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Predictors of renal flares and long-term 
renal outcome in patients with lupus nephritis: 

results from daily clinical practice
G. Ligtenberg1, S. Arends1, C.A. Stegeman2, K. de Leeuw1

1Department of Rheumatology and Clinical Immunology, 2Department of Internal Medicine, Division 
of Nephrology, University Medical Center Groningen, University of Groningen, The Netherlands.

Abstract
Objective

To describe renal outcomes of the lupus nephritis (LN) population of the University Medical Centre Groningen (UMCG)
 in the Netherlands and to identify predictors for renal flares and long-term renal outcome in daily clinical practice.

Methods
A retrospective analysis of biopsy-proven LN patients with induction and maintenance treatment in the UMCG between 
1982 and 2016 was performed. Data were collected at time of diagnosis, after 6 months and every year up to 10 years 
after diagnosis. Outcome measures were renal relapse (biopsy proven), progression to chronic kidney disease (CKD) 

stage 3 or 4 and chronic renal replacement therapy. The ability of serum creatinine, proteinuria, creatinine clearance, 
serum anti-double stranded DNA (anti-dsDNA) antibodies, serum complement 3 (C3) and serum complement 4 (C4), 

as well as biographic data and histopathological class to predict long-term renal outcome was assessed. 

Results
Seventy-one patients were included, with median follow-up of 120 months (IQR 48–120 months). During follow-up – 

up to 10 years – twenty-one (30%) patients experienced at least one relapse. Eleven (15%) patients had CKD stage 3 or 4, 
of whom eight showed persistent CKD since baseline and two (3%) patients required chronic renal replacement therapy. 

At baseline, low levels of serum C3 were a significant predictor of renal relapse. Low levels of C3 and C4 at 6 and 12 and 
proteinuria and high levels of anti-dsDNA at 12 months were significant predictors of renal relapse. At baseline, 6 months 

and 12 months serum creatinine and creatinine clearance were significant predictors for persistent or newly developed 
CKD 3 or 4, and need for chronic renal replacement therapy.  

Conclusion
Almost one-third of LN patients experience at least one renal relapse during long-term follow up, but only 3% need 

chronic renal replacement therapy. Our data suggests that early serological remission is associated with a low risk of 
renal relapse. Decreased renal function at onset and the first year after diagnosis is predictive for decreased renal 

function at a later stage. 
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Introduction
Lupus nephritis (LN) is a renal mani-
festation of systemic lupus erythema-
tosus (SLE) and results in significant 
morbidity and mortality amongst these 
patients. Although progress in diagno-
sis and treatment has been made, it is 
still one of the most common and seri-
ous manifestations of SLE, as 50–60% 
of SLE patients develop LN and 15% 
of LN patients will develop end-stage 
renal disease (ESRD) (1-12). In LN, 
27% to 66% of all patients experience 
at least one renal disease flare (13). 
Renal flares are of great clinical impor-
tance, as treatment with additional im-
munosuppressive medication is neces-
sary, causing extra toxicity. Moreover, 
the flared disease activity itself causes 
significant morbidity and added risk on 
progressive renal failure.
Several predictive factors for renal out-
come have already been described in 
literature, including for example clini-
cal renal remission at 12 months, pro-
teinuria at 12 and 24 months and renal 
function (increased serum creatinine 
and decreased creatinine clearance) at 
baseline (1-12). 
The aim of this study is to describe the 
cohort of LN patients of the University 
Medical Center Groningen (UMCG) in 
the Netherlands and to confirm the pre-
dictive capabilities of various param-
eters for a renal flare as well as long-
term renal outcome in LN.

Methods 
This study was designed as a retro-
spective cohort study. SLE patients 
eligible for this analysis fulfilled at 
least four of the 1982 American Col-
lege for Rheumatology (ACR) criteria 
(14). All LN patients diagnosed by re-
nal biopsy at the UMCG between 1982 
and 2016 were included. Of these pa-
tients, data collected at diagnosis and 
follow-up visits were recorded and 
reviewed. These data included labora-
tory parameters, such as serum creati-
nine, serum complement 3 (C3), serum 
complement 4 (C4), serum anti-double 
stranded DNA (anti-dsDNA) antibod-
ies, proteinuria, estimated glomerular 
filtration rate (eGFR), leucocyturia and 
erythrocyturia. Data on induction and 
maintenance treatment and histopatho-

