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A b s t r a c t

Proliferative lupus nephritis is a strong predictor of 
morbidity and mortality in patients with systemic lupus 
erythematosus. Despite improvements in the management 
of lupus nephritis, a significant number of the patients do 
not respond to immunosuppressive therapy and progress to 
end-stage renal failure. In order to optimise the diagnostic 
strategy and treatment of patients with proliferative lupus 
nephritis, guidelines are needed. 
In this review, the Dutch Working Party on Systemic 
Lupus Erythematosus provides recommendations 
regarding four important areas in patients with proliferative 
lupus nephritis: I) indications for a first renal biopsy, 
II) definitions of treatment response, III) selection of 
treatment options, and IV) indications for a repeat biopsy. 
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I n t r o d uc  t i o n

Systemic lupus erythematosus (SLE) is an autoimmune 
disorder characterised by the production of auto-antibodies 
most prominent against nuclear antigens. Antibodies 
against nucleosomes and double-stranded DNA have 
a central role in the pathogenesis of the disease.1 The 
systemic character of SLE is illustrated by the fact that 

all kinds of tissues and/or organs may be involved in this 
disease.2

In Europe, the incidence of SLE is estimated at 3.3 to 
5.0 per 100,000 persons and the prevalence at 25.4 to 
91.0 per 100,000 persons.3 Most patients are women of 
childbearing potential. Lupus nephritis (LN) occurs in 
up to 50 to 75% of SLE patients during the course of the 
disease.4,5 The incidence of kidney involvement differs 
with ethnicity: a higher incidence of LN has been reported 
among Black, Hispanic and Asian patients compared with 
Caucasian patients.3,6 Although the clinical presentation 
may vary among patients, proliferative LN is a major cause 
of morbidity and mortality.7,8 Progression into end-stage 
renal disease (ESRD) despite aggressive immunosup-
pressive therapy does occur.9-11

To date, no guidelines on how to manage patients with 
proliferative LN (ISN/RPS class III and IV) are available in 
the Netherlands although European guidelines have been 
published12, and international (KDIGO) and US (American 
College of Rheumatology) guidelines are currently being 
developed. The Dutch Working Party on SLE has addressed 
this issue and developed recommendations based on 
opinions from expert panel meetings with nephrologists, 
rheumatologists and clinical immunologists, and 
a critical review of the present literature. A systemic 
search of the PubMed database was performed (1975 to 
January 2012), and all English language publications 
were considered. The following search terms were used: 
SLE, (refractory) LN, azathioprine, cyclophosphamide, 
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prednisone, mycophenolate mofetil (MMF), rituximab, 
hydroxychloroquine, renal biopsy, repeat biopsy, antiphos-
pholipid syndrome nephropathy, induction treatment, 
maintenance treatment, and response.
The strength of evidence was graded using the following 
classification: Level A evidence represents data derived 
from multiple randomised controlled trials (RCT) 
or a meta-analysis; Level B from a single RCT or a 
non-randomised study; Level C from expert opinion.
In this article, we present recommendations regarding four 
important areas in the care of patients with proliferative 
LN: I) indications for a first renal biopsy, II) definitions of 
treatment response, III) selection of treatment options, and 
IV) indications for a repeat biopsy. 

I n d i c a t i o n s  f o r  a  f i r s t  r e n a l 
b i o p s y  i n  p a t i e n t s  w i t h  SLE 

The occurrence of LN should be considered in any SLE 
patient with a recent onset of impaired kidney function, 
proteinuria and/or microscopic haematuria (≥5 red cells 
per high-power field). However, as these clinical features 
do not permit a reliable prediction of the class of LN 
(figure 1), the diagnosis must be confirmed by kidney 
biopsy, since this can have clinical consequences on 
treatment decisions.2 Six classes of LN are distinguished 
in the current classification of the International Society of 
Nephrology and the Renal Pathology Society (ISN/RPS) 
(table 1).13 These histological findings provide the basis for 
treatment recommendations. Based on panel discussions, 
the Dutch Working Party formulated guidelines (as stated 

in figure 2) on when to perform a first renal biopsy in 
patients with SLE.
Although clinically silent proliferative LN occurs in a 
substantial proportion of patients, it is generally accepted 
to decide not to perform a renal biopsy in SLE patients 
who have a normal renal function, no haematuria and 
<0.5 g/24 hours of proteinuria (Level C).14 In such patients 
renal parameters should be monitored carefully. In SLE 
patients presenting with >0.5 g/24 hours of proteinuria, 
after exclusion of other causes a renal biopsy is indicated, 
independent of the presence of microscopic haematuria 

