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Abstract 
Background: The study aimed to judge the safety 
and possible side effects of rituximab (RTX) drug in 
patients with multiple sclerosis (MS). 
Methods: This retrospective observational study was 
performed on 91 patients with MS who had been 
treated with RTX between 2016 and 2019. Each 
patient was visited and examined a minimum of 
once. The side effects of the drug and therefore the 
drug-related reactions to the injection were asked via 
phone calls, which were recorded separately as mild, 
moderate, and severe modes with the necessity for 
hospitalization. 
Results: A total of 91 patients were enrolled within 
the study: 80 patients with relapsing-remitting MS 
(RRMS), 6 patients with secondary progressive MS 
(SPMS), and 5 patients with primary progressive MS 
(PPMS). The mean age of the patients was 32.18 ± 
8.71 years (18 to 60 years). The injection-related side 
effects occurred in 30.8% of the injections, most of 
which were mild and one of the mild complications 
was urinary tract infection (UTI). Two cases of 

complications with moderate severity were recorded. 
Conclusion: The observations from this study 
demonstrated that RTX did not cause serious 
complications in patients with MS. 

Introduction 
Multiple sclerosis (MS) is an immune-mediated 
inflammatory disease causing demyelination and 
progressive neuronal degeneration within the 
central nervous system (CNS).1 Clinically, there 
are various types of MS. The most usual is the 
relapsing-remitting (RR) form identified by the 
occurrence of acute symptoms or relapses of 
neurological deficits followed by complete or 
incomplete healing or remission. After a different 
number of years, most patients evolve a 
secondary progressive (SP) course identified by a 
progression of the neurological disability 
associated or not with overlying relapses. Another 
less common types include the primary  
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progressive (PP) form, in which there is slow 
progression of neurological disability and 
symptoms without relapses.2 The disease includes 
a prevalence of less than 1 per 100000 in 
equatorial areas, 6 to 14 per 100000 within the 
southern United States (US) and southern Europe, 
and 30 to 80 per 100000 in Canada, northern 
Europe, and the northern US.3 MS has a serious 
influence on the quality of life for most patients. 
MS symptoms can limit an individual’s physical 
activity and income-earning ability. The main 
target of treatment in MS is to prevent the  
long-term gathering of irreversible disability. 
Nowadays, all first-line therapy agents aim to 
reduce disease.4 The traditional view of MS 
pathophysiology has held that inflammation is 
mainly mediated by CD4+ type 1 helper T cells.5 B 
cells were ignored in MS pathogenesis for 
decades, and the disease was always considered 
as a T cell-mediated disorder. Recent evidence 
reveals that there is an antigen-driven B cell 
response in the CNS of patients with MS, and 
memory B cell/plasma cells are detectable in MS 
lesions.6 Rituximab (RTX) is commonly used  
off-label in neuro-inflammatory diseases like MS.7 
RTX, a chimeric mouse-human immunoglobulin 
G1 (IgG1) antibody, was developed in 1994 as a 
new therapeutic agent in human lymphoma 
therapy.8 The Fab domain of RTX binds to the 
CD20 antigen on B lymphocytes and the Fc 
domain enrolls immune effector cells that result in 
B cell death. RTX reduces B cell by antibody-
dependent cell-mediated cytotoxicity (ADCC), 
complement-dependent cytotoxicity (CDC), and 
inducing apoptosis through cross-linking of 
membrane CD20.9 RTX may be used either in 
progressive MS, where treatment options are 
restricted, or in RRMS, when patients do not 
respond to the frequently available and approved 
treatment options.7 Over recent years, a good 
number of studies have been published in order 
to address the effect of RTX on patients with 
MS.7,10-14 Numerous studies have been conducted 
on new treatments for MS targeting B cells and 
CD20 that have shown the efficacy of B cell 
depletion treatments compared to placebo.5,6,8,9,15 
RTX performs better than other commonly-used 
disease-modifying drugs (DMDs) in patients with 
newly-diagnosed RRMS.16 Furthermore, RTX is a 
very good choice for cases where natalizumab 
administration cannot be continued for any 
reason.17 In addition, this medication may be 
effective in patients with PPMS aged under 51 and 

with enhancing lesions on magnetic resonance 
imaging (MRI).18 Given the high prevalence of MS 
in Iran,19,20 especially central regions (around 15.94 
per 100000 populations in Tehran), more efficient 
treatments are highly needed.21 

