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Anca MUSETESCU3, Mihai BOJINCA1,2, Ioan ANCUTA1,2

Objectives: To evaluate the effectiveness of the treatment reflected by the rate of response to therapy at 6 months 
and 12 months of follow-up respectively. Methods: We retrospectively analyzed clinical, laboratory data, treatment 
regimens, the type of response and relapse rate of 51 patients diagnosed with LN between January 2017 and 
February 2020. Results:47.06% of the patients underwent renal biopsy, classes III and IV being the most common 
lupus nephritis types (totaling 35.3% of biopsied patients). All induction therapy choices analyzed in the study- CYC, 
Glucocorticoids (GCs) and MMF- proved effective at reducing the proteinuria of the patients (p=0.001, p=0.012 
and p=0,019 respectively. The 12 months evaluation demonstrated an ascending trend of the complete response, 
starting from 27.45% at 6 months and almost doubling at 1 year (56.86%). Almost half of patients (49.02%) did not 
relapse, while most of them (27.45%) had only 1 relapse. Analyzing the risk of relapse for each induction drug used, 
CYC had the highest rate of recurrence (62.07%). The use of MMF as a maintenance drug associated the lowest 
degree of recurrence. Conclusions: Both CYC and MMF as induction therapy are significantly effective in reducing 
proteinuria. The complete response was more frequently identified as an endpoint at 12 months of follow-up.
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The immunosuppressive therapy has two phases: in-
duction and maintenance.

Induction therapy regimens:
a)	 The National Institutes of Health (NIH) 

regimen of CYC 0,75 -1g/m2 body surface monthly 
for 6 months together with Methyl prednisone 
intravenous (IV) and oral GCs2;

b)	 The Euro-Lupus regimen of CYC administered 
in 6 rounds of 500mg once every 2 weeks combined 
with methyl prednisone pulse therapy 3 daily doses 
of 750mg IV plus oral GCs 0,5 mg/kg/day3;

c)	 MMF regimen of 2-3g daily for 6 months 4.
The Euro-Lupus Trial showed similar efficacy 

between a) and b); the patients were Caucasian 
descent and the level of nephritis intensity was 
moderate3.

Maintenance therapy regimens: 
a)	 Azathioprine (AZA) 2mg/kg/day with a 

maximum dose of 150/200mg/day5;
b)	 MMF 2x1000mg doses daily;
c)	 CYC (no longer recommended as maintenance 

therapy as it has a lower efficacy as well as more side 
effects)6.
All regimens are generally used, the choice having to 

be made by the clinician taking into account the partic-
ularities of the patient.

Active urinary sediment is associated with periods 
of disease activity. It is defined as the presence of > 5 red 
blood cells or >5 white blood cells per high‐power field 
and/or the presence of cellular casts8.

The most frequent pathological changes of the uri-
nary sediment found in LN, in descending order are 
leukocyturia, hematuria, granular casts and hyaline 
casts9.

We defined the complete response (CR) as patients 
with serum creatinine < 1.2mg/dL, decrease to the ini-
tial values or ±15% of baseline value in patients with 
creatinine ≥ 1.2mg/dl, proteinuria ≤0.5g/24h, inactive 
urinary sediment (≤ 5 red blood cells, ≤5 leukocytes 
and no red blood cell casts) and serum albumin > 3g/dl. 
Partial response (PR) was defined in patients with ne-
phrotic proteinuria as decreased proteinuria <3.5g/24h, 
in patients with proteinuria <3.5mg/24h a >50% re-
duction in proteinuria in both situations, stabilization 
(±25%) and improvement in serum creatinine7.
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INTRODUCTION

Systemic lupus erythematosus (SLE) is a complex, 
multisystemic autoimmune disease with a wide range 
of clinical manifestations. Lupus nephritis (LN) is an 
important organ involvement in terms of survival rate, 
being one of the main causes of morbidity and mortal-
ity during the evolution of SLE.

Based on microscopy, immunofluorescence and 
electronic microscopy changes, International Society 
of Nephrology/Renal Pathology Society (ISF/ISN) 
and the World Health Organization (WHO) have rec-
ommended the classification of lupus nephritis into 6 
classes as follows:

-	 Class I: minimal mesangial lupus nephritis; 
glomeruli appear normal on light microscopy. 
Immunofluorescence shows  immune complex 
deposits in the mesangial space.

-	 Class II: proliferative mesangial LN; mesangial 
proliferation is seen on light microscopy. Immu-
nofluorescence shows immune complex deposits 
in the mesangial space.

-	 Class III: focal lupus nephritis.  Immune com-
plex deposits may be visualized in the mesangial, 
subendothelial and/or subepithelial space on im-
munofluorescence imaging.