Figure 1. Incidence of clinical symptoms in various forms 
of lupus nephritis19
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Figure 2. Indications to perform a first renal biopsy in 
patients with systemic lupus erythematosus

SLE*

Proteinuria  
≤ 0.5 g/24 h 

+
Microscopic 
haematuria

Consider a renal 
biopsy

Normal serum 
creatinine

Elevated serum 
creatinine

Proteinuria  
> 0.5 g/24 h 

+/-
Microscopic 
haematuria

Renal biopsy

Proteinuria  
> 0.5 g/24 h

+/- 
Microscopic 
haematuria

Renal biopsy

Proteinuria  
≤ 0.5 g/24 h

+ 
No microscopic 

haematuria

Consider a renal 
biopsy**

*Systemic lupus erythematosus: at least 4 ACR criteria positive; 
**Consider a renal biopsy when either i) a persistent elevation 
of serum creatinine >30%, ii) other causes of renal impair-
ment are excluded, iii) positive anti-phospholipid antibodies, 
iv) extra-renal involvement/presence of anti-dsDNA antibodies/
hypocomplementaemia.

Table 1. Abbreviated International Society of Nephrology/
Renal Pathology Society (ISN/RPS) classification of lupus 
nephritis 200313

Class I Minimal mesangial lupus nephritis

Class II Mesangial proliferative lupus nephritis

Class III Focal proliferative lupus nephritis (involving <50% of 
all glomeruli)

Class IV Diffuse proliferative lupus nephritisa,b (involving 
≥50% of all glomeruli)
Segmental lesions: IV-S (involving <50% of the  
glomerular tuft)
Global lesions: IV-G (involving ≥50% of the  
glomerular tuft)

Class V Membranous lupus nephritisc

Class VI Advanced sclerosing lupus nephritis without active 
lesions

aIndicates the presence of active (A), active and chronic (A/C) and 
chronic (C) lesions; bIndicates the proportion of glomeruli with 
fibrinoid necrosis and cellular crescents; cClass V may occur in com-
bination with class III or IV, in which case both will be diagnosed.
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and/or an increase in serum creatinine (Level C). These 
patients may have focal or diffuse proliferative glomerulo-
nephritis, or membranous lupus.
In SLE patients with microscopic haematuria in the 
absence of an increase in serum creatinine or proteinuria 
it is not clear whether a renal biopsy should be performed. 
Although prompt diagnosis after the onset of LN and 
subsequent initiation of appropriate therapy are associated 
with improved outcomes, persistent isolated microscopic 
haematuria has not been associated with a negative 
outcome so far and warrants close monitoring of other 
renal parameters (Level C).15,16

An increase in serum creatinine may implicate a 
proliferative LN. However, is it possible that these patients 
present without microscopic haematuria or proteinuria? 
Since clinical features do not permit a reliable prediction 
of the class of LN, the Dutch Working Party came to an 
opinion-based agreement that in this setting a biopsy 
should be considered when the observed increase in serum 
creatinine is persistent over several weeks and is >30%, 
together with the presence of either I) extra-renal lupus 
manifestations and/or serological activity and/or II) the 
presence of anti-phospholipid antibodies.17-20 Moreover, 
in the absence of an obvious extra-renal explanation 
for deteriorating renal function a kidney biopsy may be 
warranted to exclude renal pathology other than LN, 
including a tubulo-interstitial nephritis, vascular disease 
(e.g. thrombotic microangiopathy or vasculitis), diabetes 
or drug-induced nephrotoxicity (Level C).

D e f i n i t i o n s  o f  t r e a t m e n t 
r e s p o n s e  i n  LN

Standard definitions of treatment response have been 
assessed in proliferative LN.21-23 However, no single initial 
renal parameter has been validated as a marker for 
determining response.12,23 Nonetheless, changes in renal 
function have been associated with renal outcome in 
several studies. In the National Institutes of Health 
(NIH) trials comparing prednisone, azathioprine and 
cyclophosphamide, doubling of serum creatinine was 
associated with the development of renal insufficiency.24,25 
Moreover, in the Euro-Lupus Nephritis Trial a decrease of 
an initially elevated serum creatinine and/or decrease in 
proteinuria to <1 g/24 hours at six months were powerful 
predictors for improved long-term renal outcome.26 A 
recent trial conducted by the Collaborative Study Group 
demonstrated that even patients with a partial response (a 
≤25% increase in baseline creatinine and ≥50% reduction 
in baseline proteinuria to ≤1.5 g/24 hours [but >0.33 
g/24 hours] within five years of entering the study) had 
a significantly better renal survival than patients who 
did not retain a response, but not as good as in patients 