logical class of nephritis (World Health 
Organisation (WHO) or International 
Society of Nephrology (ISN) patholog-
ical classification) were also recorded. 
Data were collected at time of diagno-
sis, 6 and 12 months after diagnosis 
and every 12 months thereafter up to 
120 months after diagnosis, if avail-
able. During follow-up, a renal relapse 
was confirmed by a repeat biopsy.
Concerning histopathological class-
es, all patients were divided in three 
groups, namely group 1 (WHO class 1 
and 2), group 2 (WHO class 3, 4 and 5 
combined with class 3 or 4) and group 
3 (WHO class 5 and class 5 combined 
with class 1 or 2).
Outcome measures were renal relapse, 
progression to chronic kidney disease 
stage 3 (eGFR: 30–59 ml/min*1.73m2) 
or 4 (eGFR: 15–29 ml/min*1.73m2) af-
ter 12 months of treatment or later on 
and need for chronic renal replacement 
therapy (including renal transplanta-
tion) during follow up.
Comparable to a recent published arti-
cle concerning LN, good long-term re-
nal function was defined as serum cre-
atinine level ≤89 μmol/l at seven years 
follow-up (2). Subsequently, serum 
creatinine levels of >89 μmol/l at the 
seven-year follow-up were considered 
poor long-term renal function.
 
Statistical methods
Results were expressed as mean ± 
standard deviation (SD) or median 
(interquartile range) for normally dis-
tributed and non-normally distributed 
data, respectively. Cox regression anal-
ysis was performed to assess the effect 
of the baseline, 6-month and 12-month 
parameters on time to renal relapse 
(biopsy proven) and time to end-point. 
Generalised estimating equation (GEE) 
was performed to analyse the course 
of laboratory parameters over time 
between patients with and without re-
lapse. Since residuals were non-nor-
mally distributed, laboratory parame-
ters were log-transformed before being 
entered into the models. 
p-values less than 0.05 were consid-
ered statistically significant. Statisti-
cal analysis was performed with IBM 
SPSS Statistics 20 (SPSS, Chicago, IL, 
USA).
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Results
Study entry characteristics 
Seventy-one patients were included. The 
mean age at inclusion was 33.9±13.8 
years, 24% were male and disease du-
ration since diagnosis of SLE was one 
month (interquartile range (IQR) 1–9). 
All characteristics are shown in Table I.
Study entry characteristics were also 
compared between different groups di-
vided based on histopathological class. 
As shown in Supplementary Table S1, 
proteinuria was significantly lower at 
baseline in group 1 (WHO class 1 and 
2) compared to group 2 (WHO class 3, 
4 and 5 combined with 3 or 4). Serum 
C3 levels were significantly lower in 
both group 1 and group 2 compared to 
3 (WHO class 5 and 5 combined with 1 
or 2) at baseline.
For 63 of 71 patients, we were able to 
retrieve data on treatment received. For 
induction therapy, fifteen patients were 
treated according to the EUROLUPUS 
regime (15), which consists of oral 
prednisone (1 mg/kg/day, max. 80 mg/
day) plus intravenous cyclophospha-
mide (500 mg every two weeks for three 
months). Nineteen patients were treated 
with a combination of corticosteroids 
and high dose cyclophosphamide; 10 
patients were treated with corticoster-
oids and mycophenolate mofetil; 11 
patients were treated with a combina-
tion of azathioprine and prednisolone; 
8 patients received mono-therapy pred-
nisolone. 

Renal outcomes
Median follow-up time was 120 months 
(IQR 48–120 months). Renal outcomes 
are described in Table II. Of the 71 
patients, 21 (30%) had experienced at 
least one relapse between inclusion and 
final follow-up visit. Of these patients, 
13 experienced one relapse, 4 had two 
relapses and 4 had three relapses. Me-
dian time to the first relapse was 36 
months (IQR 24–72). 
At baseline, 26 (37%) patients had an 
eGFR <60 ml/min*1.73m2. However, 
within one year renal function of 14 
patients (54%) improved to a eGFR of 
>60 ml/min*1.73m2. Of the remaining 
8 (11%) patients with persistent CKD 
stage 3 or 4, two patients needed dialy-
sis, of whom one patient is transplant-

ed. An additional three patients develop 
CKD stage 3 or 4 during the 10-year 
follow-up, resulting in 11 (15%) pa-
tients reaching a renal endpoint. Two 
additional patients underwent renal 
transplantation after the 10-year fol-
low-up, at 11 and 29 years after diagno-
sis, respectively. 

