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Introduction

Natalizumab (NTZ) is a highly efficacious treatment alternative 
for multiple sclerosis (MS). A 68% decrease in the annualized 
number of attacks (ARR) is observed with NTZ treatment 
compared to the placebo (1). NTZ is a high-efficiency 
immunomodulatory therapy (IMT). It may be a viable option, 
particularly for patients whose disease activity cannot be 
managed with first-line therapies. In recent years, NTZ has 
been characterized by its safety during pregnancy, in addition 
to its high efficacy. However, despite its effectiveness, NTZ 
cannot be administered for extended periods due to the risk 
of developing progressive multifocal leukoencephalopathy 
(PML), which is caused by the John Cunningham virus (JCV) 

(2,3). Efficacy and safety data for IMTs utilized in MS patients 
are first acquired from clinical trials. The outcomes of extended 
data from clinical trials and real-world results are also present. 
Furthermore, clinicians may be drawn to real-world data. Real-
world data is of the utmost importance to clinicians. Real-world 
studies may be more intriguing than clinical trials, which are 
conducted with a limited number of patients. Clinicians may 
observe implementations that are similar or different from their 
own. In this respect, experiences spanning many years may be 
even more significant. The use of NTZ for an extended period 
may be impeded by the use of immunosuppression prior to 
IMT, the presence of anti-JCV antibodies, and prolonged use of 
IMTs (3,4). NTZ may have fewer real-world data than other MS 
IMTs, and patient data may be scarce for long-term drug use. 
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Abstract

Objective: Natalizumab (NTZ) is an effective immunomodulator therapy (IMT) employed for multiple sclerosis (MS) therapy. This study aimed to 
investigate the efficacy and safety of NTZ treatment in MS patients.

Materials and Methods: Patients with clinically definite MS who received NTZ treatment were included in the study, and their data were derived 
from the iMed database. Patient demographics such as age, sex, and disease duration were assessed. The results pertaining to the annual number 
of attacks, expanded disability status scale (EDSS) results, magnetic resonance data, and no evidence of disease activity-3 (NEDA-3) were obtained.

Results: This study included 153 patients (108 female and 43 male). The patients’ ages ranged from 21.63 to 67.60 years, with a mean age of 44.50 
years. Prior to undergoing NTZ treatment, 54.3% of the patients had received at least two other IMTs. The mean annual number of assaults was 1.19, 
and the number of attacks in the year prior to treatment ranged from 0 to 6. The mean number of attacks in the first year following treatment was 
0.07, 0.13 in the second year, and 0.09 in the third year. The baseline EDSS values of the patients varied between 0 and 5.5, and the mean baseline 
EDSS value was 3.08. During the initial year of treatment, the patient’s mean EDSS value was 2.58, the second year was 2.32, and the third year was 
2.34. Recurrence with increased severity of disease activity or rebound development was observed in 14.6% of the patients whose NTZ treatment 
was terminated for any reason. The NEDA-3 value decreased from 82.8% (n=145) in the first year to 77.3% (n=132) in the second year and 79.0% 
(n=81) in the third year.

Conclusion: Patients received NTZ for three years on average. 14.6% of the patients exhibit a recurrence or rebound of disease activity. Anti-John 
Cunningham virus antibody was detected in 5% of patients during the course of treatment. Approximately 80% of patient achieved NEDA-3 while 
receiving NTZ over the three-year period.
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This study aimed to present the efficacy and safety data of NTZ 
treatment for MS patients at a single center.

Materials and Methods

Patients who were diagnosed with clinically definite MS based 
on the McDonald 2017 criteria and were administered NTZ 
for at least six months were included in the study. The study 
included patients who were currently under treatment, as 
well as those who had previously received NTZ and had their 
treatment terminated for any reason. The study excluded 
patients with incomplete clinical and demographic data, 
those with insufficient follow-up periods, and those with 
comorbidities other than MS that would alter clinical findings. 
The patient data were accessed from the iMed database. 
The entries to the iMed database were made in real time for 
patients who were receiving NTZ treatment. Retrospective 
data entry could not be made in the database. We included 
results of radiological evaluations that were conducted by MS 
specialists with extensive experience in the field, in addition to 
demographic data pertaining to age, sex, disease duration, and 
the number of attacks. Expanded disability status scale (EDSS) 
scoring was performed by neurostatus certified specialists. 
Magnetic resonance imaging (MRI) findings, EDSS values, and 
the ARR were used to evaluate the no evidence of disease 
activity-3 (NEDA-3) results.