with complete response (serum creatinine of ≤1.4 mg/
dl [98 mmol/l] and proteinuria ≤0.33 g/24 hours within 
five years of entering the study).27 Moreover, the choice 
of time-point used to address response differs in clinical 
studies. In the above-mentioned study, the time for 
attaining a complete response was significantly longer than 
that required to attain a partial response (median: 10.5 vs 
5.8 months). These results are consistent with the results 
of other reports.28,29 On the basis of these observations, 
it is comprehensible that studies with only six months of 
follow-up report a relatively low percentage of complete 
response rates. 

Based on the available literature, the Dutch Working Party 
assigned the following definitions of response as a guide 
to the success of therapy (Level C):
A complete response includes no disease activity, i.e. 
proteinuria <0.5 g/24 hours, and/or a serum creatinine 
within 125% of the baseline value at 6 to 12 months after 
the start of induction therapy.
A partial response is defined as an improvement not sufficient 
for the definition of a complete response, i.e. a reduction 
of proteinuria of >50% (and at least <3 g/24 hours), and a 
serum creatinine within 125% of the baseline value at six to 
12 months after the start of the induction therapy.
A failure of the initial induction therapy has been defined 
as a doubling of serum creatinine compared with the 
baseline value at three months after the start of induction 
therapy.
A flare is an increase in disease activity that requires 
intensification of the therapy and is defined as an increase 
of ≥25% in the lowest serum creatinine level measured 
during the period of induction therapy and/or the 
development of either a nephrotic syndrome (proteinuria 
>3.5 g/24 hours and serum albumin <30 g/l), while the 
lowest protein excretion so far has been ≤2.0 g/24 hours 
repeatedly, or proteinuria >1.5 g/24 hours in a previous 
non-proteinuric patient. 
Refractory LN includes persistent or worsening renal 
disease activity as manifested by progressive deterioration 
of renal function and/or proteinuria despite optimal 
immunosuppressive therapy and supportive treatment, 
and involving at least one of the following conditions: 
I) failure of the initial induction treatment at three 
months, for which a switch to another induction therapy 
regime has already been carried out; II) intolerance 
for cyclophosphamide and mycophenolate mofetil 
(MMF); III) exceeding a cumulative dose of 15 gram of 
cyclophosphamide, IV) a second relapse within two years 
after start of the initial induction therapy, and V) a relative 
contraindication for high-dose oral or intravenous (iv) 
prednisone, such as avascular osteonecrosis, previous 
psychosis on corticosteroids, osteoporosis and/or severe 
obesity (BMI ≥35 kg/m2). 
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T r e a t m e n t  o f  LN

Induction treatment
Cyclophosphamide-containing regiments have long 
been considered the gold standard in inducing renal 
remission and preventing renal flare in patients with 
proliferative LN.25,30,31 However, treatment-related toxicity 
raised a number of concerns.32,33 Furthermore, while 
cyclophosphamide induces renal remission in a significant 
proportion of patients with proliferative LN, the rate of 
relapse is considerable.34 In order to reduce the toxicity but 
not the efficacy, alternative treatment regimens have been 
evaluated in recent years.
In the Euro-Lupus Nephritis Trial, 90 (mainly 
Caucasian) patients were randomised to high-dose iv 
cyclophosphamide (500-750 mg/m2 six pulses monthly, 
followed by two pulses tri-monthly) or low-dose iv 
cyclophosphamide (500 mg fixed dose, six pulses every 
two weeks) in combination with methylprednisolone 
(three days, 750 mg) followed by oral prednisone (0.5 
to 1.0 mg/kg).9,35 Following the cyclophosphamide 
pulses, oral azathioprine (2 mg/kg) was introduced in 
both treatment arms. After ten years of follow-up, no 
significant differences were found between the low-dose 
and high-dose arms with regard to survival, ESRD or 
doubling of serum creatinine. These data show that the 
‘Euro-Lupus regimen’ achieves good clinical results in the 
long-term in an European (mainly Caucasian) population 
with moderately severe disease, and seems to be a good 
alternative for the high-dose NIH cyclophosphamide 
regimen, while a considerably lower cumulative dose of 
cyclophosphamide is given. However, it should be noticed 
that in the low-dose arm additional cyclophosphamide was 
necessary during follow-up, increasing the cumulative 
dose from 3.0 to 5.5 gram.