Renal relapse
To determine risk factors for renal re-
lapse, we compared patients who did 
experience a renal relapse (n=21) and 
those who did not (n=50). As shown in 
Table III, patients experiencing a re-
nal relapse were significantly younger 
at diagnosis, and had lower serum C3 
levels at baseline. The distribution of 
the several histopathological classes 
also differed between both groups as 

patients with relapse had more often 
classes 1 or 2. A possible explanation 
might be the differences in treatment, 
as in classes 1 and 2 most often no im-
munosuppressive medication or only 
prednisolone is given. Indeed, the ob-
served number of relapses seemed to 
be higher in patients initially treated 
with corticosteroids alone (6 of the 8 
patients (75%)) than in cyclophos-
phamide (6 of the 34 patients (18%)) 
or mycophenolate mofetil (1 of the 10 
patients (10%)) treated patients. Pa-
tients treated with azathioprine tended 
to have a frequency somewhere in be-
tween (5 of the 11 patients - 45%).
To investigate the predictive value of 
laboratory parameters on time to a re-
nal relapse, Cox regression analysis 
was performed and hazard ratios (HR) 

Table I. Study entry characteristics.

 LN (n=71)

Age (years) 33.9  ± 13.8
Males, n (%) 17  (24%)
Ethnicity
Caucasian 57  (80%)
Other 14  (20%)
Disease duration (months) 1  (0-9)
Histopathological class 
1 or 2, n (%) 9  (13%)
3, 4, 5+3 or 5+4, n (%) 56  (79%)
5 or 5+1 or 2, n (%) 6  (8%)
Serum creatinine (μmol/ml) 87  (65-170)
Proteinuria (g/24hrs) 2.6  (1.1-5.3)
eGFR (ml/min*1.73m2) 74  (39-104)
Serum C3 (g/l) 0.53  (0.35-0.74)
Serum C4 (g/l) 0.08  (0.05-0.15)
Serum anti-dsDNA (IU/ml) 195  (32-794)
Leucocyturia -: 41%, +:41%, ++: 8%, +++: 10%
Erythrocyturia -: 3%, +: 2%, ++:11%, +++: 84%

Data are presented as mean ± standard deviation or median (interquartile range) for normally distrib-
uted and non-normally distributed data, respectively. 
LN: lupus nephritis; C3: complement 3; C4: complement 4; anti-dsDNA: anti-double stranded DNA 
antibodies.

Table II. Patients reaching relapse or study end-point within the 10-year follow-up.
 
 LN (n=71)

Relapse
  Number of patients with relapse, n (%) 21  (30%)
  Number of relapses per patient in relapse group 1  (1-2)
  Time to first relapse (months) 36  (24-72)
Renal endpoint
  Total 11  (15%)
  Only CKD stage 3 or 4 9  (13%)
  Dialysis 1  (1%)
  First dialysis, followed by transplantation 1  (1%)

Data are presented as median (interquartile range). 
LN: lupus nephritis; CKD: chronic kidney disease.
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were calculated, which refers to the risk 
of the occurrence of a relapse (Suppl. 
Table S2). At baseline, serum levels of 
C3 was a significant predictor of renal 
relapse. At 6 months and 12 months of 
follow-up, serum levels of C3 and C4 
were found to be significant predictors 
of renal relapse. Additionally, at 12 
months of follow-up, proteinuria and 
levels of anti-dsDNA antibodies were 
significant with time to renal relapse.  

To compare the course of the laboratory 
parameters over time between patients 
with and without renal relapse, we per-
formed GEE analysis. Of all variables, 
the course of proteinuria (p<0.001), se-
rum C3 (p<0.001), serum C4 (p<0.001) 
and serum anti-dsDNA (p<0.001) dif-
fered significantly between patients 
who suffered a relapse compared to pa-
tients without a relapse within 10 years 
of follow-up (Fig. 1). 

 Other renal outcomes, including 
CKD, dialysis and transplantation
As expected, patients reaching a renal 
endpoint in this study, had a significant 
reduced renal function at baseline, with 
8 out of 11 showing an eGFR corre-
sponding to CKD stage 3 or 4 at base-
line (Table IV). No other significant 
differences at baseline were present, 
including the different treatment regi-
mens. 
Cox regression analysis showed that se-
rum levels of creatinine and creatinine 
clearance at baseline, 6 months and af-
ter 12 months were significant predic-
tors of other renal outcomes (Suppl. 
Table S3). 

