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Abstract

ackground: The most important advancement in the treatment of glomerulonephritis is the application

of rituximab (MabThera®), for several decades. Rituximab biosimilar (Truxima®) was approved for the

same indications offering significant cost savings. This study aimed to compare the safety and efficacy
of rituximab biosimilar (Truxima) with the reference rituximab product (MabThera) in the treatment of
glomerulonephritis, using both laboratory and clinical parameters to assess their similarity.
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Methods: We examined the clinical results retrospectively and collected the data of the laboratory parameters
from 65 patients suffering from glomerulonephritis treated with either Truxima or MabThera, for disease
induction and maintenance of remission, at the King Abdulaziz Medical Centre, Al-Riyadh between 2019 and
2023.

Result: The present study shows no significant difference in rates of remission and relapse between patients
receiving Truxima or MabThera treatment. There were no significant differences in the patients’ complete
renal recovery at 6 months between the two groups, P =.692. Additionally, no remarkable differences between
both medications in the patients' time to relapse. A comparison of mean clinical data for serum creatinine,
cholesterol and blood indices at baseline, 6 months and 12 months of the patients in Truxima® and MabThera®
groups revealed that patients who received MabThera® had a significantly higher WBC count at 6" month, P =
.030 only.

Conclusion: The current study shows that (Truxima) is just as safe and effective as its original product,
(MabThera). Therefore, Truxima is a more affordable and safer alternative that potentially increases rituximab
accessibility to patients.
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Introduction
Glomerulonephritis (GN) involves inflammation in the
glomeruli of the kidneys due to immune system
dysregulation. Immune complexes and inflammatory
cells cause damage to the glomerular structures,
compromising their filtration function. This can lead to
protein and red blood cell leakage into the urine. Genetic
factors, infections, and systemic diseases can contribute
to glomerulonephritis. GN is a significant cause of
kidney failure worldwide, contributing to both acute and
chronic kidney disease. If untreated, it can result in
progressive  kidney damage. Proper diagnosis,
management of underlying causes, and targeted
therapies are crucial for treating glomerulonephritis [1].

Rituximab, a monoclonal antibody directed against and
targeting CD20, is an antigen produced at most stages of
B cell development that is thought to function as a
calcium channel and contribute to B cell maturation and
activation leading to depletion of B cells [2]. It is known
to cause multiple side effects, including
hypogammaglobinaemia, infusion reactions, and late-
onset neutropenia, and it can lead to various infections
[3]-

Among the various treatment strategies for GN,
Rituximab has emerged as a cornerstone therapy for
managing autoimmune forms of GN, particularly in
patients with minimal change disease, focal segmental
glomerulosclerosis, membranous nephropathy, lupus
nephritis, and anti-neutrophil cytoplasmic antibody
(ANCA)-associated vasculitis [4,5]. Its function in lupus
nephritis (LN) and C3GN is still unknown, and it has not
yet been demonstrated to play a part in IgA nephropathy
(IgAN) [6,7]. Rituximab has demonstrated efficacy in
inducing remission and reducing relapse rates,
positioning it as a key immunosuppressive agent in GN
treatment [8].

A biosimilar drug is a nearly identical version of an
existing biological drug. The approval process for
biosimilars involves a comprehensive evaluation to
demonstrate that there are no profound differences in
terms of clinical outcomes between both products.
Regulatory authorities require a systematic approach to
assess biosimilars, which may involve varying types of
clinical studies. However, it is typically necessary to
establish statistical equivalence in pharmacokinetics
and efficacy between the biosimilar and reference
product, as well as to demonstrate acceptable levels of
safety and immunogenicity [9,10]. In 2018, the
biosimilar known as Truxima, obtained approval from
both the Agency of European Medicines and the Food
and Drug Administration (FDA) for the treatment of
rheumatoid arthritis, both polyangiitis granulomatosis
and microscopic. Clinical trials have shown the
similarity between reference rituximab (MabThera) and
its Dbiosimilar in terms of pharmacokinetics,

pharmacodynamics, effectiveness, safety, and potential
for causing immune reactions, through randomized,
double-blind, controlled studies [11]. In another
research, they found no difference in the rates of
remission, hospitalization, and relapse due to repeated
infection occurred between patients received rituximab
(MabThera) and biosimilars (Truxima) for maintenance
of remission or induction of associated vasculitis, anti-
neutrophil cytoplasmic antibody (ANCA) Additionally
[12].

