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Abstract
Background: Real-world evidence regarding effectiveness and safety of ocrelizumab for 

treatment of multiple sclerosis (MS) are limited. We aimed to evaluate the effectiveness and safety 

of ocrelizumab treatment for MS in a real-world setting.

Methods: We conducted a nationwide population-based cohort study where we analyzed clinical 

and MRI data of MS patients enrolled prospectively in the Danish Multiple Sclerosis Registry 

(DMSR) who initiated ocrelizumab treatment between January 2018 and November 2020.

Results: A total of 1104 patients (85.7% relapsing-remitting MS [RRMS], 8.8% secondary 

progressive MS [SPMS], 5.5% primary progressive MS [PPMS]) were included, with a median 

follow-up period of 1.3 years. At baseline, the mean age was 41.4 years in the RRMS group, 44.5 

years in the PPMS group and 50.3 years in the SPMS group. Median Expanded Disability Status 

Scale (EDSS) score was 2.5, 3.5 and 5.5, respectively. Most RRMS and SPMS patients had 

received previous disease-modifying therapies (87.5% and 91.8%, respectively), whereas PPMS 

patients were mostly treatment naïve (78.7%). After ocrelizumab initiation, 9.3% of the patients 

experienced a relapse and 8.7% a 24-week confirmed disability worsening. Conversely, 16.7% 

showed a 24-week confirmed disability improvement. After ~1 year of treatment, most patients 

(94.5%) were free of MRI activity. Ocrelizumab was generally well tolerated, as side effects were 

only reported for 10% of patients and mostly consisting of infusion-related reactions and 

infections. 

Conclusions: We show that most MS patients treated with ocrelizumab are clinically stabilized 

and with an adverse event profile consistent with the experience from the pivotal clinical trials.

Introduction
Ocrelizumab is a humanized anti-CD20 B-cell-depleting antibody that was approved by the 

European Medicines Agency (EMA) in 2018 for the treatment of relapsing forms of multiple 

sclerosis (MS)—relapsing-remitting (RRMS) and secondary progressive (SPMS) with clinical or 

imaging evidence of disease activity—and primary progressive MS (PPMS) following the 

favorable results of phase II and III randomized clinical trials (RCT).1–3 The phase III OPERA I A
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and II trials, conducted in patients with relapsing forms of MS, compared the efficacy of 

ocrelizumab with interferon β-1a and showed that ocrelizumab reduced both the annualized 

relapse rate (ARR, by 46% in OPERA I and 47% in OPERA II) and the number of gadolinium-

enhancing lesions on magnetic resonance imaging (MRI) scans (by 94% in OPERA I and 95% in 

OPERA II).2 In the phase III ORATORIO trial, conducted in patients with PPMS, ocrelizumab 

significantly reduced the risk of 12-week and 24-week confirmed disability progression compared 

with placebo.3

Although RCT results provide important information about efficacy and safety of new disease-

modifying therapies (DMT), they need confirmation from real-world studies of unselected 

populations in order to prove generalizability.4 However, to date, only few studies have evaluated 

the effectiveness and safety profile of ocrelizumab in clinical settings.5–9 

In this respect, the Danish Multiple Sclerosis Registry (DMSR) represents an important source to 

answer scientific questions regarding real-life use of ocrelizumab since it has near-complete 

nationwide coverage of demographic, clinical and paraclinical information on MS patients 

receiving DMT.10

Here, we use data from the DMSR to describe demographic and clinical characteristics of MS 

patients initiating ocrelizumab since January 2018, and to evaluate effectiveness and safety profile 

of ocrelizumab.

