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the study country was not restricted. A total 
of 30 studies were included, with the majority 
reporting real-world persistence data that appear 
to be similar to or better than in the pivotal clin-
ical trials, with only 1 study reporting higher 
discontinuation rates due to adverse events 
compared with the clinical trials. Other studies 
identified reported that the risk of discontinu-
ation was higher for other disease-modifying 
therapies (DMTs) compared with ocrelizumab, 
and adherence was also higher for ocrelizumab 
versus other DMTs. These findings have clini-
cal relevance, as other studies have reported 
improved clinical outcomes and lower care costs 
for patients that are persistent or adherent to 
other DMTs.

Keywords: Ocrelizumab; Persistence; Primary 
progressive multiple sclerosis; Real-world; 
Relapsing remitting multiple sclerosis

Key Summary Points 

•In clinical trials, the percentage of patients 
discontinuing treatment with ocrelizumab 
due to adverse events was low; however, 
real-world populations are often more diverse 
than clinical trials.

ABSTRACT

In clinical trials, the percentage of patients dis-
continuing treatment with ocrelizumab due to 
adverse events was low. However, real-world 
populations are often more diverse than ran-
domized controlled trials (RCTs), therefore it 
is important to assess discontinuation rates in 
real-world studies. This systematic literature 
review (SLR) was conducted to identify real-
world discontinuation and persistence data for 
ocrelizumab in studies of patients with relapsing 
remitting multiple sclerosis (RRMS) and primary 
progressive multiple sclerosis (PPMS). Searches 
were conducted in MEDLINE and Embase to 
identify relevant real-world studies that met pre-
determined Population, Intervention, Compari-
son, Outcomes, and Study (PICOS) criteria. Only 
articles published in English were included, but 

Supplementary Information The online version 
contains supplementary material available at 
https:// doi. org/ 10. 1007/ s40120- 024- 00667-w.

J. L. Petrie · D. Fountain 
Putnam, Portland House, New Bridge Street West, 
Newcastle Upon Tyne NE1 8AP, UK

C. A. Smith (*) · G. Machnicki 
F. Hoffmann-La Roche Ltd, Grenzacherstrasse, Basel, 
Switzerland
e-mail: charlie.smith@roche.com

http://crossmark.crossref.org/dialog/?doi=10.1007/s40120-024-00667-w&domain=pdf
https://doi.org/10.1007/s40120-024-00667-w


1598 Neurol Ther (2024) 13:1597–1605

•Therefore, a systematic literature review 
(SLR) was conducted to identify discontinua-
tion and persistence data for ocrelizumab in 
real-world studies of patients with relapsing 
remitting multiple sclerosis (RRMS) and pri-
mary progressive multiple sclerosis (PPMS).

•The majority of identified studies reported 
real-world persistence data that appear to be 
similar to or better than in the pivotal clini-
cal trials, with only 1 study reporting higher 
discontinuation rates due to adverse events 
compared with the clinical trials.

•These findings have clinical relevance, as 
improved clinical outcomes and lower care 
costs are associated with better persistence or 
adherence in studies assessing other disease-
modifying therapies (DMTs).

INTRODUCTION

Multiple sclerosis (MS) is an autoimmune neuro-
degenerative disease that was estimated to affect 
2.9 million people globally in 2023 [1]. Ocre-
lizumab is a humanized monoclonal antibody 
that selectively depletes CD20 + B-cells and has 
been approved for the treatment of relapsing 
remitting multiple sclerosis (RRMS) and primary 
progressive MS (PPMS), based on demonstrated 
safety and efficacy in Phase III clinical trials 
(OPERA I and II and ORATORIO)[2, 3]. Across 
these clinical trials, the percentage of patients 
discontinuing treatment with ocrelizumab due 
to adverse events was also low (3.2–4.1%) [2, 3].

Real-world populations are often more diverse 
than those included in randomized controlled 
trials (RCTs) [4], and assessment of real-world 
evidence is therefore important to gain a deeper 
understanding of the impact of ocrelizumab. 
Real-world studies suggest that the effectiveness 
of ocrelizumab in clinical practice is consistent 
with the results reported in the pivotal clinical 
trials [5], although, to date, no study has sys-
tematically collated real-world data on ocreli-
zumab persistence. Persistence and adherence 
to therapy is associated with better clinical out-
comes in MS [6, 7], highlighting the importance 

of assessing persistence with therapies in clini-
cal practice. Therefore, this systematic literature 
review (SLR) was conducted to identify real-
world studies reporting on ocrelizumab persis-
tence in patients with RRMS and PPMS.