Rituximab biosimilars offer a cost-effective alternative
to the original drug. Given the complex nature of GN and
the immunomodulatory role of Rituximab, it is crucial to
thoroughly assess whether these biosimilars perform as
effectively as the original in both efficacy and safety
profiles [13]. As healthcare systems strive to reduce
costs, the development of biosimilars, generic versions
of biological drugs, has gained momentum. The goal of
these biosimilars is to closely resemble their original
equivalents, with no clinically meaningful differences in
terms of safety, purity, or potency. However, despite
regulatory approvals, concerns remain regarding the
efficacy and safety of biosimilars in relation and
comparison to the original biologics, especially in
sensitive therapeutic areas such as GN. Following EMA
guidelines, UK institutions began using Truxima for all
rituximab indications in 2017 [9].

Therefore, our study’s goal is to evaluate both the
efficacy and safety of Truxima in the management of
patients with all types of glomerulonephritis at King
Abdulaziz Medical City in Riyadh. This research article
aims to compare both safety and efficacy of original
Rituximab to its counterparts in the treatment of
patients with glomerulonephritis and evaluate clinical
outcomes, relapse rates, and adverse events between the
two groups, providing critical insight into the
interchangeability and reliability of Rituximab
biosimilars in routine clinical practice.

Methods

Study design

The primary site for this retrospective, non-
interventional, observational study is the Medical City
of King Abdulaziz, National Guard, which is the largest
tertiary hospital in the Middle East, located in the city of
Al- Riyadh, Saudi Arabia. The research was approved by
the International Medical Research Centre of King
Abdullah (KAIMRC) and the King Abdulaziz Medical City
Independent Ethics Committee. This research was
performed between July 1, 2019, and December 2023.
Patients who were diagnosed with glomerulonephritis
disease and received rituximab biosimilar were
identified using electronic health record reports. We
found that 65 patients in the renal center received
Truxima or MabThera for the maintenance or induction
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of GN remission. MabThera was administered to 32 of
these individuals 15 were female and 17 were male. And
33 received Truxima 15 were female and 18 were male.

For the first time, patients were under medical
treatment with rituximab biosimilars (Truxima) and
MabThera. Before starting treatment was considered
week 0 as a baseline. The administration frequency of
rituximab biosimilars (Truxima) and MabThera comply
with all regulations. The patients were followed for 12
months. The following were the inclusion criteria; the
age of the patients should be 18 years or more and
should receive Truxima or original MabThera for the
first time. However, the presence of certain established
diseases such as uncontrolled arterial hypertension,
specific heart disorders or diseases including different
types of angina, heart failure or diseases requiring an
emergency blood transfusion or platelet transfusion,
active neoplasia or with viral hepatitis were considered
the exclusion criteria.

Variables and Outcomes
Based on clinical data confidentiality protection medical
record review was performed. For each patient, a blinded
number (ID) was assigned to take confidentiality into
consideration. Age, gender, height, weight, body mass
index and other variables follow-up were considered
demographic data of concerned recipients (Table 1).
Furthermore, the following data concerning, primary
renal diseases, information about urinary infections,
early or late acute renal rejections, immunosuppressive
treatment data and renal functions at the end of the
follow-up period were recorded.