Methods
Data source

In Denmark, diagnostic and clinical management of patients with MS is exclusively carried out at 

13 MS clinics in public hospitals, these being the only units authorized to prescribe and dispense 

DMT. The DMSR, established in 1956, continuously collects online data on a range of pre- and 

on-treatment parameters from all patients receiving DMT.10 It is mandatory for treating 

neurologists to enter MS cases into the DMSR as a condition for patients being eligible to receive 

DMT. This data collection forms part of the routine medical follow-up of patients. The Expanded 

Disability Status Scale (EDSS) score is recorded at treatment initiation and at regular visits 

thereafter. Discontinuation, treatment switches, and relapses are recorded with their corresponding 

dates. Adverse events (AEs), along with their corresponding dates, are reported by the clinicians 

during regular clinical visits as ICD-10 codes.

Study populationA
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In this nationwide observational cohort study with prospectively enrolled cases, we retrieved data 

from the DMSR for all MS patients aged 18 years or more who initiated ocrelizumab between the 

8th of January 2018 and the 1st of November 2020 (date of data extraction). Based on phenotype at 

the time of ocrelizumab initiation, we allocated each patient into one of the three MS phenotypes 

(RRMS, SPMS, PPMS). Patients were followed until the occurrence of one of the following 

events: death, emigration, treatment discontinuation, date of data extraction.

Clinical and MRI outcomes

We calculated confirmed disability worsening (CDW) as an increase in EDSS score of 1.5 points 

for patients with a baseline EDSS score of 0, or 1 point for patients with a baseline EDSS score 

between 1 and 5.5, or 0.5 points for patients with a baseline EDSS above 5.5, confirmed after 24 

weeks.

We calculated confirmed disability improvement (CDI) as a decrease in the EDSS score of 1 point 

for patients with a baseline EDSS score between 1 and 5.5, or 0.5 points for patients with a 

baseline EDSS above 5.5, confirmed after 24 weeks.

We estimated annualized relapse rates (ARRs) for the following periods: the year prior to 

ocrelizumab initiation; the entire ocrelizumab treatment period; the first 6 months of treatment; 

and between 6 months and the end of follow-up.

We defined MRI activity as new or enlarging T2 and/or gadolinium-enhancing T1 lesions 

occurring between MRIs recorded in the DMSR and defined the following time points in relation 

to ocrelizumab initiation: i) baseline MRI (the latest scan performed within six months prior to 

ocrelizumab initiation; ii) re-baseline MRI (first scan after ocrelizumab initiation); and iii) first 

MRI after the re-baseline scan. For each time point, we calculated the proportion of patients with 

MRI activity.

Standard Protocol Approvals, Registrations, and Patient Consents

Patient consent is not required for register studies without intervention. The Capital Region of 

Denmark granted permission (reference number P-2019-734).

Data Availability

Data and code will be shared upon request by any qualified investigator under approval from the 

Capital Region of Denmark.

Statistical analyses

All statistical analyses were performed in SAS version 9.4 (SAS Institute Inc.). We used a 

threshold of 0.05 for statistical significance.A
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Categorical data are reported as frequency and proportion. Continuous data are showed as mean ± 

standard deviation (SD) and/or median and interquartile range (IQR). Frequency and proportion of 

missing data are provided for each variable.

Time to first 24-week CDW and first 24-week CDI were investigated using the Kaplan-Meier 

method. Time to 24-week CDW and CDI analyses included only patients with an available 

baseline EDSS score and at least two EDSS scores during follow-up separated by a minimum of 6 

months. Furthermore, patients with a baseline EDSS score of zero were excluded from the 24-

week CDI analysis. Differences in baseline characteristics between patients experiencing 24-week 

CDW and those who remained stable were tested with chi-squared tests for categorical variables 

and Student test for continuous variables.

Point and 95% confidence interval estimates of ARRs were obtained by fitting negative binomial 

regression models to account for overdispersion. To account for differences in exposure times, the 

natural logarithm of the exposure period was included as an offset term in all models. 

We calculated the proportion of patients displaying radiological disease activity at each MRI scan 

considered and estimated 95% confidence intervals using the Clopper-Pearson method.