-	 Class IV: diffuse LN; immune complex deposits 
may occur in the mesangial, subendothelial and/
or the subepithelial space. Lesions may be seg-
mental, involving less than 50% of the glomeruli, 
or global, that involves more than 50%.

-	 Class V: membranous LN; immune complex 
deposits are in the mesangial and subepitheli-
al space.  Capillary loops are thickened due to 
subepithelial immune complex deposits. At this 
class, nephrotic range proteinuria occurs. Class 
V may also include Class III and IV pathology.

-	 Class VI: advanced sclerosing LN; most of the 
glomeruli are sclerosed. However, immune com-
plex deposits are not visualized on immunofluo-
rescence since more than 90% of the glomeruli 
are scarred1.

Nephritis occurs in about 50% of people with SLE 
and the prognosis is strongly influenced by the early 
initiation of treatment. This makes clinicians’ vigilance 
essential for a better prognosis and longer life expectan-
cy of patients with SLE.

The aim of the therapy in lupus nephritis is to use 
immunosuppressive drugs to improve renal outcome 
and, consequently, the patient’s survival rate.
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MATERIALS AND METHODS

51 patients were included in this cross sectional, obser-
vational, retrospective study. They were diagnosed with 
SLE and LN based on the ACR/EULAR 2019 clas-
sification criteria and the ISF/ISN histopathological 
classification of LN respectively. 

The mandatory inclusion criteria was the presence 
of renal involvement defined as increased proteinuria, 
the presence of active urinary sediment, positive biopsy 
for renal impairment or an increased serum creatinine 
level.

The main objective of this study was to evaluate the 
effectiveness of the treatment reflected by the rate of 
response to therapy at 6 months and 12 months of fol-
low-up respectively, and the number of relapses. These 
target both the entire study group and the subgroup of 
patients who underwent renal biopsy (n = 24).

The data was collected from the hospital’s paper-
work of all the patients admitted to the Internal Med-
icine and Rheumatology Clinic of „Dr I. Cantacuzino” 
Clinical Hospital, Bucharest, between 10.01.2017-
20.02.2020. The patient’s data was maintained con-
fidential according to the Helsinki Declaration. The 
study protocol was approved by the ethics committee 
of „Dr. I. Cantacuzino” Hospital, Bucharest. Written 
informed consent was obtained from each patient. The 
study was conducted in accordance with the principles 
of the Declaration of Helsinki.

For the initial characterization of the study group, 
we gathered information regarding the current age, 
age at diagnosis, gender, duration of the disease, dura-
tion between diagnosis and onset of renal impairment, 
smoking status, the histopathological class of lupus ne-
phritis and the therapeutic regimens of induction and 
maintenance, respectively.

Efficacy indicators in our study were considered 
complete response (CR), partial response (PR), ther-

apeutic resistance/no response and number of relapses, 
respectively. In this regard, we analyzed the following 
parameters: 24h proteinuria, serum creatinine level, es-
timated glomerular filtration rate (eGFR), urinary sed-
iment. All this were performed at diagnosis and at the 
6 and 12-months follow-ups.

Data was analyzed using IBM SPSS Statistics (Sta-
tistical Package for the Social Sciences) and p value 
<0.05 was considered statistically significant.

RESULTS

Out of the 51 patients included in this study, 50 
(98.04%) were female and 1 (1.96%) patient was male. 
Regarding the smoking status, only 15.69% were smok-
ers. The mean age of the patients was 43 years, ranging 
from 20 to 75 years. The mean age at diagnosis was 28 
years, with limits between 14 and 60, with an average 
disease duration of 14 years. 

The mean duration between diagnosis and renal 
impairment was 5 years. We considered this value the 
boundary between early and late onset of the renal in-
volvement.

Mean proteinuria level at diagnosis in the study 
group was 3.45 g/24h. Using this parameter, 50.98% 
of patients had nephrotic syndrome (proteinuria 
≥3.5g/24h), and the remaining 49.02% had nephritic 
syndrome (proteinuria <3.5g/24h). The mean creati-
nine level at diagnosis was 0.90 mg/dl, ranging from 
0.46 to 2mg/dl. The mean eGFR level was 94.16, with 
limits between 31.96 and 184.1 ml/min/1.73m2.

88.24% of the patients had urinary active sediment 
at diagnosis of renal manifestation.

Patients with early onset of LN showed a higher 
proteinuria than the patients with late onset of LN 
(4.17g/24h versus 2.13g/24h, p=0.072).

Out of all patients, 52.94% of them did not have a 
renal biopsy performed. 

