, noted in 7 to 25% [8,9]. Classes I and II 
remain the least frequent.

Although the most severe clinical manifestations tend to associate 
with the more severe histological forms, the clinical signs are not 
necessarily correlated with the histological lesions. However, in our 
series a certain anatomo-clinical correlation was found: nephrotic 
syndrome and hematuria; were more frequent in proliferative forms 
and in membranous nephritis. Hypertension was common in diffuse 
proliferative LN and was constant in HUS, and RF was noted in 67% 
of Class IV + V and in 35% of Class IV when it was absent in classes 
I and III.

The treatment of LN depends on the histological lesions 
observed. In Classes I and II, corticosteroids are the basis of 
treatment and indication of IS therapy was based in this cases on 
extra-renal manifestations. Class V is no longer an indication for 
corticosteroid therapy alone, but the MMF is currently associated 
with a recommendation level A of the Task Force Pannel. Proliferative 
nephropathies are a classic indication of IS therapy associated with 
high-dose corticosteroids during lupus disease. CYC is the most 
widely used: initially prescribed by the oral route, which resulted 
in several iatrogenic complications [10], its prescription according 
to the protocol of monthly high-dose boli IV was born in the 1970s 
and 1980s following the trials of the group “ NIH “which have shown 
great efficacy with markedly less iatrogenicity. In the Eurolupus 
Nephritis Trial (ELNT), the classic regimen (CYC in 6 boli monthly 
high doses) was compared to the European low dose regimen (CYC 
in 6 boli 500mg/15j). Houssiau FA et al, in this study (ELNT), 
included patients with severe LN with proliferative GN in all cases 
and presence of glomerular crescents in 47% of cases and showed 
that after a follow-up of 41 months, the rate of complete remission 
was better with the 500 mg/15j regimen (71% versus 54%), the failure 
rate was lower (16% versus 20%), and relapses (27% versus 29%) 
[11,12]. After a follow-up of 73 months, no difference was noted on 
renal survival. The persistence of renal dysfunction was noted in 20% 

versus 23% [13]. We used high-dose CYC IV in 15 of our patients and 
CYC according to Eurolupus in 13 of our patients and we obtained 
good results with remission in 90% of our cases with more complete 
remissions with the Eurolupus group ( 7 cases) than the high dose 
CYC IV group (4 cases).

MMF is increasingly taking a place in the treatment of LN 
induction. Different authors agree on the non-inferiority to see the 
superiority of the MMF with respect to the CYC. Chan TM et al. 
compared MMF therapy with oral CYC in patients with proliferative 
LN with hypo-albuminemia and found comparable efficacy in the 
degree of improvement in proteinuria, albuminemia, and serum 
creatinine as well as the rate of relapse [13,14]. Similarly, Appeal GB 
et al, in the ALMS study that included a multi-ethnic cohort with 
active or membranous proliferative LN, showed MMF and CYC 
IV equivalence in total or partial remission induction, or within 
obtaining remission (56.2% in the MMF arm and 53% in the CYC 
arm) with an MMF advantage over CYC in non-Caucasian/non-
Asian patients; In addition, analysis of LN cases with creatinine 
clearance <30ml / min showed that MMF is not less effective than 
CYC IV in the treatment of these severe LN [15,16]. Ginzler et al., 
in their randomized trial of 140 cases of LN class III, IV or V, of 
which more than half were africo-americans, demonstrated MMF 
superiority to monthly CYC IV in induction of 6-month remissions 
with 22.5% complete remission in MMF versus 5.8% in CYC [16] Hu 
W et al showed that MMF is more effective than CYC IV in reducing 
proteinuria, hematuria, and d autoantibodies and a clear reduction in 
glomerular necrosis, croissants and vascular abnormalities in MMF-
treated patients who were re-biopsied [17]. Regarding treatment 
tolerance, Chan TM et al showed that infectious complications and 
the occurrence of amenorrhoea were less with MMF [13]. We used 
MMF in 3 patients (class V, class IV + V, without histology) with a 
remission in all cases (total = 2, partial = 1).

Rituximab, an anti-B lymphocyte monoclonal antibody directed 
against the CD20 molecule, was used in a single patient of our series in 
front of a proliferative LN that was refractory to CYC IV but evolution 
to end stage renal disease could not be avoided in this case. In the 
literature, indications are refractory, recurrent or first-line treatment. 
In the randomized “LUNAR” study, treatment of proliferative LN 
class III or IV with RTX associated to MMF at an average dose of 
2.4 g/d and corticosteroids was compared to MMF treatment at the 
mean dose of 2.7 g/day associated with corticosteroids. In spite of 
complete B-cell depletion in all patients in the RTX arm, there was 
no significant difference between the two arms [18]. A recent review 
of the literature by Ramos-Casal resulted in the collection of 106 
patients with lupus nephropathy in a common analysis. A total or 
partial response was observed in 70% of patients, 80% of class III and 
67% of class IV [19]. The passage of proliferative LN to terminal renal 
insufficiency could not be avoided in 26.6% of cases [20].