Statistical Analysis

Demographic data, including age, sex, and disease duration, are 
presented as the minimum, maximum, and mean ± standard 
deviation. The annual number of attacks, MRI findings, and EDSS 
values are expressed as percentages (%).

Results

This study included 151 patients (108 females and 43 males). 
The female/male value was 2.51. The patients’ ages ranged 
from 21.63 to 67.60 years, with a mean age of 44.50±10.01. A 
family history of MS was present in 17 patients (11.3%), with the 
prevalent family history being the occurrence of MS in a sibling. 
Although all patients were experiencing relapsing remitting MS 
when NTZ treatment was initiated, 14 patients transitioned to 
the secondary progressive form of MS at the end of the study. 
NTZ treatment was discontinued in all these patients. During 
NTZ treatment, disease progression occurred only in six patients, 
while the remaining patients underwent this transformation in 
the post-NTZ period. Demographic data are illustrated in Table 
1. Four patients (2.6%) received NTZ as their initial treatment, 
while all other patients received NTZ after at least one IMT. 
In terms of previous treatments, interferon use was the most 
common. Sixty-five patients (43%) received NTZ as the second 
line IMT, while 54.3% were administered at least two IMTs before 
NTZ treatment. Although the disease duration ranged between 
2.73 and 30.66 years, the mean disease duration was 16.08±6.59 

years. Disease duration at the time of initiation of NTZ treatment 
ranged between 0.27 and 26.68 years, with a mean of 9.93±6.26 
years. The most common reasons for transitioning to NTZ 
treatment were frequent attacks and EDSS progression (30-
42%). The number of attacks in the last year before treatment 
varied between 0 and 6; however, the mean annual number of 
attacks was 1.19. In the first year following treatment, the mean 
number of attacks was 0.07, followed by 0.13 in the second 
year and 0.09 in the third year. The baseline EDSS values of the 
patients ranged between 0 and 5.5, and the mean baseline 
EDSS value was 3.08±1.79. The mean EDSS value during the first 
year of treatment was 2.58, followed by 2.32 in the second year 
and 2.34 in the third year (Figure 1).

NTZ treatment is still being administered to 53 study patients. 
Among patients who discontinued NTZ treatment, the average 
duration of drug use was 2.71 years (2.34) years, with a range of 
0.5 to 11.2 years. The duration of drug use in patients who were 
still on treatment ranged from 0.5 to 10.99 years, with a mean of 
3.53±2.45 years. The duration of drug use for all patients was 0.5-
11.2 years with a mean of 3.11±2.42 years. The most prevalent 
reason for NTZ termination was an increase in EDSS (30.7%). 
The other reasons included planned discontinuation (expiry of 
drug use), JCV positivity, pregnancy planning, side effects, and 

Table 1. Demographic data 

Minimum Maximum Mean ± SD

Age 21.63 67.60 44.50±10.01

Disease duration 
(year) 0.27 26.68 9.93±6.26

Duration of use of 
natalizumab (year) 0.50 11.20 3.11±2.42

Annual number 
of attacks before 
treatment

0.00 6.00 1.19±2.12

Basal EDSS 0.00 5.50 3.08±1.79

SD: Standard deviation, EDSS: Expanded disability status scale 

Figure 1. Impact data

ARR: Annual number of attacks, EDSS: Expanded disability status 
scale
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patient preference to discontinue NTZ. Frequent flare-ups and 
increased MRI activity led to the discontinuation of treatment 
in 8% of patients. Return of high disease activity or rebound 
activity was observed in 14.6% of patients whose treatment 
was terminated for any reason. Only three patients experienced 
severe adverse effects in the form of infusion reactions. These 
side effects occurred in doses 1, 3, and 7. In 5% of the patients 
with negative JCV values at the time of NTZ initiation, a return 
to positive serology was observed during the follow-up period. 
The NEDA-3 data evaluating ARR status, MRI activity, and EDSS 
progression were calculated for each year in the three-year 
period. The NEDA-3 value was 82.8% (n=145) in the first year, 
77.3% (n=132) in the second year, and 79.0% (n=81) in the third 
year (Figure 2).