Evaluation of Treatment Response in Lupus Nephritis

Figure 1. Classification of patients based on the biopsy status and histopathological result
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Table 1. Distribution of Induction and Maintenance therapies in the entire 
study group

Table 2. Distribution of Induction and Maintenance therapies in the biopsied group
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Regarding the biopsy results, most patients be-
longed to the lupus nephritis class IV (19.61%), fol-
lowed, in order, by class III (15.69%), class V and VI 
with a percentage of 3.92% for each category. Classes I 
and II were the least common types of lupus nephritis 
with a percentage of 1.92% each.

Induction therapy Patients (n, p%) Maintenance therapy Patients (n, %)
CYC iv 29, 56.86% CYC oral 10, 19.61%
MMF 6, 11.76% MMF 8, 15.69%
Steroids iv 8, 15.69% Steroids oral 49, 96.08%
None 8, 15.69% AZA 27, 52.94%

- - HCQ 43, 84.31%
- - Other (CYA, TAC, MTX) 5, 9.8%

CYC- Cyclophosphamide, MMF- Mycophenolate Mofetil, AZA-Azathioprine, 
HCQ- Hydroxychloroquine, CYA-Cyclosporine A, TAC- Tacrolimus, MTX- Methotrexate

Studying the induction therapy in the entire group, 
CYC iv is the most frequent immunosuppressive used, 
56,86% of the patients having received it under both 
Euro-Lupus and NYH regime, followed by pulse ste-
roid therapy in 15.69% of cases.

Regarding the maintenance therapy in the entire 
study group, oral steroids were used in almost all pa-
tients (96.08%), followed, in order of frequency, by 
HCQ (84.31%), AZA (52.94%), in contrast to MMF 
that was used in only 15.69% of cases.

Class of lupus 
nephritis; no of 
patients

Induction therapy Maintenance therapy

Steroids iv CYC iv MMF None CYC oral MMF Steroids oral AZA HCQ

Other

CYA

TAC

MTX

I (1)
1 

100%
- - - - -

1 

100%
- - 1 100%

II (1)
1 

100%
- - - - -

1 

100%
- 1 100% -

III (8) 1 12,5% 5 62.5% 2 25% - 1 12.5% 2 25%
7 

87.5%
8 100% 7 87.5% 1 12.5%

IV (10)
1 

10%

6 

60%
2 20% 1 10%

3 

30%
3 30% 10 100% 6 100%

8 

80%

3 

30%

V (2) - 2 100% - - 1 50% -
2 

100%
-

2 

100%
-

VI (2) - 2 100% - - - -
2 

100%
1 50% - -

Extensive analysis of the biopsied group revealed 
that Cyclophosphamide was the most commonly used 
agent in lupus nephritis of classes III and IV, followed 
by Mycophenolate Mofetil. 

The most sustained treatment in the maintenance 
phase targeted classes III and IV of lupus nephritis. The 
combined therapy including steroids, HCQ and AZA 
was the most common maintenance regimen used. 
MMF was recommended in only 5 patients, while oral 
CYC was preferred in 4 cases.

The main objective of this study was to evaluate the 
effectiveness of the treatment reflected by the rate of 
response to therapy at 6 months and 12 months of fol-
low-up respectively, and the number of relapses.
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Table 3. Response rate and number of relapses in the biopsied group

Patients in all three regimens of therapeutic induc-
tion showed a decreasing trend in mean proteinuria. All 
variations at both 6 and 12 months were observed to be 
statistically significant (the p value calculated using the 
T test with a statistical significance set at p<0.05).

Regarding the laboratory tests at the 12 months 
follow-up, we noticed that there was no patient with 
nephrotic syndrome after 1 year, the mean protein-
uria being 0.73 g/24h with limits between 0 and 3.2 

Evaluation of Treatment Response in Lupus Nephritis

Figure 2. Variation of proteinuria under the induction scheme

Figure 3. Response at 6 and 12 months after initiation of treatment in the entire study group

g/24h. The mean creatinine and mean eGFR remained 
constant at the endpoint (0.8mg/dl and 97.94 ml/
min/1.73m2, respectively).

The 12 months evaluation demonstrated an ascend-
ing trend of the complete response, starting from 27.45% 
at 6 months and almost doubling at 1 year (56.86%). 
The therapeutic resistance percentage remained stable 
(3.92%) between the 2 medical evaluations.

Almost half of patients (49.02%) did not relapse, 
while most of them (27.45%) had only 1 relapse. The 
percentage of patients who had 2 relapses was 11.76% 

Class of lupus 
nephritis

Pts (n=25)

Response
Number of relapses

Response at 6 months Response at 12 months

PR CR No response PR CR No response 0 1 2 ≥3

I 1 1 (100%) 1 (100%) 1

II 1 1 (100%) 1 (100%) 1

III 8 7 (87.5%) 1 (12,5%) 4 (50%)
4 
(50%)

4 1 2 1

IV 10 8 (80%) 2 (20%) 5 (60%)
4 
(40%)

4 2 2 2

V 2 1 (50%) 1 (50%) 1 (50%)
1 
(50%)

1 1

VI 2 1 (50%) 1 (50%) 1 (50%) 1(50%) 2*

*End stage renal disease

and at the same time 9.8% of them developed more 
than 2 flares. 
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Particularly for the biopsied population, the only 
two patients that showed no response at the 6 and 12 
months follow-ups belonged to the first class of lupus 
nephritis and sixth class respectively.