Concerning maintenance therapy, corticosteroid therapy remains 
the cornerstone associated or not with IS treatment. Contreras et al 
compared the short- and long-term efficacy of CYC, AZA and MMF 
as maintenance therapy in relay of high-dose CYC IV induction 
therapy. They found increased mortality in patients receiving CYC IV 
(compared with AZA), more iatrogenic side effects in this subgroup 
(compared to AZA and MMF groups) and, more surprisingly, an 
increased rate of recurrence (compared to patients receiving MMF) 
[21]. The MAINTAIN study, including caucasian patients treated with 
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CYC induction according to Eurolupus with relay either by MMF or 
AZA in maintenance, found a comparable efficacy between MMF 
and AZA in maintenance treatment (19% renal relapses for MMF 
and 25% for AZA without significant difference) with comparable 
adverse events except for the occurrence of transient cytopenia which 
was more common in the AZA-treated group [22]. A histological re-
evaluation by renal biopsy, after 2 years, on a representative sample 
of these patients showed no benefit of either of these two molecules 
in terms of histological lesions of activity or chronicity [22]. In the 
maintenance phase of the “ALMS” study, patients who responded to 
induction therapy by either CYC IV monthly or MMF had been re-
randomized to receive MMF or AZA as maintenance IS treatment. 
This study showed the superiority of MMF compared to AZA with 
less therapeutic failure (16.4% for MMF versus 32.4% for AZA) and 
less severe adverse effects (23.5% For MMF versus 33% for AZA) 
[23]. Currently, AZA and MMF are the most prescribed in LN 
maintenance therapy in most literature series [22,23]. They were 
equally prescribed in our patients (24%); MMF was more effective in 
maintaining remission since 80% of AZA patients had a renal relapse 
whereas only 20% of MMF patients had relapsed.

The rate of renal remission (total or partial) after an initial 
therapeutic line is at best 81% in the literature [3,11,21]. However, 
27% to 66% of patients suffering from proliferative LN will relapse 
according to Sidiropoulos et al [24]. The relapse rate was 49% in our 
series. According to the literature, the rate of relapse depends on 
the treatment. Thus, the probability of relapse is 72% at 50 months 
of progression in patients treated with corticosteroids alone, and 
decreases to 30% when CYC is combined in induction therapy [25]. 
Ginzler et al reported a similar relapse rate in the group of patients 
who received MMF induction (8 of 71 or 11.2%) and CYC induction 
(8 of 69, 11.5%) [16]. The IS therapy also influences the recurrence 
rate, which varies from 11% to 37% in AZA [25-27], 15% in MMF 
[13] and 30% in CYC [25].

Despite therapeutic advances, the incidence of end stage renal 
insufficiency in LN does not appear to decrease. Indeed, a study 
published by Ward had shown a stable rate over time: 4.4 per million 
inhabitants in 1996 and 4.9 per million inhabitants in 2004 [28]. The 
prevalence of end RF varies between 6.5% and 30% [3,29,30], it was 
22% in our series. The average delay of end RF, which was 3 years in 
our patients, varies in the literature between 1.9 and 2.3 years [31].

Renal involvement in lupus is an important prognostic factor. 
The survival rate of patients with LN improved significantly from 
70% in ten years in the 1970s to 92% in the 1990s [8,32]. In our series, 
overall survival was 97% at 5 and 10 years. Mortality due to infections 
(often early) and renal disease has decreased at the expense of late 
cardio-vascular mortality [7].

As regards renal survival, recent data show an improvement 
in renal survival estimated at 86% at 10 years in the membrano-
proliferative forms [33].

In the literature, some factors have been identified by 
various authors as predictive factors for renal poor prognosis 
such as hypertension, nephrotic syndrome, initial RF, anemia, 
thrombocytosis, hypocomplementemia [6,12,33-34]. The predictive 
value of class IV remains controversial in the literature: some 
authors correlated it with a poor renal prognosis [9,35]; Chrysochou 

correlated it with a good evolution of the LN, this can be explained 
by the important use of the IS [6]. Our work identified certain factors 
of poor renal prognosis: edema (p = 0.033), high initial proteinuria 
(p=0.029), nephrotic syndrome (p=0.028), partial remission P 
<0.001) and a short duration of maintenance treatment (p = 0.033).

Following our patients at the end RF stage, we noted an extra-
renal relapse in 3 of our patients. Beji et al reported 5 cases of lupus 
relapses under chronic dialysis (19.5% of their chronic dialysis 
patients) [3]. 

Conclusion
The LN is a frequent occurrence during the SLE. Despite 

therapeutic progress, refractory forms are sometimes observed. End-
stage RF is the frightening complication of this disease, its frequency 
has decreased due to the generalization of the renal biopsy and the 
widening of indications of IS therapy.
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