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Background: Renal affection in systemic lupus erythematosus (SLE) is a high-risk manifestation in which novel treatment strategies 
are required, particularly in patients who show lower response to conventional therapy. Rituximab has been used as an off-label 
treatment for lupus nephritis (LN) for the last ten years. This study aims to assess the outcome of the use of rituximab to treat LN 
patients.
Methods: A retrospective cross-sectional study included 40 LN patients on Rituximab therapy who attended the Rheumatology clinic 
at Omdurman Military Hospital, Khartoum, Sudan. Between January to July 2020. Data were collected from the hospital records and 
included demographic, duration of disease and Rituximab doses. Renal biopsy, renal function parameters, albumin-creatinine ratio, 
hematological parameters and inflammatory markers. Assessment of the outcomes was conducted by the Systemic Lupus 
Erythematosus Disease Activity Index (SLEDAI score). Data were analyzed by using Statistical Package for Social Studies 
Program (SPSS, V. 21.0. IBM; Chicago). Chi-square test was used as significance test, the P. value was considered as significant at 
level 0.05 and akk continues variables had a normal distribution with Kolmogorov–Smirnov test.
Results: Renal function test showed significant improvement after 6 months of treatment with Rituximab. In addition, the mean of the 
SLE Activity Index 2000 (SLEDAI 2K) was significantly decreased with remarkable improvement in the histological degree of LN. 
The histology of renal biopsy of the patients commonly was diffuse proliferative nephritis followed by minimal mesangial glomer-
ulonephritis, mesangial proliferative LN then membranous nephritis respectively. Improvement was common among the patients aged 
20–39 years, those with disease duration less than 5 years, who received 4 doses and rituximab as the initial modality.
Conclusion: Rituximab therapy is effectively managing patients with lupus nephritis, after 6 months of follow-up, Patients showed 
remarkable clinical and laboratory improvement.
Keywords: rituximab, LN, SLE, conventional therapy

Introduction
SLE is a chronic multisystem autoimmune disease that is highly heterogeneous in its presentation. It causes various 
symptoms and signs, which makes it a challenging condition for clinical diagnosis and treatment, affecting both female- 
to-males with a ratio of 8–9:1.1,2 New insight into immunopathogenesis provides theories for developing potential 
clinical biomarkers and therapeutic targets of SLE.3 One of its most severe manifestations is lupus nephritis (LN) which 
is associated with increased morbidity and mortality.4

Different pathophysiological mechanisms have been involved in the development of LN in SLE patients.5 

A combination of genetic, environmental and immunological factors mediates the processes that result in renal 
damage.6 Of special importance for the present review is the role of the B cells, which are hyperactive in SLE. The 

Open Access Rheumatology: Research and Reviews 2022:14 301–308                                   301
© 2022 Abdelkarim Aloub et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress. 
com/terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By 

accessing the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly 
attributed. For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Open Access Rheumatology: Research and Reviews                               Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 24 September 2022
Accepted: 6 December 2022
Published: 13 December 2022

O
pe

n 
A

cc
es

s 
R

he
um

at
ol

og
y:

 R
es

ea
rc

h 
an

d 
R

ev
ie

w
s 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0002-1050-2771
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


B cells mediate and regulate antibody production, interact with memory T cells and stimulate pro-inflammatory cytokine 
production, all of which make them essential components of the pathophysiology of LN.7 It is for these reasons that the 
use of rituximab is proposed. This monoclonal antibody is directed against CD20, an antigen expressed on the surface of 
mature and immature B cells. CD20 regulates the initiation of the cell cycle. The binding of the antibody to Fc receptor 
induces apoptosis and cytotoxicity, mediated by both complement and antibodies.8 LN is an immune complex glomerular 
nephritis that progresses as a result of recurrent complications of SLE.9 The pathophysiology of LN involves a variety of 
pathogenic mechanisms which are intrarenal and extrarenal pathogenic mechanisms.10 The extrarenal factors include 
complex combinations of genetic variants that are changed in each patient; this may clarify the variability of clinical 
manifestations.5