METHODS

This study is based on previously conducted 
studies and does not contain any new studies 
with human participants or animals performed 
by any of the authors. The methods used to con-
duct this SLR have been previously published 
by Montalban et al. [5]. Appendix A in the elec-
tronic supplementary material shows the search 
strategy used in MEDLINE and Embase databases 
to find relevant real-world studies reporting data 
pertaining to persistence, discontinuation, and/
or adherence to ocrelizumab in patients with 
RRMS or PPMS. Only studies published in Eng-
lish were identified for inclusion, but the study 
country was not restricted. The search was con-
ducted on 7 October 2022, and both full peer-
reviewed articles and conference abstracts were 
identified for inclusion. Where possible, identi-
fied studies were assessed for the reporting of 
data from the same study population.

Covidence software (www. covid ence. org) was 
used for study screening. Two reviewers (GJ and 
DS) screened each study independently against 
the Population, Intervention, Comparison, Out-
comes, and Study (PICOS) criteria [8] shown in 
Appendix B in the electronic supplementary 
material. A further reviewer (JLP) assessed stud-
ies where consensus was not reached by review-
ers 1 and 2.

RESULTS

Identified Studies

Overall, 30 studies were identified that met the 
PICOS criteria (Fig. 1) [4, 9–37], 14 (47.4%) of 
which were full text articles. Included stud-
ies were identified across various countries 
and regions, including Europe (n  =  15), the 
US (n = 8), the Middle East (n = 2), and South 

http://www.covidence.org
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Fig. 1  Preferred reporting items for systematic reviews and meta-analyses (PRISMA) diagram
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America (n = 1) (Table S1 in the electronic sup-
plementary material provides a detailed over-
view of study characteristics). Table S2 in the 
electronic supplementary material provides an 
overview of study baseline characteristics; 13 of 
the included studies did not categorize patients 
by MS type (RRMS, PPMS, or secondary progres-
sive MS (SPMS)).

Ocrelizumab Discontinuation and 
Persistence

All identified studies evaluated the number 
or proportion of patients who discontinued 
ocrelizumab treatment over varying treatment 
periods, ranging from 6 to 34 months, where 
reported (see Table  S3 in the electronic sup-
plementary material). The majority of studies 
(n = 24, 80.0%) reported discontinuation rates 
of 10% or lower. Seven studies, with total sample 
sizes ranging from 18 to 439 and follow-up times 
ranging from 6 to 18 months, reported discon-
tinuation rates of 0% [12, 21, 24, 27, 31, 33, 36]. 
Discontinuation rates of greater than 20% were 
reported by 3 studies [25, 32, 34];however, in 1 
of these studies, the majority of discontinuing 
patients did so due to insurance issues or being 
lost to follow-up [34]. In the other 2 studies, 
infections/adverse effects and MS progression 
were the most common reasons for discontinu-
ation [25, 32].

Two studies performed survival analysis to 
assess ocrelizumab persistence at 12 and/or 
24 months [4, 12], including 1 study reporting 
results from the CONFIDENCE study, a large 
real-world cohort of more than 2000 MS patients 
in Germany [4]. Persistence with ocrelizumab 
treatment was high in both studies: 12-month 
persistence ranged from 96.0% (n = 1702 RRMS 
patients and 398 PPMS patients) to 98.4% 
(n = 82 PPMS patients) and 24-month persis-
tence rates ranged from 91.2% (n = 82 PPMS 
patients) to 92.0% (n = 1702 RRMS patients and 
398 PPMS patients) [4, 12].

Reasons for Discontinuation

Of the 30 studies reporting discontinuation 
rates, 18 provided reasons for discontinuation 

(see Table S3 in the electronic supplementary 
material). The discontinuation reasons most fre-
quently reported by the included studies were 
adverse effects (11 studies), lack of efficacy/clini-
cal progression (8 studies), and pregnancy/fam-
ily planning (6 studies). Four studies evaluated 
time to discontinuation [14, 18, 28, 32], with 3 
providing a median time that ranged from 0.6 
to 1.8 years (see Table S3 in the electronic sup-
plementary material).