Laboratory Biochemical Parameters

We have collected biochemical variables like serum
creatinine, serum cholesterol, white blood cells and
haemoglobin from the patient’s medical record either
before starting treatment or at the beginning of the
treatment and every 6 months. The key components are
(demographic data, glomerulonephritis, comorbid
condition data, and the study primary and secondary
outcome data).

Effectiveness, Improvement of kidney functions and
adverse drug reactions

The effectiveness of MabThera and Truxima in causing
and maintaining GN remission, recurrence rates, renal
outcomes, and adverse effects, which were measured by
hospitalization rates for infection and infusion
responses  were recorded. Furthermore, the
improvement of kidney function post-administration of
both drugs and adverse drug reactions related to it were
reported.

Statistical Analysis

After sorting, coding, and entering the data into SPSS
software V. 24 (SPSS Inc., Chicago, IL, USA) for
Windows, the data was then examined. Based on
treatment protocol, the patients were classified
according to whether they were prescribed MabThera®
or Truxima®. The data was condensed into means * SD,
percentages, and frequencies. Comparisons of
proportions were carried out using Chi-square Pearson’s
test. Independent sample t-test was used to determine
the mean differences in the patient’s age, BMI, and
doses received between the Truxima® and MabThera®
The association between the patient’s demographic and
clinical characteristics and improvement in renal
function were determined using Pearson’s correlation. A
P<0.05 was considered significant throughout.

Results
Patients Baseline Characteristic
We found that 65 patients in the renal center were
administered Truxima or MabThera for the induction or
maintenance of GN remission between 2019 and 2023.
Patients receiving Truxima mean age was 43.2+14 while
other patients were 40.4+15.4 years. The distribution of
glomerulonephritis types was as follows: 23.1% of
patients had Focal Segmental Glomerulosclerosis
(FSGS), 4.6% had IgA Nephropathy (IgAN), 10.8% had
Anti-Neutrophil  Cytoplasmic  Antibody (ANCA)
negative vasculitis, 9.2% had Lupus Nephritis (LN),
33.8% had Membranous Nephropathy (MN), 15.4% had
Minimal Change Disease (MCD), and 3.1% had Anti-
Glomerular Basement Membrane (Anti-GBM) disease.
A total of 35 (53.8%) patients were male, out of which
18 (51.4%) received Truxima. Of the 30 (46.2%) female
patients, 15 (50%) received MabThera. There were no
remarkable differences between the patients on Truxima
and MabThera; age (yrs.)£SD, [43.2%14.0 vs 40.4+15.4, (t
= 0.752, P = .455)], BMI (kg/m%)#SD, [29.9%8.8 vs
34.7+12.3, (t= -1.831, P =.072)], and the dose received
(mg) +SD, [910.6%£179.3 vs 844.5+179.5, (t = 1.486, P =
.142)]. MN was the most frequent type of
glomerulonephritis (GN) presented by 22 (33.8%)
patients. The majority, 14 (21.5%) of the patients
presented with two (2) comorbidities (Table 1).

Comparative Effectiveness of Truxima Versus MabThera
There were no significant differences in the patients’
complete renal recovery at 6 months between the
Truxima, 7 (16.3), and MabThera, 5 (11.6), P = .692.
Although the majority, 13 (40.6%) of patients in the
MabThera group had no remission at 12 months, there
were no statistical differences in the patients' renal
remission at 12 months between the two drugs, P=.121.
On the other hand, the majority, 9 (45.0%), P =.927, of
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patients in the Truxima group had no relapse at 12
months. However, there were no statistically
pronounced differences in the patients’ time to relapse
between the two drugs (Table 2).

Comparative of Safety between Truxima Vs MabThera
There were 3 (4.6%), incidences of respiratory AEs
(shortness of breath (SOB), cough, or sore throat); and
back pain, haematuria, or dysuria in patients taking
MabThera. However, no profound safety differences
were noticed between both drugs regarding severe
infection requiring hospitalization, P =.783, and other
AEs (skin, respiratory, edema, back pain), P =.826 (Table
3).