The use of biologic therapies as an adjunct to disease-modifying anti-rheumatic drugs (DMARDs) for the treatment of 
autoimmune and rheumatologic diseases is rapidly expanding, owing to the good efficacy and safety profiles of these 
drugs, and the better understanding of the initial targets of altered immune regulation and activity in various diseases.11 

Although some of the biological therapies have been found to be useful in more than one disease, others are specific to 
a single disease. Research is ongoing to identify other molecular targets.12

The development of biological therapies has had an impact on the management of several medical conditions.13 Their 
use in systemic lupus erythematosus (SLE), however, remains very limited.14 The aim of the study is to assess the 
outcome of the use of rituximab to treat SLE patients with lupus nephritis.

Materials and Methods
Study Design
This is an analytical retrospective cross-sectional hospital-based study.

Study Area
The study was conducted at the department of rheumatology, Omdurman Military Hospital in Khartoum state, Sudan.

Study Population
SLE patients with LN attended the rheumatologic department of Omdurman Military Hospital and received Rituximab.

Sample Size Determination
Total coverage of all SLE patients with lupus Nephritis on Rituximab treatment during the study period is 40 patients 
who are treated at the department of rheumatology, Omdurman Military Hospital in Khartoum state, Sudan.

Data Collection Tools and Methods
Data collection is carried out by the principal investigator. After recruiting the study subjects, structured questionnaires will 
be used to collect data composed of; demographic, duration of the SLE and Rituximab doses (using Patients Hospital 
Records), and all the patients were treated according to the standard protocol treatment of SLE patients with LN (received 
500 mg once/week for 1 month). Hematological parameters (hemoglobin, leucocyte and platelet counts) and inflammatory 
markers (ESR, CRP, C3 and C4) were compared at admission and after 6 months. Assessment of the outcomes was being 
measured through the parameters of renal function test (urea, creatinine, albumin-creatinine ratio) and urine dipstick (for 
proteinuria) in addition to the Systemic Lupus Erythematosus Disease Activity Index (SLEDAI score). Screening for 
tuberculosis, hepatitis and HIV was performed on all the patients before treatment with rituximab as most of the patients 
were been treated by MMF or CNI but they have not shown any improvement, so we shifted to rituximab. Regarding the 
adverse side effect of rituximab no patients report any side effect during the follow up of the treatment.

Study Variables
Independent variables (Socio-demographic characteristics of participants, age, gender, duration of disease, number of 
Rituximab doses of Hematological parameters (hemoglobin, leucocyte and platelet counts), renal function (urea, 
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creatinine, albumin-creatinine ratio) and proteinuria), inflammatory markers (ESR, CRP, C3 and C4), dependent variables 
(Rituximab outcome by SLEDAI-2K Score for SLE patients).

Data Analysis
Data were analyzed by using Statistical Package for Social Studies Program (SPSS, V. 21.0. IBM; Chicago). Chi-square 
test was used as significance test, P value was considered as significant at level 0.05 and akk continues variables had 
a normal distribution with Kolmogorov–Smirnov test.

Ethical Consideration
Ethical approval was obtained from Sudan medical specialization board (SMSB). Written informed consent was obtained 
from patients.

Results
The mean SLE Activity Index 2000 (SLEDAI 2K) was significantly decreased after 6 months of rituximab use (34.5±13.7 vs 
12.3±16.1; P. value = 0.000) with mean difference = −22.2 (Figure 1). In addition to improvement (complete and partial) 
presented in 36 (90%) patients, deterioration in 2 (5%) and not responding in 2 (5%) patients. Improvement was common among 
the patients aged 20–39 years more than others (P. value = 0.000) and also higher among those with disease duration less than 5 
years more than others (P. value = 0.01). The mean disease duration was found to be 5.8±4 years and one-half (n = 20; 50%) had 
a duration of fewer than 5 years (Table 1).

The patients who received 4 doses and rituximab as initial modality shows better response than others (P. value = 0.036) 
(Figure 2), the number of Rituximab doses was less than 4 doses in 6 (15%) patients, 4 doses in 20 (50%) and more than 4 
doses in 14 (35%) patients (Table 1).