Results
Baseline demographic and clinical characteristics of the study cohort

A total of 1104 patients initiated ocrelizumab during the study period. The baseline demographics 

and clinical characteristics of the cohort are showed in Table 1. In brief, 85.7% of the patients 

were RRMS (65.3% females), 5.5% were PPMS (37.7% females) and 8.8% were SPMS (55.7% 

females). The median follow-up was 1.3 years for RRMS patients, 1.4 years for PPMS patients 

and 1.2 years for SPMS patients. The mean age at ocrelizumab initiation was 41.4 years for the 

RRMS group, 44.5 years for PPMS and 50.3 years for SPMS. The mean disease duration was 10.8 

years for RRMS patients, 6.6 years for PPMS and 18.1 years for SPMS. Patients with SPMS had a 

higher EDSS score at ocrelizumab initiation (median 5.5, IQR 4 – 6.5) compared to the other two 

groups (RRMS: median 2.5, IQR 2 – 3.5; PPMS: median 3.5, IQR 2.5 – 5.5). About half of the 

RRMS patients (n=457, 48.3%) and 30.9% of the SPMS patients (n=30) experienced at least one 

relapse in the year prior to ocrelizumab initiation.

Eighty-four percent of all patients had received another DMT prior to ocrelizumab (87.5% of 

RRMS and 91.8% of SPMS). In contrast, the majority of PPMS patients were treatment-naïve 

(n=48, 78.7%). About half of the previously treated patients (n=475, 51.1%) discontinued their 

last DMT due to disease activity or progression, whereas 17.5% discontinued due to adverse A
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events and 12.4% due to JC virus positivity and consequent risk of progressive multifocal 

leukoencephalopathy (PML).

Effectiveness

Figure 1 gives an overview of the Kaplan Meyer analyses of 24-week CDW and CDI during 

ocrelizumab treatment. Overall, the risk of 24-week CDW and the chance of 24-week CDI 

increased in the first year and stabilized after 12-18 months of treatment. Although the confidence 

intervals were broad due to limited follow-up period, we note that the 24-week CDW risk was 

only marginally higher in SPMS (~10%) compared to RRMS (~8%) whereas it tended to be higher 

(~20%) in PPMS. We also note similar rates of CDI in RRMS (~18%) and SPMS (~17%) whereas 

the chance of CDI tended to be lower in PPMS (~10%).

Relapses

We recorded 118 relapses in 102 patients (9.3% of the total cohort) during ocrelizumab treatment. 

The median time to the first relapse was 4.2 months (IQR 1.8 – 9.3). The mean ARR for the entire 

cohort decreased from 0.58 (95% CI 0.53 – 0.62) in the year prior to ocrelizumab initiation to 0.09 

(95% CI 0.07 – 0.11) after treatment initiation (Figure 2). We observed similar decreases in the 

mean ARR before and after ocrelizumab initiation for both the RRMS and SPMS group (RRMS: 

0.63 vs 0.09; SPMS: 0.36 vs 0.08). Overall, the mean ARR was higher during the first 6 months of 

ocrelizumab treatment (0.14, 95% CI 0.11 – 0.18) than in the remaining follow-up period (0.06, 

95% CI 0.04 – 0.07). This pattern was clear in the RRMS group (0.16, 95% CI 0.12 – 0.20 vs 

0.05, 95% CI 0.04 – 0.08), whereas there was no difference for the SPMS group (0.08, 95% CI 

0.03 – 0.23 vs 0.08, 95% CI 0.04 – 0.18).

MRI

We observed a reduction of radiological disease activity after ocrelizumab initiation (Figure 3). 

Among 836 patients with a baseline MRI, 302 (36.1%, 95% CI 32.9 – 39.5) showed activity. After 

ocrelizumab initiation, among the 808 patients with a re-baseline scan, 154 patients displayed MRI 

activity (19.1%, 95% CI 16.4 – 21.9, median time between treatment initiation and re-baseline 

scan of ~4 months). Of these 808 patients, 363 had an MRI scan performed after re-baseline 

(median time from re-baseline scan of ~8 months) and only 20 patients showed activity (5.5%, 

95% CI 3.4 – 8.4). 