Correlation between Complete renal recovery and
number of co-morbidities

Pearson correlation showed a significant negative
association between the patients' complete renal
recovery at 6 months and the number of comorbidities,
(r =-0.330, P =.031). Thus, implying that the more the
number of comorbidities the less the patients achieve
complete renal recovery at 6 months. There was a
profound positive correlation between the dose of the
rituximab received and time to relapse, (r = 0.724, P
<0.001). Implying that the higher the dose received, the
longer it takes for the GN to relapse. The older the
patient, the more the number of comorbidities, (r =
0.485, P =.000) (Table 4).

Immunosuppressive Therapy

Prednisolone monotherapy was the most concomitant
immunosuppressive therapy received by the patients in
both the Truxima®, (23.08%) and MabThera® groups
(21.54%). However, there was no notable distinction in
the proportions of concomitant immunosuppressive
drugs received by the patients in the Truxima® and
MabThera® groups, P =.642 (Figure 1).

Effect of Truxima or MabThera on WBC count

Table 5 shows the comparison of mean clinical data at
baseline, 6 months and 12 months of the patients in
Truxima® and MabThera® groups. Compared to
Truxima®, the patients who received MabThera® had a
significantly higher WBC count at 6th month, t =-2.303,
P =.030. On the other hand, patients in the MabThera®
group had a 2.2 x 10° /L decrease in WBC count at the
12th month from the baseline.

Variable Drug ived Total y.d
Truxima® MabThera® value
Gendern (%) | Male 18 (54.5) 17 (53.1) 35(53.8) | -
Female 15 (45.5) 15 (46.9) 30(46.2) | -
Age (yrs.) £SD 43.2£14.0 40.4+15.4 0.455
BMI (kg/m?) +SD 29.9+8.8 34.7£12.3 0.072
Dose received 910.6+179.3 | 844.5:179.5 0.142
(mg)
FSGS 7(21.2) 8 (25.0) 15 (23.1)
IgAN 2 (6.1) 1(3.1) 3 (4.6)
PANCA 3(9.1) 4(12.5) 7 (10.8)
Type of GNn [N 2(6.1) 4 (12.5) 6(9.2)
(%) MN 14 (42.4) 8 (25.0) 22 (33.8)
MCD 5(15.2) 5 (15.6) 10 (15.4)
Anti-GBM - 2 (6.3) 2 (3.1)
0 14 (42.4) 14 (43.8) 28 (43.1)
1 6(18.2) 7(21.9) 13 (20.0)
No. of [ 8 (24.2) 6 (18.8) 14 21.5)
comorbidities B 26.1) 4(12.5) 6(9.2)
4 2 (6.1) 1(3.1) 3 (4.6)
5 1(3.0) 1(L.5)

Table 1: Patients’ Demographic and Clinical Characteristics;
Comparison of patient’s characteristics treated with either
rituximab (RTX) or Truxima for both maintenance of remission
and induction of glomerulonephritis.

Truxima® = Rituximab biosimilar, MabThera® = Rituximab
reference product, SD = Standard Deviation, FSGS = Focal
Segmental Glomerulosclerosis, IgAN = IgA Nephropathy, LN =
Lupus Nephritis, pANCA = Anti-Neutrophil Cytoplasmic Antibody,
MN = Membranous Nephropathy

MCD = Minimal Change Disease, Anti-GBM = Anti-Glomerular
Basement Membrane

Effectiveness Measure Drug Received p-value
Truxima® | MabThera®

Complete renal 6 months 7 (16.3) 5(11.6) 0.692
recovery n (%)

No remission 8(19.0) 13 (31.0)
Renal Partial remission | 7 (16.7) 2 (4.8) 0.121
remissionat 12 | Complete 7(16.7) 5(11.9)
months n (%) remission
ESRD n (%) 12 months 2(3.1) 5(7.7) 0.214