Comparative Studies

Only 1 study conducted statistical analysis to 
compare discontinuation rates between patients 
treated with ocrelizumab and another therapy; 
no statistically significant difference was found 
when comparing the percentage of patients 
treated with ocrelizumab and rituximab who 
stopped treatment within the first year (15% 
and 10%, respectively, p = 0.11) [19]. Signifi-
cantly more patients treated with ocrelizumab 
discontinued treatment due to adverse events 
(9.3% vs. 2.6%, p < 0.01), although sample sizes 
of patients discontinuing due to adverse events 
were very small (n = 15 and n = 8 for ocrelizumab 
and rituximab, respectively) [19]. Only 2.5% and 
1.6% of patients treated with ocrelizumab and 
rituximab, respectively, discontinued due to 
lack of efficacy, a difference that was not sta-
tistically significant [19]. However, assumptions 
on possible differences between ocrelizumab 
and rituximab identified in this study should 
be inferred carefully, as the cohort receiving 
rituximab consisted of patients in Sweden with 
RRMS and SPMS, whereas the cohort receiving 
ocrelizumab consisted of patients in the US with 
RRMS only (due to ocrelizumab not currently 
being approved for SPMS in the US). Patterns 
of discontinuation may be different between 
RRMS and SPMS, and the study highlighted that 
there may be differences in the classification of 
secondary progressive between the 2 countries. 
Additionally, there were differences between the 
percentages of patients receiving ocrelizumab 
and rituximab who were treatment-naïve and 
who had switched from natalizumab [19].

Three studies presented discontinuation data 
for ocrelizumab and other therapies without 
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conducting statistical analyses or stating rea-
sons for discontinuation [11, 21, 36]. Discon-
tinuation rates varied between studies: 1 study 
reported no discontinuations amongst patients 
treated with ocrelizumab, rituximab, or clad-
ribine for 18, 17, and 16 months, respectively 
[36]; another study reported fewer discontinu-
ations in patients treated with ocrelizumab (0 
patients) versus fingolimod (8 patients), dime-
thyl fumarate (18 patients), and teriflunomide 
(5 patients) [21]; whereas the third study found 
a numerically higher discontinuation rate in 
ocrelizumab-treated patients (10.2%) versus 
patients treated with fingolimod (0.7%), dime-
thyl fumarate (5.8%), and natalizumab (6.8%) 
[11]. However, in this study, a greater propor-
tion of patients treated with ocrelizumab were 
in the “New” treatment group. This consisted of 
patients starting therapy less than 6 months ago, 
although the precise average treatment duration 
was not stated. The average number of prior dis-
ease-modifying therapies (DMTs) received was 
also higher in the ocrelizumab group [11]. These 
characteristics may account for the numerically 
higher discontinuation rate in patients receiving 
ocrelizumab.

DISCUSSION

Although numerous real-world studies to date 
have reported discontinuation data for ocreli-
zumab, no study, to our knowledge, has system-
atically collated and evaluated these data. This 
SLR identified relevant data on real-world dis-
continuation of ocrelizumab across 30 studies 
in patients with RRMS and PPMS.

The pivotal phase 3 clinical trials supporting 
the use of ocrelizumab in patients with RRMS 
(OPERA I/II) and PPMS (ORATORIO) reported 
discontinuation due to adverse events in 3.2%, 
3.8%, and 4.1% of patients in the ocrelizumab 
treatment arms, respectively, at the end of the 
controlled periods (96 weeks for OPERA I/II and 
median duration of 2.9 years in the ORATORIO 
trial) [2, 3]. In the vast majority of real-world 
studies included in this SLR, the proportion of 
patients discontinuing ocrelizumab treatment 
was similar to or lower than in the clinical trials 

(Fig. 2). Only 1 study reported higher discon-
tinuation rates due to adverse events compared 
with the clinical trials [19]; mean disease dura-
tion in this study was higher than in the OPERA 
I and II clinical trials (12.5 years vs. 6.7 years), 
as was the mean age of the patients (49.8 vs. 
37.1 and 37.2, respectively), which may be fac-
tors in the seemingly high discontinuation rate. 
The study by Weber et al. reported numerically 
higher discontinuation rates in patients aged 
55 years or older compared to the overall cohort 
(7.0% vs. 4.7%), which provides some support 
for older age being a factor [4]. The variabil-
ity in discontinuation rates in these studies is 
somewhat to be expected, given the inherent 
heterogeneity of populations across different 
real-world studies.