The first Dutch Lupus Nephritis Study was initiated to 
analyse the effect of induction therapy with either pulse 
iv cyclophosphamide or azathioprine combined with 
methylprednisolone in patients with proliferative LN.36 In 
this study, cyclophosphamide was superior to azathioprine 
in terms of preventing renal relapse and progression 
of chronic lesions in repeat biopsies at 24 months. The 
long-term follow-up data of this study confirmed the 
superiority of cyclophosphamide in the prevention of renal 
relapses, but sustained doubling of serum creatinine, 
ESRD, mortality, and renal function did not differ between 
the two treatment groups after a median follow-up of 9.6 
years.37 These results indicate that azathioprine can not be 
considered to be the standard induction therapy in patients 
with proliferative LN and should be reserved for those 
patients with a strong wish to conceive and with a high risk 
of premature ovarian failure, who are willing to accept the 
higher risk of exacerbations.

The benefits of MMF for LN were first reported in 
uncontrolled studies of patients refractory to 
cyclophosphamide.38,39 Subsequently, relatively small 
randomised controlled trials have been performed.40-43 
The Ginzler study, a non-inferiority RCT, demonstrated 
that MMF (initial dose 1 g/day, increased to 3 g/day) was 
significantly better in inducing complete remission (CR) 
at 24 weeks than the NIH-cyclophosphamide regimen 
(CR 22.5% vs 5.8% respectively).44 In this study, 56% of the 
patients were Black.

In view of the small size of the MMF trials, several 
meta-analyses of RCTs comparing induction therapy 
with MMF or cyclophosphamide have been performed. 
The results of these analyses show that MMF appears 
to be superior to cyclophosphamide in terms of both 
response and safety (table 2).45-49 However, the results of 
these meta-analyses should be interpreted with caution, 
because of the inclusion of relatively small trials, the 
heterogeneity for race/ethnicity, class of LN, definitions 
of clinical response, duration of follow-up, and MMF and 
cyclophosphamide dosing regimens.
Recently, the results of the Aspreva Lupus Management 
Study (ALMS) were reported.50 In this superiority RCT, 370 
patients with either class III, IV or V LN were randomised 

Table 2. Induction treatment: mycophenolate mofetil 
versus cyclophosphamide (RR or relative benefit; 95% CI)

Mak  
et al.*

Nave
neethan  

et al.*

Walsh  
et al.*

Zhu  
et al.*

Kama
namool  
et al.**

PR - 1.07 
(0.72-
1.60)

- 1.06 
(0.71-
1.59)

-

CR - 1.36 
(0.82-
2.24)

- 1.81 
(0.70-
4.68)

1.60 
(0.87-
2.93)

PR/CR 1.05 
(0.95-
1.17)

1.15 
(0.86-
1.54)

- 1.20 
(0.85-
1.69)

1.20 
(0.97-
1.48)

Treatment 
failure

- - 0.70 
(0.54-
0.90)#

- -

ESRD 0.45 
(0.18-
1.12)

0.66 
(0.25-
1.70)

- 0.58 
(0.20-
1.65)

-

Death 0.71 
(0.37-
1.35)

0.35 
(0.14-
0.86)#

- 0.46 
(0.17-
1.30)

