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ABSTRACT

	 Systemic lupus erythematosus (SLE) is an autoimmune disease with polymorphic expression. 
B cells have an essential contribution in immune system activation via the production of different 
cytokines and functioning as potent antigen-presenting cells. Therefore, a drug that particularly 
targets B cells may represent an ideal therapeutic approach for SLE. Rituximab (RTX), an anti-
CD20 monoclonal antibody causing transient B-cell depletion, has been used to manage SLE. This 
study aims to assess Rituximab effects on lupus nephritis (LN) patients when added to conventional 
immunosuppressants. Twenty four patients, 15-32 years old, with class III/IV/V LN were involved in 
this study. All were on steroids before lupus nephritis occurrence. They were given rituximab induction 
therapy and mycophenolate mofetil (MMF) maintenance therapy. RTX was indicated for refractory 
and relapsing SLE. Several investigations done before and after RTX treatment and in the last follow 
up (done one year after starting Rituximab). Those included protein in urine, serum creatinine, double 
stranded DNA, C3, C4, and Estimated Glomerular Filtration Rate (eGFR). Proteinuria decreased 
significantly after RTX treatment and in the last measurement (P=0.01 and P=0.001, respectively). 
Serum creatinine significantly decreased only in the last measurement (P=0.02). Double stranded 
DNA decreased remarkably after treatment (P=0.01) with a further decrease in the last measurement 
(P=0.006). C3 and C4 increased after treatment but the increase was significant only for C3 (P=0.002) 
and this increase continues till the last measurement (P=0.0006). Active urine sediments found in 
fifteen patients and disappeared after RTX treatment. Rituximab can be promising in treating lupus 
nephritis when used along with traditional immunosuppressants. It can reduce disease activity and 
improve renal function in such patients. 
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INTRODUCTION 

	 Systemic lupus erythematosus (SLE) is an 
autoimmune disease, and it is a relapsing one with 
polymorphic expression. Lupus nephritis (LN) is the 

main reason for morbidness and fatality in people 
affected by SLE1.

	 The production of autoantibodies and 
the generation of immune deposits in tissues can 
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explain the pathogenic role of B cells in this disease2. 
Antibodies attacking many types of self- antigens 
(extracellular, intracellular, cell surface-bound or 
soluble antigens) are common findings in people 
having SLE3.

	 Remarkab le  advancements  have 
developed in the field of SLE management; those 
showed a great influence on the improvement of life 
style and the reduction of death rates in patients with 
SLE4. 

	 Corticosteroids, Azathioprine (AZA), 
Methotrexate (MTX), Cyclophosphamide and 
Mycophenolate mofetil (MMF) have been the main 
medicines used in the last decades in treating SLE 
patients. Nonetheless, those have toxic effects on 
many tissues and organs in the body, in addition 
to increment of the possibility of infections and 
malignancies4. 

	 Progresses in the comprehension of the 
immune system and the pathogenesis of SLE 
have helped number of researchers to seek and 
to discover novel immunotherapeutic strategies 
including treatments that influence specific immune 
cells such as B cells, and molecules including 
costimulatory molecules and cytokines, which are 
essential in the pathogenesis of SLE4. 

	 A more targeted immunotherapies for 
instance monoclonal antibodies targeting cells (e.g. 
rituximab), can be used for treating patients who have 
not responded to standard immunosuppressants4’5.

	 Rituximab is a chimeric genetically 
engineered anti-CD20 monoclonal antibody, which 
depletes B cells from the peripheral circulation, but 
permits recreation from stem cells6. CD 20 is a ligand 
existing on the developing B cells, but excluding 
stem cells and plasma cells5.  In 1997, the Food and 
Drug Administration licensed Rituximab for treating 
relapsing or refractory, CD-20 positive, B-cell, non-
Hodgkin’s lymphoma7.
	
	 As seen in some studies, Rituximab 
specifically diminishes CD20 mature and immature 
B cells, following four weekly intravenous doses and 
this depletion remains for more than six months after 
taking the drug. This happens through many different 

ways, which include antibody-dependent cell-
mediated cytotoxicity, apoptosis and complement-
mediated cytotoxicity. During Rituximab treatment, 
plasma cells will not be affected thus no remarkable 
rise in the possibility of infections happens8’9.

	 Many studies have recently conducted 
about these new biological agents such as rituximab, 
and their role in autoimmune diseases. However, not 
all of the studies have reached the same conclusion 
about the response of patients to these drugs. 
So, this study was done in order to reach more 
understanding regarding this issue. 