3 months 2(10.0) 1(5.0)

Relapse
Time to relapse | 6 months 1(5.0) - 0.927
n (%) Relapse

12 months 2(10.0) 1(5.0)

Relapse

12 months 9 (45.0) 4(20.0)

No Relapse

Table 2: Comparative Effectiveness of Truxima® Vs MabThera®;
Comparison between effectiveness based on complete renal
recovery at 6 months, remission at 12 months and time of relapse
at 3,6, and 12 months in patients who received either MabThera
or Truxima for maintenance of remission or induction of
glomerulonephritis. ESRD = End-Stage Renal Disease.

Safety M e Drug Received
Different Types of infections Truxima® | MabThera® | 7 value
Severe infection required
hospitalization n (%) 6@.2) 5.7 0.783
Skin (generalized
erythematous and 2(3.2) 2(3.2)
Other AEs n | itchy rash)
(%) Respiratory (SOB,
cough or sore 1(1.5) 3(4.6)
throat) 0.826
Oedemfi .in lower 1(1.5) 1(1.5)
extremities
Back pain,
haematuria or 2(3.1) 3(4.6)
dysuria
No AEs 27 (41.5) | 23(35.4) -

Table 3: Comparative safety of Truxima and MabThera based on
adverse effects were assessed by severe infection required
hospitalization. AEs = Adverse Events, SOB = Shortness of Breath
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Statistical Age of the Number of Dose in mg Severe infection Complete Improvement of Time
Indicator patient comorbidities required renal kidney function to
Variables hospitalization recovery at at 12 months relapse
6 months
Age of the patient Corr. Coef. 1 - - - - - -
P-value - - - - - -
Number of Corr. Coef. 0.485" 1 - - - - -
comorbidities P-value 0.000 - - - - -
Dose in mg Corr. Coef. -0.010 0.120 1 - - - -
P-value 0.935 0.341 - - - -
Severe infection Corr. Coef. -0.102 -0.100 0.082 1 - - -
required P-value 0.419 0.427 0.517 - -
hospitalization
Complete renal Corr. Coef. -0.189 -0.330° 0.213 0.199 1 - -
recovery at 6 months P-value 0.224 0.031 0.169 0.200 - -
Improvement of Corr. Coef. -0.238 -0.375° 0.225 0.202 0.893" 1 -
kidney function at 12 P-value 0.130 0.014 0.151 0.199 .000 -
months
Time to relapse Corr. Coef. -0.059 -0.286 0.724™ 0.480° 0.155 0.307 1
P-value 0.806 0.222 0.000 0.032 0.513 0.187

Table 4: Correlation between both drugs used based on age of the patients, number of comorbidities, dose of both drugs, severe infections,
complete renal recovery at 6-month, improvement of kidney function at 12 month and the time to relapse.
Corr. Coef. = Correlation Coefficient.

** Significance at the 0.01 level (2-tailed)
*Significant at the 0.05 level (2-tailed)

Different Baseline 6% Month 12 Month
Haematological Truxima® | Mabthera® P-value Truxima® Mabthera® P-value Truxima® Mabthera® P-value
parameters

Mean Hb (g/dl) 12.8%2.63 12.9+2.87 0.939 13.7%2.00 13.2%2.83 0.298 13.3%2.60 13.2 £3.02 0.918
Mean WBC (x 11.3%6.13 10.9+4.69 0.791 8.3¥4.41 12.4+4.65 0.030 9.3%£3.22 8.7 £3.38 0.732
10°/L)

Mean SCr 107.1 134.5%129.92 0.289 103.9%£55.13 128.0£90.03 0.228 119.2484.92 177.5¢72.14 0.349
(umol/L) *+68.78

Mean Total 7.0+2.38 6.2%5.6 0.355 5.6%1.70 6.0£2.50 0.642 6.2%£1.51 5.8+1.83 0.633
Cholesterol

(mmol/L)

Table 5: Comparison of mean clinical data at baseline, 6 months and 12 months of the patients in Truxima® and Mabthera® groups
Truxima®, Mabthera®, BSL = Baseline, Hb = Haemoglobin, WBC = White Blood Cell Counts, SCr = Serum Creatinine.