Discontinuation and safety of ocrelizumab

By the end of the study period, 51 patients (4.6%) had discontinued ocrelizumab (median time to 

discontinuation of 0.6 years, IQR 0.3 – 1.0). Among these, 23 terminated the treatment due to A
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adverse events, ten patients because of pregnancy plans, six because of progression or disease 

activity, six because of lack of compliance with the treatment, three patients because of death and 

other three patients due to unspecified reasons. Twenty of these 51 patients switched to another 

DMT prior to the end of the study period.

A total of 154 adverse events (AEs) were reported in 110 patients (10% of the total cohort). 

Overall, less than three events were reported as serious. 

Fifty AEs were infections. Upper respiratory tract infections were the most common (23 AEs 

reported) and included six cases of pneumonia and seven of pharyngitis/nasopharyngitis. Ten 

cases each of herpes virus and urinary infections were registered, as well as seven other various 

infections. During the follow-up period 18 patients also reported infection with COVID-19, and 

three were hospitalized.

Seventy-six AEs were infusion-related reactions (IRRs). The majority consisted of mild to 

moderate systemic reactions such as urticarial skin reactions. Eight cases of headache and 14 cases 

of malaise and fatigue following infusions were also noted. Vertigo, paraesthesia and gastro-

intestinal reactions were less common.

Other AEs were muscle and joint pain (five cases) and alopecia (six cases). Other types of AEs 

were reported less than three times.

Discussion
In this study, we describe the complete Danish MS population initiating ocrelizumab between 

January 2018 and November 2020. To our knowledge, this is the largest and longest followed real-

world cohort of patients treated with ocrelizumab (N=1104, median duration of follow-up of 16 

months, IQR 9.5 – 20.4).

Compared with the ocrelizumab phase 3 trials OPERA I and II, our RRMS cohort at the time of 

ocrelizumab initiation was older (37 vs. 41 years), had a longer disease duration (6.7 vs. 10.8 

years) and patients were less frequently treatment naïve (74% vs 12.5%).2 The mean number of 

relapses in the year prior to ocrelizumab initiation was remarkably lower than in the OPERA trials 

(mean ± SD, 0.6 ± 0.8 vs. 1.3 ± 0.6).2 This may be explained by the older age, longer disease 

duration, lower proportion of treatment naïve patients in our cohort and by the requirement of 

relapse activity prior to screening as key eligibility criterium in the OPERA trials.2,11 However, 

despite these differences, analyses on the pooled OPERA I and II data showed that the treatment 

effect of ocrelizumab on clinical and MRI parameters was maintained across most of the 

subgroups.12 The demographic and clinical characteristics of the Danish PPMS population were A
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comparable with the ORATORIO phase 3 trial.3 Finally, our SPMS cohort was the oldest group 

(mean age of 50 years), with a mean disease duration of 18 years. Thirty-one percent had relapses 

in the year prior to ocrelizumab initiation, and 42% in the two years prior, indicating a group of 

SPMS patients with high disease activity.

The clinical effectiveness and safety data in our cohort are generally in line with those reported in 

the pivotal phase 3 clinical trials and in the few real-world studies conducted so far.2,3,5–9 By the 

end of the study period, 7.6% of the RRMS patients included in the analysis experienced a 24-

week CDW (median follow-up duration of ~72 weeks), which is similar to the result of the pooled 

96 weeks OPERA trials (6.9%).2 Ellwardt et al. reported that only 5% of 105 RRMS patients from 

three tertiary centers in Germany experienced a 12-week confirmed progression by the end of the 

follow-up period (median of ~7 months).7 Likewise, only 3.3% of 60 RRMS patients experienced 

progression in a study conducted on MS patients from nine public hospitals in south eastern Spain 

(median follow-up of 10 months), and none of the 49 patients included in another smaller study 

from Spain.5,6 Conversely, we found that 17.6% of our RRMS patients experienced an 

improvement of disability confirmed after 24 weeks. This result is in line with the percentage of 

patients with disability improvement confirmed at 12 weeks reported in the pooled analysis of 