Long-term renal function
Good long-term renal function was de-
fined as serum creatinine ≤89 μmol/ml 
at 7 years of follow-up, as proposed by 
Dall’Era et al. (2). Data of 42 patients 
were available at 7 years of follow-up 
and 23 had serum creatinine levels ≤89 
μmol/l and thus were considered to 
have a good long-term renal function. 
As shown in Table V, serum creatinine, 
proteinuria and serum C3 were signifi-
cantly different at baseline. At the 6- and 
12-month follow-up, both serum creati-
nine and serum C4 were significantly 
lower and creatinine clearance was sig-
nificantly higher in patients with good 
long-term renal function. Proteinuria 
at 6 months tended to be higher in the 
patients with poor long-term renal func-
tion, albeit not statistically significant.

Discussion
Our study analysed various clinical, 
histological and biochemical param-
eters in lupus nephritis (LN) patients, 
and their effect on the course of the dis-
ease and (long-term) renal outcome in 
daily clinical practice. 
By studying the cohort of LN patients, 
we found that although most patients 
had WHO or ISN/RPS class 3 or 4 lu-
pus nephritis at diagnosis, only a few 
patients reached end-stage renal disease 
and needed renal replacement therapy 
(3%). In comparison to other studies this 
is rather low, but it is depending on the 
definition of outcome in the different 
studies, the population (for example eth-
nicity) and the follow up duration (1-12).

Table III. Baseline characteristics for patients with and without renal relapse.

 Relapse (n=21) No relapse (n=50) p-value

Age (years) 27.5 ± 12.5 37.6 ± 13.6 0.01
Males, n (%) 5  (24%) 12  (24%) 0.98
Disease duration (months) 2.8  (0.4-12.5) 0.8  (0.1-8.4) 0.34
Follow-up (months) 120  (120-120) 72  (36-120) 0.01
Nr. of patients reaching study end-point, n (%) 4  (19%) 7  (14%) 0.59
Histopathological class
1 or 2, n (%) 6  (29%) 3  (6%) 0.03
3, 4, 5+3 or 5+4, n (%) 14  (66%) 43  (84%)
5 or 5+1 or 2, n (%) 1  (5%) 5  (10%) 

Serum creatinine (μmol/ml) 81  (68-158) 93  (58-184) 0.76
Proteinuria (g/24hrs) 2.8  (0.8-5.3) 2.2  (1.1-5.6) 0.94
eGFR (ml/min*1.73m2) 82  (46-115) 70  (37-104) 0.37
Serum C3 (g/l) 0.38  (0.29-0.54) 0.61  (0.36-0.79) 0.04
Serum C4 (g/l) 0.08  (0.06-0.14) 0.08  (0.04-0.16) 0.99
Serum anti-dsDNA (IU/ml) 451  (15-1000) 177  (35-777) 0.50

Data are presented as mean ± standard deviation or median (interquartile range) for normally distrib-
uted and non-normally distributed data, respectively. 
CKD: chronic kidney disease; serum C3: serum complement 3; serum C4: serum complement 4; anti-
dsDNA: anti-double stranded DNA.

Fig. 1. Course of proteinuria, serum C3, serum C4 and serum anti-dsDNA during follow-up in the 
groups of patients with relapse and without renal relapse. The courses of all depicted variables differed 
significantly between both groups based on GEE analysis. 
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We also demonstrated that 30% of our 
patients suffered at least one renal re-
lapse within 10 years of follow-up. A 
comparable relapse rate was found in 

the Rheumatology Registry of Patients 
with Systemic Lupus Erythematosus 
(RELESSER) study (5). However, oth-
er studies reported a renal relapse rate 