Discussion

In recent years, the utilization of highly effective IMTs has 
become increasingly prevalent in the clinical setting of MS. 
For nearly two decades, NTZ has been utilized in MS treatment 
and remains one of the most effective treatment options. 
The prominence of highly effective treatment options in MS 
practice has been further bolstered by the increase in their 
availability and prevalence over the past decade. Horizontal 
transitions between platform treatments in stepwise treatment 
applications have decreased recently. When disease activity 
cannot be controlled, switching to the next step in the treatment 
has become more rapid (6). Although it is possible to use highly 
effective treatments at the outset, this approach is prohibited 
by the health authorities in several countries. Therefore, NTZ 
could be employed as first-line treatment for a very limited 
number of patients in our study. Our data reveal that NTZ was 
typically used as a second and mostly as a third choice. Another 
reason for this situation is that our study included data from 
approximately 15 years prior. This is also the reason why the 
average duration of the disease during the NTZ initiation period 
was nearly ten years.

The mean ARR of the patients during the period when NTZ 
was initiated was as high as 1.19 in our study. The fact that 
this number decreased to 0.1s within a three-year period may 
suggest highly effective disease activity control. This effect on 
ARR is higher than the clinical study data for NTZ and more 
consistent with real-world data (1,2,4,7,8). It is observed that 
the mean EDSS value, which was 3.08 at the commencement 
of treatment, decreased to 2.5 or even lower over the course of 
the three-year treatment period.

The most frequent reason for the restricting the use of NTZ 
is JCV serological positivity. Compared to the periods when 
the treatment was first employed, JCV-related treatment 
management is more readily understood today. The risk of 
PML can be determined based on anti-JCV positivity, past 
immunosuppressive use and duration of drug use (9,10). In 
our study, seroconversion developed and positive anti-JCV 
test occurred in 5% of patients during the course of drug use 
(mean 3.11 years). Treatment planning for these patients was 
appropriately modified to include an alternative treatment 
mode. The annual conversion for seronegative patients has 
not been determined in any study published in the literature. 
It is not possible to access this information due to regional 
differences. This study has revealed that JCV seroconversion 
occurs at an annual rate of less than 2%, even if the number of 
patients is limited.

Return of high disease activity or rebound may be observed in 
patients receiving NTZs when treatment is discontinued for any 
reason. These two conditions may be confused with each other. 
In our series, return of elevated disease activity or rebound was 
observed in 14.6% of patients. Although the literature contains 
wide ranges for this percentage in the literature (11-16), the 
sum of incidence of both the conditions in our series was lower 
than the general data in the literature. The primary reason 
for this may be that we established appropriate plans for the 
implementation of an effective alternative treatment following 
NTZ.

Figure 2. NEDA Outcomes

NEDA: No evidence of disease activity, EDSS: Expanded disability status scale, MRI: Magnetic resonance imaging
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In recent years, the most frequently employed definition for 
the efficacy data of IMTs used in MS treatment is NEDA. As the 
number of parameters evaluated increases, the NEDA score 
also increases. NEDA-3 is the most commonly used endpoint 
for evaluating efficacy of MS treatment in clinical practice. 
Patients with no relapse, no increase in EDSS score, and no 
new-active-growing lesion on MRI are patients who meet the 
NEDA-3 criteria. (17,18). We obtained the NEDA-3 value, in 
which relapse, EDSS, and MRI findings were evaluated together 
at rates up to 80% over a three-year period. This rate is higher 
than that mentioned in clinical studies published in literature. It 
is either high or comparable to real-world studies (19-22).

Study Limitations 

Our study presents data from a single center. Therefore, it 
may not adequately reflect heterogeneous and universal 
information. Furthermore, our study, which was designed as 
a retrospective data screening, is less comprehensive than 
prospectively conducted studies. A significant limitation of this 
study was that cognitive functions were not assessed.

Conclusion

NTZ therapy has been used to treat MS patients because of its 
efficacy and safety. Patients received NTZ treatment for three 
years on average. In 14.6% of patients, return of disease activity 
or rebound was noted after the treatment was discontinued. 
Anti-JCV antibody was detected in 5% of patients during the 
course of the treatment. Approximately 80% of patients fulfilled 
NEDA-3 criteria during NTZ treatment over a three-year period. 
It is imperative to conduct comprehensive and multicenter 
studies that analyze real-world data from patients who are 
receiving natalizumab treatment. Future prospective studies 
are required to obtain more detailed results regarding the safety 
of treatment.
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