OPERA trials (20.7%) and in the two real-world studies from Spain (20% and 18%, 

respectively).2,5,6 

The effectiveness of ocrelizumab on disability outcomes was also observed in our SPMS group, as 

of the 48 patients included in the 24-week CDW and CDI analyses only 5 (10.4%) experienced a 

worsening whereas 7 (14.6%) experienced an improvement. To our knowledge, this is the first 

observation of a significant fraction of SPMS patients experiencing sustained improvement on 

ocrelizumab despite a high age and a long disease duration. However, given the small sample size 

of our SPMS group, there is a need to validate this result in larger cohorts.

Although the results from our and other real-world studies are consistent with beneficial effect of 

ocrelizumab on disability outcomes in RRMS and SPMS patients, at least on the short term, we 

recognize that CDI events can sometimes represents improvements following a relapse prior to the 

onset of the follow-up period. We note that 17 out of 62 RRMS patients (27.4%) and 3 out of 7 

SPMS patients (42.9%) who experienced CDI relapsed within 30 days from their baseline EDSS 

evaluation. Whether these CDI events represent “true” improvements or rather a return to the basal 

level of disability after a relapse requires a longer follow-up period.A
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The 24-week CDW rate among our 30 PPMS patients eligible for CDW analysis was 20.5% (95% 

CI 4.4 – 33.9) compared with 29.6% in the ORATORIO trial.3 Interestingly, three patients (10%) 

experienced an improvement of disability. The PPMS group was the only one that showed higher 

rates of progression than improvement of disability, and other real-world studies corroborate these 

findings. For instance, a large Spanish real-world study with 19 months of median follow-up 

showed a 12-week CDW rate of 37.5% among 48 PPMS patients (~4.5% points higher than the 

12-week CDW rate in the ORATORIO trial), whereas only four patients showed disability 

improvement (8.3%).5 Likewise, in another Spanish PPMS cohort of 21 patients and in a German 

group of 31 patients, the rates of 12-week CDW were 5% and 6.4%, respectively (no patients 

experienced improvement of disability in both studies).6,7 Taken together, our and other real-world 

studies suggest only a modest benefit of ocrelizumab on EDSS outcome in PPMS, although the 

limited follow-up time in all these studies must be considered. Differences in age, follow-up and 

criterion for confirmed changes in EDSS across studies (i.e. 12- vs. 24-week) may explain the 

difference in progression rates. The reduction in physiotherapy in the PPMS Spanish population 

due to the COVID-19 pandemic was invoked by the authors as a possible explanation of their 

relatively poor results. This may also apply to our population. More generally, the pathological 

substrate of progression might also explain the relatively poor efficacy of B-cell depletion in 

PPMS. Whereas relapses associate with CNS-influx of lymphocytes and myelin-phagocytic 

leucocytes from the circulation13,14, progression involves diffuse and possibly CNS-

compartmentalized inflammation in the white matter and meninges and slow expansion of pre-

existing lesions.15–17 Inflammation and plaque expansion behind a relatively intact blood-brain-

barrier might be inaccessible for intravenously administered large molecules such as 

ocrelizumab.18 In addition, lack of complement and effector cells in the cerebrospinal fluid may 

preclude an intrathecal effect of ocrelizumab, even if the drug was to cross the blood-brain-

barrier.19

The baseline characteristics including sex, age, disease duration, EDSS score and relapses 1-year 

prior ocrelizumab initiation were not different between patients who experienced 24-week CDW 

during follow-up and those who were stable for all the three MS phenotypes (Supplementary 

Table 1).

We found a marked reduction in the ARRs post-ocrelizumab initiation in both RRMS (0.58 vs. 