between 37% to 81% (3, 6-10). This 
difference could, at least in part, be ex-
plained by the fact in the current study 
renal relapse had to be confirmed by re-
nal biopsy, whereas in other studies this 
was not necessary. Furthermore, the 
time period when a study is performed 
influences the rates of renal relapses 
and also renal endpoints, as the use of 
hydroxychloroquine and ACE-inhibi-
tors are more and more common nowa-
days, which might influence the renal 
outcomes. In our study, only 24 (34%) 
patients used hydroxychloroquine and 
30 (42%) ACE inhibitors, which is in 
the current practice more often pre-
scribed. So probably, when this retro-
spective database analysis is repeated at 
this moment an even lower relapse rate 
and incidence of renal endpoint might 
be expected. 
By comparing patients with and with-
out a renal relapse, we showed protein-
uria, serum C3, serum C4 and serum 
anti-dsDNA had a significantly differ-
ent course during total follow-up in 
these two groups. In the relapse group 
proteinuria and serum anti-dsDNA 
were increased, and serum C3 and C4 
were decreased. Furthermore, at early 
follow-up (6 and 12 months), we found 
increased proteinuria, increased levels 
of anti-dsDNA and decreased levels 
of serum C3 and C4 to be predictors 
of renal relapse. These results show an 
association between achieving remis-
sion of serological disease activity and 
less relapses in the future. For SLE in 
general, studies have shown moderate 
treatment of serological active disease 
could prevent disease exacerbations 
(16, 17) Yap et al. reported that indeed 
pre-emptive treatment at asymptomatic 
serologic activity leads to an increased 
renal flare-free survival (18). However, 
the disadvantage of this approach is 
more side-effects of treatment and also 
unnecessary treatment for a part of the 
patients. Regarding the relapse rate and 
the different treatments modalities, our 
data suggests that treatment of LN with 
cyclophosphamide or mycophenolate 
mofetil is superior in preventing relaps-
es compared to azathioprine and pred-
nisolone mono-therapy. 
Furthermore, the current study dem-
onstrated that decreased renal function 

Table IV. Study entry characteristics comparing patients with and without renal outcome 
(chronic kidney disease, dialysis or transplantation)

 End-point (n = 11) No end-point (n=60) p-value

Age (years) 27.5 ± 19.1 34.4 ± 12.8 0.81
Males, n (%) 1  (9%) 16  (27%) 0.27
Disease duration (months) 0.7  (0.2-24) 0.9  (0.1-8.6) 0.19
Follow-up (months) 108  (36-120) 120  (48-120) 0.76
Patients with a relapse, n (%) 4  (36%) 17  (28%) 0.59
Histopathological class
1 or 2, n (%) 0  (0%) 9  (15%) 0.18
3, 4, 5+3 or 5+4, n (%) 11  (100%) 45  (75%)
5 or 5+1 or 2, n (%) 0  (0%) 6  (10%) 
Serum creatinine (µmol/ml) 187  (101-238) 83  (61-154) 0.01
Proteinuria (g/24hrs) 2.2  (0.9-3.6) 2.8  (1.1-5.6) 0.58
eGFR (ml/min*1.73m2) 29  (15-79) 81  (50-109) 0.01
Serum C3 (g/l) 0.61  (0.42-0.70) 0.49  (0.31-0.79) 0.50
Serum C4 (g/l) 0.09  (0.06-0.12) 0.08  (0.04-0.15) 0.76
Serum anti-dsDNA (IU/ml) 177  (145-1000) 197  (22-786) 0.58

Data are presented as mean ± standard deviation or median (interquartile range) for normally distrib-
uted and non-normally distributed data, respectively.
serum C3: serum complement 3; serum C4: serum complement 4; anti-dsDNA: anti-double stranded 
DNA. 

Table V. Characteristics at entry, at 6 and at 12 months per group divided based on long-
term renal function after 7 years 