Surprisingly, the most aggressive classes of lupus 
nephritis (III, IV) did not show therapeutic resistance.

Most patients had no relapse after the induction 
therapy. Relapses occurred mostly in classes III and IV 
of lupus nephritis. The only patient with class I lupus 
nephritis had 1 relapse, while one patient from the class 
V category had more than 3 relapses.

Among the patients evaluated, smokers were prone 
to relapse (OR= 0.522, 95% CI: 0.111-2.462), a result 
that was not statistically validated.

Analyzing the risk of relapse for each induction 
drug used, it was concluded that 62.07% of the patients 
under CYC had at least one relapse, 16.67% of the pa-
tients under MMF had one relapse, 50% of patients 
with GCs as induction had at least one relapse and 
37.50% of those without induction therapy had also, at 
least one relapse. 

Regarding maintenance therapy both AZA and 
MMF had similar relapse rates (48.15% versus 50%), 
while CYC had a higher rate than both of them (70%). 
The average relapse rate for each of the maintenance 
drugs is 0.875 on MMF, 0,89 relapses on AZA while 
CYC had 1,7 relapses. 

Analyzing the relapse rates, based on the period 
between the diagnosis of the disease and the onset of 
renal involvement, we observed that 54.55% of patients 
with early onset of LN (18 patients out of 33) devel-
oped at least 1 relapse, while only 44.44% (8 of 18) pa-
tients with late onset of LN had at least 1 relapse. No 
post-relapse re-biopsies were performed. 

In addition, none of the patients included in the 
study received monoclonal antibodies in the therapeu-
tic regimes. In this regard, we suggest the need for a 
more extensive analysis, ideally in a prospective method 
performed on a larger number of patients.

CONCLUSIONS

In conclusion, the study shows that early identification 
and treatment of renal involvement in patients with 
SLE are associated with a better prognosis, a signifi-
cant decrease in proteinuria, and a complete or partial 
therapeutic response.

Both CYC and MMF as induction therapy are sig-
nificantly effective in reducing proteinuria (p = 0.001 

and p = 0.012, respectively), the appropriate drug being 
the choice of the clinician based on the patient’s par-
ticularities.

The complete response was more frequently identi-
fied as an endpoint at 12 months of follow-up. This in 
accordance with the latest EULAR recommendations 
which extended the definition of therapeutic resistance 
from 6 months to 12 months after treatment 10,11. The 
use of Mycophenolate Mofetil as a maintenance drug 
associated the lowest degree of recurrence, while smok-
ing was the most common risk factor for relapse. 

The most aggressive classes of lupus nephritis 
(III, IV) did not show therapeutic resistance after 12 
months of follow-up, with CYC being the most used 
induction agent.

None of the patients included in this study showed 
nephrotic syndrome after 1 year of therapy, the mean 
proteinuria being 0.73 g/24h with limits between 0 and 
3.2 g/24h.

Patients with early onset of LN had higher protein-
uria levels at diagnosis, in comparison to the patients 
with late onset of LN (4.17g/24h versus 2.13g/24h, 
p=0.072). In the same time, they showed a better re-
sponse to treatment with a more accelerated decrease 
of proteinuria at the 12 months endpoint. Analyzing a 
similar study, conducted by Delfino J et al, that included 
71 patients, no differences were observed between the 
two groups in terms of proteinuria or response rate to 
therapy12.

Analyzing the risk of relapse for each induction drug 
used, CYC had the highest rate of recurrence (62.07%), 
in opposition to the result obtained by Jasvinder A. 
Singh et al, according to which immunosuppressive 
drugs (including CYC) were superior to steroids. This 
can be explained by the fact that, in our study, cortico-
steroids were used in only 15.69% of cases (vs. 56.86% 
for CYC)13.

Regarding maintenance therapy both AZA and 
MMF had similar relapse rates (48.15% versus 50%), 
while CYC had a higher rate than both of them (70%). 
Several studies observed that MMF is better than AZA 
in terms of renal relapse13,14.

Re-biopsy of therapeutic-resistant patients would 
be necessary for targeted and a more effective therapy. 
A possible solution for these patients could be biologi-
cal therapy, which was not used in this study.

Extending the analysis over a longer period of time 
and to a larger group of patients would be useful to 
identify the particularities of the response rate for each 
of the therapeutic regimens.
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