In general, the study included a total of 40 female SLE patients with LN on Rituximab treatment, their mean age was 
34.9±8 years and the majority of them 16 (40%) belonged to the age group from 30 to 39 years (Table 1). The 
hematological parameter of the study group showed that there was a significant rising in hemoglobin (9.9±2.7 vs; 11.4 
±1.6 P. value = 0.000) and platelets count (220.5±143.4220.5±143.4 vs 265±103; P. value = 0.001) after 6 months of 
Rituximab use.

Figure 1 Shows the distribution Q-Q of 6 months outcome by SLEDAI-2K score.
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In inflammatory investigations, CRP (13.4±7.5 vs 2.1±1.7; P. value = 0.000) and ESR (72.3±35 vs 39.3±4.5; P. value = 0.000) 
were significantly decreased after 6 months of Rituximab use. Also, the levels of C3 levels (40% vs 75%; P. value = 0.002) and 
C4 levels (74.5% vs 80%; P. value = 0.000) were significantly increased after 6 months of Rituximab use (Figure 1).

In the renal function test, there was significant improvement in urea levels (72.6±50.9 vs 49.4±29.8; P. value = 0.000), 
creatinine levels (3.4±2.5 vs 1.8±0.4; P. value = 0.000) and albumin creatinine ratio (477.5 vs 185; P. value = 0.000) after 
6 months of Rituximab use. In addition, 3(7.5%) patients had proteinuria of 1+ or less before Rituximab use and 29 
(72.5%) after Rituximab use (P. value = 0.000). Among the patients who underwent renal biopsy (n = 23). Only 4.3% of 
patients showed minimal mesangial glomerulonephritis before the use of rituximab and raise it to 34.8% after it was been 
used. Before the use of rituximab, only 17.4% of the patients’ renal biopsy showed mesangial proliferative LN, the 
percentage increased to 26.1% after 6 months receiving of rituximab, 26.1% of the patients showed focal proliferative 

Table 1 Shows the Age Distributions, Number of Rituximab Doses 
and the Disease Duration of SLE Patients with Lupus Nephritis on 
Rituximab Treatment (N = 40)

Duration of Disease (Yrs); M±SD % of the Patients

Less than 5 years 50

From 5–10 years 40

More than 10 years 10

Age by years %

Less than 20 10

20–29 37.5

30–39 40

More than 40 12.5

Number of doses %

Less than 4 15

4 50

More than 4 35

0%

10%

20%

30%

40%

50%

60%

Stage-0 Stage-I Stage-II Stage-III Stage-IV Stage-V

before rituximab
treatment

after rituximab
treatment

Figure 2 Shows the scores of SLE Disease Activity Index 2000 (SLEDAI 2K) before and after Rituximab treatment (N=40).
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nephritis before and after rituximab treatment, 52.2% of all the patients showed diffuse proliferative nephritis which 
decreased to 8.7% after 6 months treatment with rituximab and only 1% after treatment showed membranous nephritis. 
Non affordability was the main cause of not renal biopsy conduction in 10 out of 17 patients (58.8%), patient refusal in 6/ 
17 (35.3%), and non-availability in 1/17 (5.9%) patients.

Discussion
The prognosis of SLE and LN patients has improved over the last half-century due to the use of steroids and other agents 
as well as the introduction of renal dialysis and transplant.15 Still, the damaging effect occurring by corticosteroid 
treatment increased the rate of morbidity among these patients.16 It is important to initiate induction treatment with the 
best possible clinical efficacy at a very early stage of LN. The principal goals of LN management are renal remission 
with minimal toxic effects.17 As a result, efforts and studies have been focused on alternatives that can induce and 
maintain disease remission and improve overall outcomes.18 Therefore, in this study, we are evaluating the outcome of 
Rituximab (RTX) to treat patients with LN among SLE Patients.