-

ESRD/
Death

- - 0.44 
(0.23-
0.87)#

- -

Relapse - - - - -

*RR <1 in favour of mycophenolate mofetil; **RR >1 in favour of 
mycophenolate mofetil; #p<0.05 in favour of mycophenolate mofetil; 
RR=relative risk; CI=confidence interval; PR=partial remission; 
CR=complete remission; ESRD=end-stage renal disease.
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to MMF (target 3 g/day) or iv cyclophosphamide (target 0.5 
to 1.0 g/m2, six pulses monthly). Although most patients in 
both treatment groups experienced clinical improvement, 
MMF was not superior in inducing complete response at 
24 weeks (MMF 56.2% and cyclophosphamide 53.0%). In 
addition, significant differences were not observed with 
regard to the rates of serious adverse events (MMF 28.0% 
and cyclophosphamide 23.0%) or infections (MMF 69.0% 
and cyclophosphamide 62.0%). 
In this study, a heterogeneous population in terms of race 
and ethnicity was included. A subgroup analysis suggested 
a significantly worse response for cyclophosphamide in 
non-Asian, non-Caucasian mainly Black patients (MMF 
60.4% vs cyclophosphamide 38.5%).51 These findings seem 
consistent with the results of the Ginzler study where a 
greater proportion of Black patients were included than 
in the ALMS study (61.0% vs 25.9%).44 So far, although 
MMF seems to be superior to cyclophosphamide in the 
high-risk Black patients, the efficacy of MMF in patients 
with other ethnicities seems to be comparable with 
cyclophosphamide.

Taking these studies together, although long-term data 
are not available, MMF seems to be a reasonable treatment 
alternative to high-dose iv cyclophosphamide in LN.
As only 60% of the patients with proliferative LN obtain 
a partial or complete response at 6 to 12 months in 
the studies discussed so far, new immunosuppressive 
therapies have been instituted. Given the substantial 
evidence for the role of B cells in the pathogenesis of SLE 
and the recent development of monoclonal antibodies to 
B-lymphocyte-specific targets, B-cell depletion seems to 
be an attractive approach in LN treatment. Several small, 
open-label uncontrolled studies suggested that rituximab 
may be effective in proliferative LN as initial induction 
therapy.52-54 However, in contrast to these studies, two 
randomised, controlled trials did not show any additional 
significant effect of anti-CD20 as add-on therapy in 
patients with LN treated with MMF and corticosteroids.55,56 
Therefore, the use of rituximab as a first-line adjunctive 
agent in induction therapy is not justified (Level A). 
Based on the results of the available literature, the 
Dutch Working Party proposes induction treatment in 
patients with proliferative LN with either the low-dose 
cyclophosphamide Euro-lupus regimen or MMF together 
with (methyl)prednisolone (Level A), as outlined in these 
protocols (tables 3 and 4).
In patients who do not meet the response criteria for 
partial/complete remission after 12 months of induction 
treatment or if induction treatment fails at three 
months, switch of the immunosuppressive agent from 
either cyclophosphamide to MMF, or from MMF to 
cyclophosphamide, accompanied by iv methylprednisolone 
(750 mg) for three days is recommended (Level C).

M a i n t e n a n c e  t r e a t m e n t

Immunosuppressive treatment
MMF has been compared with azathioprine or tri-monthly 
iv cyclophosphamide as maintenance therapy in a small 
randomised controlled trial in non-Caucasian patients, 
following induction therapy with cyclophosphamide and 
corticosteroids. This trial showed that both MMF and 
azathioprine were significantly better in terms of patient 
survival, incidence of clinical events (death or chronic 
kidney failure) and prevention of relapses, if compared 
with cyclophosphamide.57 However, differences between 
MMF and azathioprine could not be assessed due to 
the small number of patients included in these arms. 
Furthermore, it should be noted that the death rate in the 
cyclophosphamide arm was higher than that observed in 
other (NIH) studies.
Recently, two randomised, controlled trials with 
different study designs have been conducted to assess 
the optimal maintenance treatment in proliferative LN. 
In the MAINTAIN Nephritis Trial, MMF (2 g/day) was 
compared with azathioprine (2 mg/kg/day) as maintenance 
treatment after induction treatment with low-dose iv 
cyclophosphamide (Euro-Lupus regimen).58 MMF and 
azathioprine were equally effective in preventing renal 
flares. In this study, patients were randomised at the start 
of the induction treatment.
Recently, data from the ALMS Maintenance Trial were 
published.59 In contrast to the MAINTAIN Nephritis Trial, 
only patients achieving partial or complete remission 
during a six-month induction phase were re-randomised 
to corticosteroids plus MMF (2 g/day) or azathioprine (2 
mg/kg/day) for up to 36 months. In this study, MMF was 

Table 3. Induction treatment: mycophenolate mofetil50

Mycophenolate mofetil 
Week 1: 1000 mg/day
Week 2: 2000 mg/day
Week 3: 3000 mg/day
Corticosteroids
Prednisone 1 mg/kg/day, maximum 60 mg/day
After 4 weeks prednisone tapered every 4 weeks by 10 mg to 20 
mg, followed by prednisone tapered every 4 weeks with 5 mg to 
10 mg