Only 1 study performing comparative statisti-
cal analysis of ocrelizumab with another DMT 
was identified, which found no overall differ-
ence in discontinuation rates between ocreli-
zumab and rituximab, but a significantly higher 
treatment discontinuation rate due to adverse 
events in patients treated with ocrelizumab 
[19]. However, sample sizes of patients discon-
tinuing due to adverse events in this study were 
very small (n = 15 and n = 8 for ocrelizumab 
and rituximab, respectively) and there was vari-
ability in the study cohorts, with the rituximab 
cohort consisting of patients with RRMS and 
SPMS, and the ocrelizumab cohort consisting of 
patients with RRMS only [19]. Three additional 
studies were identified that reported compara-
tive analysis of ocrelizumab discontinuation 
and adherence with other therapies, but these 
studies did not specify the MS patient popula-
tion and therefore did not meet the inclusion 
criteria of this SLR [38–40]. Nevertheless, 1 of 
these studies found that the risk of discontinu-
ation was higher for other DMTs versus ocreli-
zumab, across all types of administration (oral, 
injectable, and infusion). Adherence (defined as 
proportion of days covered) was also higher for 
ocrelizumab versus low/medium efficacy DMTs 
[39]. The other 2 identified studies determined 
that discontinuation rates were lower and adher-
ence was higher for ocrelizumab-treated patients 
compared with patients receiving injectable, 
oral, and other intravenous (IV) therapies [38, 
40]. In the study by Engmann et  al., which 
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analyzed a total of 4587 patients receiving either 
ocrelizumab, injectable DMT, oral DMT, or other 
IV DMT, patients receiving ocrelizumab had the 
lowest discontinuation rate at 12 months com-
pared to patients receiving other IV, oral, or 
injectable therapies [38]. Patients receiving ocre-
lizumab also had the highest mean proportion 
of days covered compared to patients receiv-
ing other therapies. Discontinuation rates for 
patients undergoing continuous treatment for 
18 months were also lower in the ocrelizumab 
cohort compared with the other treatment 
groups [38]. Studies have reported better clinical 

outcomes and lower care costs in patients that 
are persistent and adherent to other DMTs [6, 7], 
therefore, further long-term comparative studies 
assessing these outcomes in ocrelizumab-treated 
patients could provide important insights into 
factors influencing clinical outcomes.

This SLR has several limitations, namely the 
disparate nature of study designs and popula-
tions in the included studies, the inclusion of 
conference abstracts, some of which lacked 
detailed descriptions of study results and data 
interpretation, and the limited number of stud-
ies comparing ocrelizumab with other DMTs 

Fig. 2  Patients discontinuing due to adverse events: clini-
cal trials versus real-world studies. 95% binomial confi-
dence intervals were calculated for the proportion of 
patients discontinuing due to adverse events, and the rule 
of three was used in the case of zero counts. Note that the 

rule of three is a very good approximation when n  >  30, 
and is a good approximation, although slightly less accu-
rate, when n < 30. AE adverse event, DMT disease-modi-
fying therapy, PPMS primary progressive multiple sclerosis, 
RRMS relapsing remitting multiple sclerosis
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(three additional comparative studies were 
identified but not included in the main analysis 
due to lack of information on the included MS 
patient populations). Due to the lack of detail 
in some included studies, it is possible that data 
from the same patient populations may have 
been reported in more than 1 included study. 
Despite these limitations, it is clear that the dis-
continuation rate seen with ocrelizumab in real-
world studies is consistently low.

CONCLUSION

This SLR has found that current data pertaining 
to real-world discontinuation rates for ocreli-
zumab are lower or similar to discontinuation 
rates in the pivotal clinical trials. Analyses of 
patients who received ocrelizumab in clinical 
trials suggest that long-term discontinuation 
rates remain low (3.2% over a period of up to 
7 years) [41]. However, it will be important to 
continue to assess persistence, discontinuation, 
and adherence to ocrelizumab in longer term 
real-world studies.
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