The mean age of our study participants is 34.9±8 years and the majority of them 40% belonged to the age group of 
30–39 years. These findings were comparable to others where it concluded the mean age is 36.2 years,19 and other studies 
reported mean ages of 30 and 31 years.20

In regards to the renal function test, there was a significant improvement in urea levels (72.6±50.9 vs 49.4±29.8; 
P. value = 0.000), creatinine levels (3.4±2.5 vs 1.8±0.4. P. value = 0.000). These findings are in agreement with published 
studies where it found a significant reduction in creatinine levels after 6 months of administration of Rituximab.20,21 

Regarding the hematological parameters, there was a significant improvement in hemoglobin (9.9±2.7 vs 11.4±1.6; 
P. value = 0.000) and platelet count (220.5±143.4220.5±143.4 vs 265±103; P. value = 0.001) after six months of 
Rituximab use. Similar findings were reported by some authors who studied the effects of RTX in refractory autoimmune 
hemolytic anemia.22

The albumin creatinine ratio in this study was statistically decreased after 6 months of Rituximab use, leading to 
reducing of the median urinary protein creatinine ratio from 446 to 190 mg/mmol. Other studies showed similar findings 
(80). The ultimate aim of LN management is to prevent nephron loss and, thus, chronic kidney diseases, particularly end- 
stage kidney disease (ESKD), so conventicle therapy such as immunosuppressants is used.23 However, many patients do 
not achieve short-term remission and experience CKD with these regimens as a result of a new treatment paradigm, by 
switching to a combination such as rituximab and anti-CD20 obinutuzumab showed very satisfying results.24,25 The 
levels of CRP, ESR, C3 and C4 levels were significantly increased after 6 months of Rituximab use. The same co- 
ordination was reported.26

Only 4.3% of patients showed minimal mesangial glomerulonephritis before the use of rituximab and raise it to 
34.8% after it was been used. Before the use of rituximab, only 17.4% of the patients’ renal biopsy showed mesangial 
proliferative LN, the percentage increased to 26.1% after 6 months receiving of rituximab, 26.1% of the patients showed 
focal proliferative nephritis before and after rituximab treatment, 52.2% of all the patients showed diffuse proliferative 
nephritis which decreased to 8.7% after 6 months treatment with rituximab and only 1% after treatment showed 
membranous nephritis.

A remarkable improvement in the histological degree of lupus nephritis was detected by renal biopsy, as the 
frequency of stage-0 and stage-I (minimal mesangial glomerulonephritis) were 4.3% (n = 1) before Rituximab use and 
raise to 34.8% (n = 8) after Rituximab use. Stages II–V (mesangial proliferative LN, focal proliferative nephritis and 
diffuse proliferative nephritis) were found in 95.6% of patients before Rituximab use compared to 65.2% after follow-up 
(Figure 2). These results were consistent with a review that showed renal activity index (AI) was determined by 
morphologic alteration in renal biopsy, and the maximum score is 24 points. These trials mostly included patients 
with active LN despite treatment, WHO or International Society of Nephrology/Renal Pathology Association class III 
(eight patients), IV (33 patients), III–V (one patient), IV–V (seven patients).27 Twelve patients had class V LN. In all 
patients, there was a significant reduction in AI following RTX treatment (mean difference =−3.46; 95% CI: −4.43 to 
−2.50, P < 0.01).18,28
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Treatment with rituximab has produced a variety of serologic and clinical side effects depending on the disease; in 
SLE some studies reported resistant clinical manifestations, such as renal, CNS, hematological features and 
vasculitic.29 Fortunately, none of these effects were been reported in our study patients during the duration of 
follow up.

Finally, our study showed that, improvement was common among patients aged from 20 to 29 years (P. value = 
0.004), patients with diseases duration <5 years (P. value = 0.001), patients were taking 4 doses of Rituximab (P. value = 
0.036) and patients were taking Rituximab as initial modality (P. value = 0.045).

Limitation of the study: all the patients were proposed to do renal biopsy; however, only 57.5% of them performed 
while the rest either refused to go through the procedure or were financially unoffered.

In conclusion, Rituximab treatment in patients with LN showed effective results based on SLEDAI 2K score. There 
was a significant rise in hemoglobin and platelet count in hematological parameters, reduce urea, creatinine, ACR as well 
as proteinuria in renal function parameters and reduce CRP, ESR and normalized C3/C4 in inflammatory markers, also it 
gave a transition into favourable degrees of lupus nephritis. Moreover, the improvement was significant in the patients 
aged 20–29 years.
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