	 The objective of this study is to assess 
Rituximab effects on renal function when added to 
conventional immunosuppressants in patients with 
lupus nephritis.

MATERIAL AND METHODS

	 Twenty four SLE patients with LN were 
involved in this prospective study that was done 
at Tawam Hospital in the UAE between October 
2015 and November 2016. All SLE patients with 
lupus nephritis treated with Rituximab as a rescue 
treatment.

	 A consent was taken from the patients and 
the ethical committee in Tawam hospital agreed on 
the strategy of the research. In addition, the research 
was in accordance with Medical College of Baghdad 
University’s ethics review and approval procedures.

	 Patients were subjected to the following 
inclusion criteria: 1) diagnosis of SLE according to 
the American College of Rheumatology (ACR) 2) 
presence of follow- up to 12 months after treatment 
3) active class III or IV, or class V lupus nephritis were 
confirmed by renal biopsy done less than 3 months 
prior to RTX introduction (with no contraindication).

The Indications for Rituximab treatment were:
•	 Refractory LN to first line treatment.
•	 Re lapse whi le  on fu l l  dosage of 
immunosuppressants.
•	 Side effects to immunosuppressants.

	 Table 1 displays the basic characteristics of 
the participants including gender, median age, the 
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classes of SLE that they have and the duration of 
the disease before using Rituximab. 

	 The WHO classes of SLE in the studied 
patients with the duration of SLE and the indication 
for the usage of Rituximab are shown in table 2.

	 All patients were taking corticosteroids and 
mycophenolate mofetil (MMF) before Rituximab 
treatment; eighteen of them were taking also 
Cyclophosphamide IV, and twelve were taking 
azathioprine (AZA). Cyclosporin was taken by six 
patients and Therapeutic plasma exchange (TPE) 
was done for six patients as well (Table 3).

	 In 50% of the patients, Rituximab was 
indicated due to resistant LN whereas in the other 
50% relapse was the indication for its use (Table 3). 

	 After collecting the blood samples, number 
of investigations were done before treatment and 
they are shown in table 4. 

	 After the treatment these investigations 
were repeated and compared with the previous ones 
before treatment then repeated and compared again 
in the last follow up.

	 Rituximab infusion (RITUXAN®, IDEC 
Pharma corp. and Genentech, inc. California, USA) 
was prepared by the pharmacy of Tawam hospital, 
and it was given as per specific infusion protocol. 
Antihistamine was given in all patients before starting 
rituximab. Rituximab dose was 500 mg four times 
weekly for four weeks in nine patients and 1g two 
times per week for two weeks in fifteen patients. It 
was well tolerated in all patients, with minor flu like 
symptoms in some of them, but no severe infections 
or complications were noticed.

	 The indicators to the outcome are 
Stabilization and/ or improvement in the following 
parameters:
•	 Clinical manifestations
•	 S. Creatinine
•	 eGFR (EPI)
•	 Proteinuria
•	 Urine sediment
•	 ds DNA titer
•	 C3, C4 levels

	 All data were tabulated using Microsoft 
Excel and statistical analysis was done using SPSS 
17.0. All values were in mean ± SD and using 
unpaired t tests where appropriate. A P value of less 
than 0.05 was considered significant.  

RESULTS

	 Comparing serum creatinine before the 
treatment with Rituximab with its value after the 
treatment, it was found that there is a non- significant 
reduction. The e GFR increased after the therapy, 
but the increase was not significant (table 5).

	 The amount of proteinuria and the double 
stranded DNA decreased after the treatment with a 
significant difference (P=0.01 for each). 

	 C3 and C4 were also compared and 
showed a significant increase regarding C3 
(P=0.002) and a high but non-significant increase 
in C4 (P=0.05) (table 5).

	 Comparing proteinuria before and after 
the treatment of RTX, it is obvious that there is 
significant decrease after treatment and there is 
a more significant decrease in the last follow up 
measurements (figure 1). 

	 Regarding C3, it was found that there is a 
significant increase after treatment and in the last 
follow up measurement (figure 2).                                              

	 While C4 shows an increase after treatment 
with no significant difference and it starts to decrease 
during the last follow up measurements (figure 3).

	 The amount of double stranded DNA 
decreased significantly after treatment and 
measuring it in the last follow up showed a further 
significant decrease (figure 4).                                                                                        

	 Serum creatinine on the other hand showed 
a non- significant decrease after treatment and a 
significant decrease in the last follow up (figure 5).