Truxima

Concomitant immunosupressive therapy

mHone
msteroid (Prednisolone, Methylprednisolone)
BTacrolimus+Sterod

BIMF+Steroid

CMMF +Steroid+Hydraxyehloroquing
BAzathicprines Steroid

mTacralimus

mTacrolimus+MMF

MabThera
Drug received by the patient

concomitant immunosuppressive therapy received by patients in the
labThera® groups.

Discussion

One of the efficient therapy options in the management
of rheumatoid arthritis and other autoimmune diseases
is Rituximab. To reduce the healthcare systems financial
burden cost for treating such autoimmune diseases
which globally proliferate significantly, new biosimilar

Advancements in Life Sciences | www.als-journal.com | May 2025 | Volume 12 | Issue 2

products availability may open a new window to down
the high cost-related charge for management and
improvement of patient therapies.

So, it is crucial to examine how laboratory and clinical
indicators react to reference and biosimilar medications.
Based on clinical data such as serum creatinine and
cholesterol, the current study shows a similarity
between MabThera and Truxima in several terms as
relapse, remission, and hospitalization with infection.

Our results support earlier findings mentioned that
rituximab-treated vasculitis patients without any effect
on the induction of remission, relapse, or all-cause
mortality [14,15], depending on a comparison of the
laboratory parameters. In other disciplines, a
comparative performance of MabThera and Truxima was
conducted in Rheumatoid arthritis which indicated
pharmacodynamics, immunogenicity, and safety
profiles similarity between MabThera and Truxima in
phase III clinical trial study [16]. Furthermore, in other
autoimmune diseases, in patients with multiple
sclerosis [17], and immune thrombocytopenic purpura
[18], there were no significant differences in the clinical
outcomes between the originator and the biosimilar,
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adding to also infusion reactions and infective
complications. Furthermore, several drugs directed
against CD20 second generation were in clinical trial
development. McAdoo et al. reported that a fully
humanized monoclonal antibody ofatumumab, directed
against CD20, showed therapeutic benefit in eight
patients with AAV as a small case series [19].

Our study found no statistically significant differences
in clinical efficacy between the Truxima and MabThera
groups. While there were slight numerical variations in
outcomes, these were not statistically significant,
including the rates of complete renal recovery at 6
months (P =.692) , overall renal remission at 12 months
(P=.121), and time to relapse (P=.927). Similarly, the
incidence of end-stage renal disease was not
significantly different between the two cohorts (P =
.214). These findings align with the study's overall
conclusion that Truxima and MabThera have
comparable efficacy and safety in this patient
population. These variations may be partially explained
by the different lengths of time the drugs have been in
clinical use. In our present study, the mean clinical data
of serum creatinine at baseline, 6 months and 12 months
of the patients in Truxima® and MabThera® groups
showed no significant difference while the white blood
cell count was significantly higher in the MabThera
group compared to the Truxima group at 6 months.

It has been reported significant budget savings in
European healthcare systems when using biological
biosimilars instead of Rituximab [20]. In 2017, a budget
analysis showed that using Truxima in the first year in
the European Union would save €90.04 million, allowing
a high percentage of patients with access to rituximab
[21].

In this study, we offered a comparison of the biosimilar
and the reference rituximab in the age of biosimilar
treatment. In GN patients, we have shown no differences
between the two formulations in terms of laboratory
markers or clinical results. Treatment costs for
autoimmune illnesses are steadily increasing, which
puts a strain on global healthcare budgets. This dilemma
can be resolved using biosimilars, which lower the costs
of therapy and enhance patient access to the therapy of
rituximab.
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