Table 4. Induction treatment: cyclophosphamide35

Cyclophosphamide
A fixed dose of 500 mg iv, 6 times every two weeks
Corticosteroids
Methylprednisone pulse 750 mg iv at day 0, 1 and 2, followed by 
prednisone 0.5-1.0 mg/kg/day
After 4 weeks prednisone tapered every 2 weeks with 2.5 mg to 
5-7.5 mg at 30 months
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superior to azathioprine in delaying the time to treatment 
failure, which was defined as either renal flare, necessity 
of rescue therapy, doubling of serum creatinine, ESRD 
or death (16.4% vs 32.4%). The completion rate at 36 
months was higher in the MMF group compared with the 
azathioprine group (62.9% vs 48.6%). Superiority of MMF 
was consistent regardless of type of induction treatment, 
race or region. The discrepancy in the results between the 
MAINTAIN and the maintenance phase of the ALMS trial 
can have several explanations, such as the number of and 
the difference in ethnicity of the patients included in both 
studies, a different trial design and differences in study 
endpoints. Moreover, the randomisation procedure in the 
ALMS Maintenance Trial selected those patients with a 
good clinical response. As indicated before, a considerable 
proportion of patients do not show such a favourable 
response at six months. 
Based on the above-mentioned studies, MMF is superior 
to azathioprine in maintaining a renal response and in 
preventing a renal flare in patients who had a response to 
induction therapy (Level A).

Duration of therapy 
It is difficult to precisely define the criteria that allow the 
identification of patients in whom the dose of immunosup-
pression can be reduced safely. If the disease is clinically 
and serologically quiescent the immunosuppression could 
be tapered slowly. Based on the study by Grootscholten 
et al. duration of therapy of at least five years seems 
warranted.60 In this context, the ten-year follow-up data 
of the Euro-Lupus Nephritis Trial showed that 53% of the 
patients were still on maintenance immunosuppressive 
therapy.9 The Dutch Working Party proposes the following 
reduction schedule as a guidance in clinical practice (Level 
C): taper the dose of prednisone to 10 mg every other 
day at four years after the start of the induction therapy, 
followed by a 50% dose reduction of azathioprine/MMF 
six months later and continue this treatment regimen 
for at least two more years.37 After this period (6.5 years), 
the decision to stop immunosuppressive treatment will 
be left to the discretion of the treating physician and the 
patient. This advice differs from the tapering schedule 
as proposed in the ALMS and MAINTAIN trial. In the 
ALMS trial the dose of corticosteroids was maximally 10 
mg until 36 months with no data after 36 months. In the 
MAINTAIN trial prednisone was dosed at 7.5 mg at six 
months, 5 mg at 12 months, with further tapering after 
24 months.58,59 There are no data available from controlled 
studies allowing clearer advice.

Supportive treatment 
The importance of concomitant immune modulation 
with hydroxychloroquine has been highlighted by several 
recently published studies demonstrating lower rates 

of renal flare, ESRD and mortality in those patients 
taking hydroxychloroquine.61-64 Therefore, unless there are 
contraindications, the consensus opinion is that all patients 
should receive hydroxychloroquine (200 to 400 mg) from 
the start of the induction therapy onwards (Level B). To 
detect retinal toxicity a baseline examination within the 
first year of use and an annual screening after five years 
of use should be performed by an ophthalmologist. For 
patients with maculopathy or additional risk factors for 
retinal toxicity (cumulative dose of hydroxychloroquine 
>1000 g, elderly, kidney and/or liver dysfunction) annual 
screening should be performed from the initiation of the 
therapy.65

In patients with LN, the indication for supportive treatment 
depends on the stage of chronic kidney disease and the 
presence of proteinuria. In general, the strategy aims 
at reduction of cardiovascular risk factors and should 
comprise lifestyle modifications (smoking cessation, 
weight reduction if BMI >25 kg/m2, increased physical 
activity and dietary changes, especially salt restriction) 
together with adequate control of blood pressure (target 
of <130/80 mmHg, Level A for proteinuria >1 g/24 hours) 
with angiotensin inhibitors (ACEi) or angiotensin receptor 
blockers (ARBs) (Level A for proteinuria >1 g/24 hours), 
and treatment of hyperlipidaemia (Level C). As for stage 3 
to 5 chronic kidney disease (creatinine clearance <60 ml/
min), treatment options are summarised in table 5.66