Materials and Methods 
This study was a retrospective observational 
study, which was conducted on 91 patients with 
MS who had been treated with RTX in the 
neurology ward of Golestan Hospital, Ahvaz, 
Iran, between 2016 and 2019. The patients whose 
disease had been confirmed by the MS Society of 
Khuzestan Province were included in the study. 
The treatment regimen of patients, depending on 
the type of disease, was delivered to them in the 
form of injecting two 500-mg doses with a two-
week interval, which was then repeated every  
6 months or injecting two 1000-mg doses with a 
two-week interval repeated every 6 months. In 
the hospital neurology ward, to prevent known 
drug reactions, a combination of 1 g oral 
acetaminophen, 150 mg oral ranitidine, 10 mg 
chlorpheniramine by intravenous (IV) injection, 
and 100 to 250 mg methylprednisolone succinate 
by IV infusion were administrated usually for all 
patients before injecting the main drug. All 
patients underwent cardiac monitoring during the 
drug administration. Prior to drug administration, 
the complete blood count (CBC), electrolyte tests, 
liver and kidney function tests, and viral tests, as 
well as the evaluation of latent tuberculosis (TB) 
[purified protein derivative (PPD)] were 
requested for all patients. The basic demographic 
information of patients was extracted by phone 
calls and from patients’ records. In this study, the 
underlying variables were age, gender, ethnicity, 
duration of disease before starting the treatment 
with RTX, duration of treatment with RTX, type 
of disease, and previous treatment. Each patient 
was visited and examined at least once. Questions 
about the side effects of the drug and the drug 
reactions associated with the injection were asked 
several times over phone calls. The side effects 
extracted were divided as mild, moderate, and 
severe degrees with the need for hospital 
admission and recorded by type. The patients 
who went to another center other than Golestan 
Hospital to receive subsequent doses of RTX were 
excluded from the study. 

The sample size was determined by the census 
method. By this method, all patients with a 
diagnosis of one of the MS types, RRMS, SPMS, 
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and PPMS who had the indication of being treated 
with RTX and had referred to Golestan Hospital of 
Ahvaz for the injection of the drug between 2016 
and 2019 were included in the study. 

To determine the prevalence of the research 
variables, the descriptive statistics methods, 
including frequency and percentage of frequency 
were used for qualitative variables and the mean 
and standard deviation (SD) were employed for 
quantitative variables. To evaluate the correlation 
between the research variables, after normalizing 
the data using the Kolmogorov-Smirnov test  
(K-S test), the parametric or nonparametric tests 
(independent t-test, chi-square test, Mann-Whitney 
U test, etc.) were applied. All analyses were 
performed using the SPSS software (version 22, 
IBM Corporation, Armonk, NY). 

Results 
A total of 91 patients were included in the study 
with a mean age of 32.18 ± 8.71 years (18 to  
60 years). Of this, 72 patients (79.1%) were women 
and 19 patients (20.9%) were men. Of all,  
80 patients (87.9%) had RRMS, 6 (6.6%) had 
SPMS, and 5 (5.5%) had PPMS. The patients were 
treated with 500 or 1000 mg RTX every 6 months 
that the annual total dose was considered as a 
variable for the patients. In total, 64 patients 
(70.3%) were treated with an annual 1000 mg of 
RTX, 16 patients (17.6%) were treated with 2000 
mg of RTX annually, 8 patients (8.8%) received 
1500 mg of RTX annually, and 3 patients (3.3%) 
were treated with 500 mg of RTX annually. 

The duration from the time of diagnosing MS 
until the start of treatment with RTX was 
recorded as a variable. In total, for 34 patients 
(37.4%), more than five years had passed since 
their diagnosis; this time was less than one year 
for 31 patients (34.1%) and between one to five 
years in the case of 26 patients (28.6%) when they 
started the treatment with RTX. 

Out of the 91 patients enrolled, the duration of 
being treated with RTX was as follows: 39 patients 
(42.9%): Between one and two years, 31 patients 
(34.1%): Less than one year, and 21 patients 
(23.1%): More than two years. 