 Good function (n=23) Poor function (n=19) p-value

Entry characteristics   
Age (years) 29 ± 11.5 34.3 ± 14.5 0.22
Males, n (%) 4  (17.4)  6  (31.6) 0.29
Disease duration (months) 0.8  (0.1-10.3) 1.1  (0.2-7.9) 0.94
Follow-up (months) 120  (48-120) 84  (61-120) 0.35
Histopathological class
1 or 2, n (%) 6  (26.1) 2  (10.5) 0.40
3, 4, 5+3 or 5+4, n (%) 15  (65.2) 16  (84.2)
5 or 5+1 or 2, n (%) 2  (8.7) 1  (5.3) 
Serum creatinine (μmol/ml) 81  (60-91) 158  (102-205) 0.00
Proteinuria (g/24hrs) 1.6  (0.6-3.1) 4.9  (1.7-7.6) 0.04
eGFR (ml/min*1.73m2) 81  (59-114) 46  (29-99) 0.09
Serum C3 (g/l) 0.45  (0.31-0.7) 0.64  (0.45-0.81) 0.04
Serum C4 (g/l) 0.07  (0.06-0.13) 0.12  (0.08-0.18) 0.10
Serum anti-dsDNA (IU/ml) 187  (34-1000) 177  (33-766) 0.89
Characteristics at 6 months   
Serum creatinine (μmol/ml) 79  (69-85) 125  (86-145) 0.00
Proteinuria (g/24hrs) 0.3  (0.1-1.5) 1.1  (0.5-2.5) 0.07
eGFR (ml/min*1.73m2) 102  (87-118) 68  (44-103) 0.03
Serum C3 (g/l) 0.87  (0.66-1.10) 0.94  (0.7-1.09) 0.33
Serum C4 (g/l) 0.14  (0.11-0.18) 0.23  (0.16-0.30) 0.01
Serum anti-dsDNA (IU/ml) 12  (8-53) 18  (3-59) 0.61
Characteristics at 12 months   
Serum creatinine (μmol/ml) 78  (72-86) 98  (85-130) 0.00
Proteinuria (g/24hrs) 0.6  (0.2-1.8) 0.9  (0-2.9) 0.90
eGFR (ml/min*1.73m2) 98  (74-132) 72  (43-104) 0.02
Serum C3 (g/l) 0.84  (0.63-1.04) 1  (0.58-1.13) 0.40
Serum C4 (g/l) 0.11  (0.09-0.14) 0.21  (0.15-0.26) 0.00
Serum anti-dsDNA (IU/ml) 21  (4-122) 10  (6-53) 0.94

Data are presented as mean ± standard deviation or median (interquartile range) for normally distrib-
uted and non-normally distributed data, respectively. 
serum C3: serum complement 3; serum C4: serum complement 4; anti-dsDNA: anti-double stranded 
DNA.
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(increased serum creatinine and de-
creased creatinine clearance) at base-
line is a predictor of decreased renal 
function during follow-up, which is in 
agreement with what is found by other 
investigators (5, 10). We also showed 
decreased renal function at baseline, at 
6 and at 12 months follow-up is a pre-
dictor of poor renal function during fur-
ther follow-up. Earlier studies showed 
amount of proteinuria at 12 months (11) 
and 24 months (4) tended to predict re-
nal outcome (e.g. CKD, ESRD), but the 
current study did not confirm these re-
sults. This might have been due to the 
small sample-size and low prevalence 
of these study endpoints.
Lastly, when comparing patients with 
good and poor renal outcome at 7 years 
follow-up, in the good outcome sub-
group better renal function at inclu-
sion and the first year of follow-up was 
found, reflected by lower serum creati-
nine, increased creatinine clearance and 
lower proteinuria, comparable to earlier 
studies (2, 11). Interestingly, serum lev-
els of C3 (at baseline) and C4 (at 6- and 
12-month follow-up) were significantly 
higher in patients with poor renal out-
come. However, in both renal outcome 
groups, levels of C4 were above nor-
mal range, and therefore these findings 
probably are of little clinical relevance. 
However, levels of serum C3 did differ 
at baseline. As serum levels of C3 are 
associated with SLE disease activity, it 
might be expected that lower comple-
ment levels at baseline would lead to 
worse renal function at 7 years of fol-
low-up, as disease activity can cause re-
nal damage. However, this study found 
opposite results. It can be hypothesised 
those patients with lower C3 levels at 
baseline had more inflammation, hence 
more disease activity, and thus respond-
ed better to immunosuppressive treat-
ment, then patients with already more 
damage instead of inflammation.
This study had some limitations. De-
spite this study was performed in a 
tertiary expertise centre for SLE, it 
remains a retrospective, single-centre 

design study with and a relatively 
small sample-size. Since the number of 
events was relatively low, the power of 
this study was not sufficient to correct 
univariate analyses for multiple com-
parisons. However, the difference in 
proteinuria, serum C3, serum C4 and 
serum anti-dsDNA between patients 
with and without renal relapse was con-
firmed by the GEE analysis over time. 
Furthermore, the findings regarding se-
rum creatinine and creatinine clearance 
as predictors for other end-points were 
consistent in the different models, indi-
cating the robustness of these results. 
Also, repeat biopsy and intensified 
treatment were used to detect renal re-
lapse, and thus only captured the more 
severe disease exacerbations. 
In conclusion, our study using data 
from daily clinical practice showed al-
though 30% of our patients experience 
at least one renal disease exacerbation 
within 10 years, there is little chance 
on reaching ESRD. Furthermore, these 
data suggest that early achievement of 
serological remission might prevent re-
lapse. We also showed decreased renal 
function at onset is predictive for de-
creased renal function at a later stage. 
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