To reduce the risk of corticosteroid-induced osteoporosis 
each patient should receive calcium and vitamin D 
supplementation. In addition, a bisphosphonate should be 
started in each patient receiving >15 mg/day prednisone, 
or in postmenopausal women and males >70 years of 
age using prednisone in a dosage of 7.5 to 15 mg/day 
(see CBO Consensus Osteoporosis 2011).67 However, 
in patients with renal failure (creatinine clearance 
<60 ml/min) and in patients with a pregnancy wish, 
bisphosphonates should not be given.67 In addition to 
the supportive treatment options mentioned above, 

Table 5. Supportive treatment  in chronic kidney disease 
stage 3-566

Blood pressure
Dietary sodium reduction (5.0 g sodium chloride)
Achieve blood pressure <130/80 mmHg, using an ACEi or ARB 
as first-line treatment in the presence of >1 g/day of proteinuria
Proteinuria
Achieve proteinuria <1 g/day, using an ACEi or ARB as first-line 
treatment
Low protein diet (0.8 g/kg body weight per day)
Lipids
Achieve LDL cholesterol <2.6 mmol/l, using statins as first-line 
treatment

ACEi = angiotensin-converting enzyme inhibitor; ARB = angiotensin 
receptor blocker; LDL = low-density lipoprotein.
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low-dose acetylsalicylic acid seems warranted in patients 
with positive anti-phospholipid antibodies for primary 
prevention of thrombosis and pregnancy loss (Level C).12 
Moreover, coumarines should be considered in patients 
with a nephrotic syndrome and a serum albumin <20 g/l 
(Level C).68

Treatment of refractory LN
The evidence for any kind of immunosuppressive 
therapy in refractory LN is weak. Small observational 
studies provided evidence that rituximab seems to be 
an effective treatment for patients with active LN that is 
refractory to standard immunosuppressive therapy.52,53,69-73 
However, the use of the different dosing schedules in 
these observational studies make an interpretation 
difficult.54 Adjunctive treatment with tacrolimus resulted 
in a significant clinical response in patients resistant 
to MMF.74-76 However, although these newly introduced 
immunosuppressive regimens have proven their efficacy 
in some cases of refractory LN, the application of high-dose 
cyclophosphamide (NIH regimen) could still be a 
possibility. These (adjunctive) regimens are described in 
table 6 (Level C). 

I n d i c a t i o n s  f o r  r e p e a t  b i o p s y  i n 
p a t i e n t s  t r e a t e d  f o r  c l a s s  III   / I V 
LN

The benefit of a repeat biopsy during the disease course 
of proliferative LN is questionable since there is no 
consensus in the literature. A recent retrospective study 
showed that in the presence of proliferative lesions in 
the original biopsy, a repeat biopsy during a clinical 
flare is not necessary as these patients rarely switch to a 
pure non-proliferative LN.77 Moreover, histopathological 
variables in a protocolised biopsy at two years after 
induction therapy did not predict renal outcome at 77 
months or at 115 months in patients with proliferative 
LN randomised to iv cyclophosphamide or azathioprine/
methylprednisolone.37,78 In contrast to these findings, Hill 
et al. reported that certain histological findings in repeat 

biopsies at six months had a better predictive power for 
subsequent doubling of serum creatinine than the same 
markers in the initial biopsy.79

Given the conflicting results from the literature, the 
opinion of the Dutch Working Party is that a repeat biopsy 
is only justified in those patients where it is anticipated 
that the findings have therapeutic consequences (Level 
C). First, the persistence of proteinuria after reaching a 
partial response, despite optimal supportive treatment 
including salt restriction and treatment with ACEi or ARBs 
to differentiate between active disease, chronic lesions or 
transition to focal segmental glomerulosclerosis. Second, 
failure to respond (either complete or partial response) at 
12 months after the start of the initial induction treatment 
to differentiate between active and chronic lesions. 

C o n c l u s i o n

In this report guidelines are proposed for the management 
of proliferative LN, with regard to the following topics: 
indications for a first renal biopsy, definitions of treatment 
response, selection of treatment options, and indications 
for repeat biopsy. This consensus approach provides agreed 
expert opinion for clinicians and will hopefully support 
the optimisation of treatment in patients with proliferative 
LN. Moreover, following this guideline throughout the 
Netherlands could be a basis for future central registration 
and follow-up on a national level.
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