The last drug used to treat the studied patients 
before starting using RTX was as follows: 37 
patients (40.7%): Interferon, 5 patients (5.5%): 
Fingolimod, 2 patients (2.2%): Dimethyl fumarate, 
2 patients (2.2%): Glatiramer acetate, 2 patients 
(2.2%): Natalizumab, and 2 patients (2.2%): 
Teriflunomide. In 41 patients (45.1%), the first 

drug used in treating patients was RTX (Table 1). 
 
Table 1. Patient’s baseline characteristics 
Clinical variables n (%)
Disease duration 
at RTX start 

Less than one year 31 (34.1)
One to five years 26 (28.6) 

More than five years 34 (37.4)
Follow-up time 
since RTX start 

Less than one year 31 (34.1)
One to two years 39 (42.9)

More than two years 21 (23.1)
MS type RRMS 80 (87.9)

SPMS 6 (6.6)
PPMS 5 (5.5)

Last DMD before 
RTX 

Interferon 37 (40.7)
Dimethyl fumarate 2 (2.2)
Glatiramer acetate 2 (2.2)

Natalizumab 2 (2.2)
Teriflunomide 2 (2.2)

Fingolimod 5 (5.5)
Treatment-naive 41 (45.1)

RTX dose 
infusion (mg) 

500 3 (3.3)
1000 64 (70.3) 
1500 8 (8.8)
2000 16 (17.6)

RTX: Rituximab; MS: Multiple sclerosis; DMD: Disease-
modifying drug; RRMS: Relapsing-remitting multiple 
sclerosis; SPMS: Secondary progressive multiple sclerosis; 
PPMS: Primary progressive multiple sclerosis 
 

Adverse effects: The adverse reactions 
associated with drug injection were seen in 28 
(30.8%) patients, most of which were mild. Two 
cases of moderate reaction were recorded, 
including one case of chills during the first 
injection and one case of generalized urticaria 
during the second injection. 

The other side effects were as follows: 6 cases 
(6.6%) of dyspnea, 6 cases (6.6%) of palpitations, 6 
cases (6.6%) of itchy ear and throat, 4 cases (4.4%) 
of itchy skin and urticaria (one case of which was 
moderate), 3 cases (3.3%) of mild headache, one 
case (1.1%) of fever during infusion, and one case 
(1.1%) of urinary tract infection (UTI) (Table 2). 
 
Table 1. Drug-related adverse reactions 

Adverse reactions n (%)
Headache 3 (3.3)
Chills 1 (1.1)
Dyspnea 6 (6.6)
Skin disorders 4 (4.4)
Fever 1 (1.1)
Palpitation 6 (6.6)
Itchy ear and throat 6 (6.6)
UTI 1 (1.1)
Total 28 (30.8)

UTI: Urinary tract infection 
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Discussion 
In general, the utilization of RTX in MS treatment 
has no long history. Although the drug is not 
approved, its use within the treatment of MS is 
increasing.22 This study was performed to 
evaluate the complications and safety of RTX on 
patients with MS. 

To this end, 91 patients with MS, including 72 
women and 19 men with a mean age of 32.18 years 
treated with RTX, were studied. These individuals 
had different treatment regimens and different 
treatment indications. Most of our patients  
(80 patients) were patients with the RRMS type. 

The injection-related adverse effects were seen in 
30.8% of our patients, which were often mild and 
included shortness of breath, palpitations, ear and 
throat itching, itching and redness of the skin, and 
fever. One case of severe skin reaction was recorded 
as generalized urticaria in the second injection 
which was in a patient with RRMS. Apart from one 
case of mild UTI, no infections were seen within the 
patients. In similar studies, most patients reported 
adverse effects, including headache, chills, 
hypertension (HTN), shortness of breath, itching, 

rash, headache, and sore throat, especially in the 
first injection, most of which were mild to moderate. 
The infections included nasopharyngitis, bronchitis, 
upper respiratory tract infection (URTI), and UTI 
that none of them were severe.1,10-14 All these studies 
were similar to our study. 

Conclusion 
This observational study showed that treatment 
with RTX was not related to serious complications 
in patients with MS. 
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