	 Measuring eGFR after treatment showed 
no significant increase from that before treatment 
and in the last follow up the increase was also not 
significant (figure 6). 
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Table 1: Characteristics of the patients at 
baseline

Patients Number	 24
Gender:  F/M	 21/3
Age (years): Median (range)	 20 (15-32)
LN  (WHO) classes:	
III	 3
IV	 15
IV+V	 6
Duration of SLE before Rituximab 	 45.5 
(months): Median (range)	 (6 – 126)

Table 2: WHO classification, duration of SLE and the RTX indication for treatment

Patient	 Age 	 Sex	 WHO LN 	 SLE Duration 	 RTX 
	 (years)		  class	 (months)	 Indication

1	 15	 F	 IV	 18	 Refractory
2	 18	 F	 IV	 90	 Relapse
3	 18	 M	 IV	 7	 Refractory
4	 19	 F	 IV + V	 82	 Relapse
5	 21	 F	 IV +  V	 6	 Refractory
6	 26	 F	 III	 60	 Refractory+ side effects
7	 29	 F	 IV	 30	 Relapse + side effects
8	 32	 F	 IV	 126	 Relapse
9	 19	 F	 IV +  V	 81	 Refractory
10	 18	 F	 IV	 19	 Relapse
11	 15	 F	 IV	 6	 Refractory
12	 29	 F	 IV	 80	 Relapse+ side effects
13	 21	 M	 IV +  V	 7	 Relapse
14	 32	 F	 IV	 122	 Refractory+ side effects
15	 17	 F	 IV	 59	 Relapse
16	 32	 F	 III	 32	 Relapse
17	 17	 M	 IV +  V	 79	 Relapse
18	 21	 F	 IV	 17	 Refractory+ side effects
19	 15	 F	 IV	 8	 Relapse
20	 29	 F	 IV	 83	 Refractory
21	 18	 F	 IV +  V	 7	 Refractory
22	 32	 F	 IV	 125	 Relapse+ side effects
23	 19	 F	 IV	 59	 Refractory
24	 31	 F	 III	 28	 Refractory

	 The active urine sediment was found in 
fifteen patients before treatment and it was none 
after treatment. 

	 The time taken to respond to the treatment 
was (median 8 weeks, range 4- 12 weeks). The 

clinical manifestations improved in symptomatic 
patients as 21 participants (87.5%) responded 
to Rituximab. Only three patients with class IV+ 
crescents did not respond and evolved to End 
stage renal disease (ESRD) in 6 months. Also, three 
patients had severe relapse 1 year after starting 
Rituximab due to poor compliance.

DISCUSSIONS

	 Recently, B cell depletion therapy has been 
assessed in people having various autoimmune 
diseases such as SLE.

	 In the present study, the therapeutic effects 
of anti CD20 monoclonal antibody (Rituximab) were 
investigated in patients having SLE with lupus 
nephritis.
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Table 3: treatment of patients before Rituximab 
and the indication for its usage

Treatment before Rituximab	 Number of 
	 patients (%)

Corticosteroids (IV + oral)	 24 (100%)
Mycophenolate mofetil ( MMF)	 24 (100%)
Cyclophosphamide IV	 18 (75%)
Azathioprine  (AZA)	 12 (50%)
Cyclosporine	 6 (25%)
Therapeutic plasma exchange (TPE)	 6 (25%)
Indications of Rituximab	 Number (%)
Resistant SLE	 12 (50%)
Relapses	 12 (50%)

Table 4: The investigations of the 
patients before starting Rituximab

Investigations	 Mean ± SD

Proteinuria (g/l) 	 4.2 ± 2.4
S. Creatinine (µmol/l) 	 150 ± 69
e GFR  EPI (ml/min/1.73 m2)	 55 ± 42
double stranded DNA  	 422 ± 262
(ds DNA) (IU/ml) 
C3 (g/l) 	 0.3 ± 0.12
C4 (g/l) 	 0.08 ± 0.03

*SD= standard deviation	

Table 5: Comparison of serum creatinine, e GFR, proteinuria, 
double stranded DNA, C3 and C4 before and after treatment with RTX

			 
Investigation	 Pre RTX	 Post RTX	 P  Value
	 Mean± SD	 Mean± SD	

S. Creatinine µmol/l	 150 ± 69	 82 ± 53	 0.06
e GFR (EPI) ml/min/1.73 m2	 55 ± 42	 97 ± 37	 0.08
Proteinuria g/l	 4.2 ± 2.4	 2 ± 0.95	 0.01
Double stranded DNA  IU/ml	 422 ± 262	 108 ± 72	 0.01
C3 g/l	 0.3 ± 0.12	 0.9 ± 0.4	 0.002
C4 g/l	 0.08 ± 0.03	 0.17 ± 0.12	 0.05

*SD= standard deviation

	 Proteinuria is noticed to decrease 
significantly after treatment, which goes with what 
was found by Vigna-Perez et al11 in 2006, who 
reported that there was remarkable decrease in 
disease activity (p< 0.05), and proteinuria (p< 0.05) 
after two months and then after three months of 
Rituximab therapy.