0.09) and SPMS patients (0.36 vs. 0.08). Furthermore, relapse rates in RRMS patients decreased 

with time on ocrelizumab (0.14 in the first six months of treatment vs 0.06 after six months), in A
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line with the results of the OPERA trials and other real-world studies (0.14 during ~7 months of 

follow-up in the German study and 0.09 during 10 months of follow-up in the Spanish cohort).2,5,7 

It is noteworthy, however, that our lower ARR estimates could be due to a broader selection of 

patients (i.e. also including older patients with lower relapse and MRI activity) and a regression to 

the mean effect.20

We also found a markedly decreasing risk of MRI activity over time during ocrelizumab 

treatment, in line with the results of the OPERA trials2 and two real-world studies from Spain.5,6 

Our data suggest that ocrelizumab reduces MRI activity not only in younger patients with well-

defined relapse frequencies at baseline (OPERA I and II) but also in a less strictly selected patient 

population. As observed in phase 3 trials and other real-world studies, mild infections and mild-to-

moderate IRRs were the most common AEs reported during ocrelizumab treatment. The 

percentage of patients reporting IRRs (N=56, 5.1% of the whole cohort) was remarkably lower 

than the percentage reported in the RCTs (ORATORIO: 39.9%, OPERA: 34.3%) and in other 

observational cohorts (ranging between 9% and 43%). This is likely due to an under-reporting of 

mild IRRs to the DMSR, although our pre-medication protocol might also contribute. The 

percentage of patients reporting minor infections (N=43, 3.9% of the whole cohort) was more in 

line with the results reported by previous studies, although lower (range 5% - 13%). We observed 

a low rate of treatment discontinuation with ocrelizumab (N=51, 4.6% of the whole cohort), and 

the rate of discontinuation due to adverse events was 2.1%, in line with RCTs trials (OPERA I: 

3.2%; ORATORIO: 4.1%). Due to the limited follow-up time, our study does not allow conclusive 

remarks regarding the long-term safety of ocrelizumab. Long-standing B-cell depletion may lead 

to serious infectious AEs over time, as it was showed in a real-world study from Sweden that 

evaluated the effectiveness of rituximab, another anti-CD20 B cell-depleting antibody.21 Long-

term data on the safety of ocrelizumab in the treatment of MS is warranted, and a number of post-

marketing safety programs are underway.22,23 Finally, we observed six cases of alopecia, a side 

effect not reported in the OPERA studies. As another recent study reported five patients 

developing alopecia following ocrelizumab initiation24, further research into this aspect is 

warranted.  

The main limitation in our study is that, despite the near completeness of the DMSR, under-

reporting of EDSS scores, relapses, MRI activity and mild-to-moderate AEs might have occurred 

due to postponement of some infusions, clinical visits and MRI scans during the COVID-19 

pandemic. Furthermore, due to the recent introduction of ocrelizumab, the follow-up period of our A
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cohort was relatively short, which limited subgroup analyses for treatment outcomes. Finally, the 

DMSR does not yet collect laboratory results systematically and therefore we were unable to test 

for association between hypogammaglobulinemia and occurrence of infections.25

Nonetheless, our study provides highly generalizable class IV evidence about the short-term 

effectiveness and safety of ocrelizumab, given the nation-wide nature of our MS cohort. 

We provide strong real-world evidence that ocrelizumab reduces MRI activity over time, and our 

data indicate a potential for the use of B-cell-depletion in older and more stable RRMS patients 

and in the progressive forms of MS. We show for the first time a benefit of ocrelizumab on EDSS 

outcome and relapses in SPMS, and we confirm that the benefit is more modest in PPMS. In 

conclusion, our data confirm that most patients are stabilized after starting ocrelizumab and show 

a favorable safety profile.
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Table and Figure legend
Table 1. Baseline demographics and clinical characteristics in our cohort of MS patients initiating 

ocrelizumab.

Figure 1. Kaplan-Meier cumulative incidence curves of (A) 24-week confirmed disability 

worsening and (B) 24-week confirmed disability improvement. Curves are showed separately for 

the whole cohort (=ALL) and for the three MS phenotypes. Six-month cumulative incidence 

values and 95% CIs are reported within each plot. Number at risk and cumulative number of 

events at each time-point are reported below the plot.