	 In severe lupus nephritis, a significant 
improvement in patient’s renal survival was found 
in cases of partial remission in comparison to cases 
without remission12.

	 It was shown that some patients have 
inadequate response after Rituximab treatment and 
it was noticed that polymorphisms of the Fc³RIIIa 
gene have an essential role in the effect of B cell 
depletion therapy. So, the clinical response of 

patients affected by autoimmune diseases treated 
with rituximab may depend on Fc³RIIIa genotype13. 

	 Our study showed a decrease in serum 
creatinine in the last follow up measurement, and 
this agrees with a study that reported improvement 
of renal function after the beginning of Rituximab 
treatment14. 

	 The complement system (a group of 
plasma and membrane proteins) has substantial 
value in SLE. Many proteolytic reactions are 
responsible for its activation in order to protect 
against infections. It participates in the inflammatory 
reactions and tissue injury in lupus erythematosus. 
However, insufficiency of some complement proteins 
can significantly increase the susceptibility to SLE. 
In addition, complement deficiency may affect 
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Fig.1: Proteinuria before and after treatment with RTX

Fig.2: C3 before and after treatment with RTX

normal B-cell tolerance thus result in formation of 
autoantibodies15.

	 In this study, C3 was found to increase 
significantly after treatment, but the elevation of C4 
was non- significant. This was also reported by other 
studies that observed a significant improvement in 

C3 from the time of B-cell depletion to 6 months 
following the therapy16,17. Other researchers reported 
that Rituximab did not change complement levels in 
SLE cases included in their studies11.

	 Double stranded DNA showed significant 
decrease after treatment and this reduction 
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Fig.3: C4 before and after treatment with RTX

Fig.4: ds DNA before and after treatment with RTX
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Fig.5: Serum creatinie before and after treatment with RTX

Fig.6: eGFR before and after treatment with RTX
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continues till the last follow up time in this study. This 
was also approved by another study which noticed a 
prolonged decline in anti-dsDNA antibodies in SLE 
patients which lasted for more than one year after 
treatment18 and a study that collected data from 20 
studies of 300 SLE participants and these studies 
showed reduction of anti-dsDNA antibodies and 
good response rate (about 75%) to Rituximab19. 
The decrease in anti-dsDNA antibodies was also 
evident in children with refractory SLE treated by 
Rituximab17.

	 It was observed that disease reactivation 
in SLE happened only following B-cell repopulation. 
Rituximab results in lysis of B cells done by 
complement and by Fc-receptor-bearing cytotoxic 
cells, and it also leads to apoptosis. Rituximab 
has a range of effects on immunoglobulin levels 
with variable decrease of autoantibody titers; it 
is probable that rituximab has other actions on 
the immune system that results in improvement 
of serum C3 levels and decrease of anti-dsDNA 
antibodies and B-cell depletion which lasted for 3 
to 11 months20.

	 Glomerular filtration rate (GFR) increased 
after treatment, however, the rise was not significant 
in this research. This was also observed by other 
researchers who reported a slight increase in GFR 
or an increase of about 25%21. The non- responders 
had longer period of nephritis and lower GFR than 
the patients with full or limited responses and the 
variable response to Rituximab between the patients 

may be attributed to the development of human anti-
chimeric antibody (HACA) titers that associated with 
poor B cell depletion22.

	 The main limitation of our study is the 
relatively small sample size. So, it is recommended 
to increase the number of the participants in future 
studies and to do more studies including randomized 
controlled trials to reach more understanding about 
the uses and the effects of Rituximab and the 
mechanism behind the low response to this medicine 
in some patients with Lupus nephritis.

CONCLUSION

	 Contemporary treatment of severe lupus 
nephritis is unsatisfactory regarding the outcome and 
the toxicity. Rituximab is a promising drug in patients 
having lupus nephritis resistant to the standard 
immunosuppressive therapy. Rituximab causes a 
remarkable decrease in disease activity in patients 
with severe LN when it is used in conjunction with 
the traditional immunosuppressants. 
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