Figure 2. Annualized relapse rates (ARRs) and 95% CI calculated for four time periods: 1-year 

prior to ocrelizumab initiation (light blue), over the whole ocrelizumab treatment period (dark 

blue), during the first six month of ocrelizumab treatment (light green) and from six months since 

ocrelizumab initiation until the end of follow-up (dark green). ARRs are showed for the whole 

cohort (=ALL) and for relapsing-remitting (=RRMS) and secondary progressive (=SPMS) 

patients.

Figure 3. Percentage of patients displaying radiological disease activity at the baseline MRI scan 

(light blue), at the re-baseline scan (dark blue) and at the first scan after re-baseline (light green). 

Percentages and 95% CI are showed on top of each bar. Total number of patients per scan is 

reported below each bar. Median and IQR values, in months, of the time i) between ocrelizumab 

initiation and re-baseline MRI, ii) between ocrelizumab initiation and the first MRI after re-

baseline, and iii) between baseline and re-baseline scan are reported below each respective double-

arrowed line. 
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 All (n = 1104)
 

RRMS (n = 946) PPMS (n = 61) SPMS (n = 97) 

     

Sex     

Male 409 (37.0%) 328 (34.7%) 38 (62.3%) 43 (44.3%) 

Female 695 (63.0%) 618 (65.3%) 23 (37.7%) 54 (55.7%) 

Age at ocrelizumab initiation 

(years) 

    

Mean ± SD 42.4 ± 10.1 41.4 ± 10.2 44.5 ± 6.9 50.3 ± 7.8 

Disease duration (years)     

Mean ± SD 11.2 ± 8.4 10.8 ± 8.2 6.6 ± 3.7 18.1 ± 8.3 

Time since MS diagnosis 

(years) 

    

Mean ± SD 8.3 ± 7.2 8.0 ± 6.9 2.8 ± 2.9 14.5 ± 8.0 

EDSS at ocrelizumab 

initiation 
a 

    

missing 27 (2.4%) 19 (2.0%) 7 (11.5%) < 3* 

Mean ± SD 3.1 ± 1.8 2.9 ± 1.7 4.0 ± 1.6 5.2 ± 1.5 

Median (IQR) 3 (2 – 4) 2.5 (2 – 3.5) 3.5 (2.5 – 5.5) 5.5 (4 – 6.5) 

Follow-up duration (years)     

Mean ± SD 1.2 ± 0.6 1.2 ± 0.6 1.3 ± 0.5 1.2 ± 0.6 

Median (IQR) 1.3 (0.8 – 1.7) 1.3 (0.8 – 1.7) 1.4 (0.8 – 1.5) 1.2 (0.9 – 1.6) 

N visits during follow-up     

Median (IQR) 2 (1 – 3) 2 (1 – 3) 2 (1 – 3) 2 (1 – 3) 

Relapses in 1 year prior to 

ocrelizumab initiation 

    

Mean ± SD 0.6 ± 0.7 0.6 ± 0.8 0.1 ± 0.2 0.4 ± 0.6 

by number of relapses     

0 613 (55.5%) 489 (51.7%) 57 (93.4%) 67 (69.1%) 

1 366 (33.2%) 336 (35.5%) 4 (6.6%) 26 (26.8%) 

>1 125 (11.3%) 121 (12.8%) - 4 (4.1%) 

Relapses in 2 years prior to 

ocrelizumab initiation 

    

Mean ± SD 0.9 ± 1.0 1.0 ± 1.0 0.1 ± 0.4 0.6 ± 0.9 

by number of relapses     

0 486 (44.0%) 374 (39.5%) 56 (91.8%) 56 (57.7%) 

1 360 (32.6%) 327 (34.6%) < 3* 29 (29.9%) 

>1 258 (23.4%) 245 (25.9%) < 3* 12 (12.4%) 

Baseline MRI 
b
     

N (%) 836 (75.7%) 720 (76.1%) 32 (52.4%) 84 (86.6%) A
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 All (n = 1104)
 

RRMS (n = 946) PPMS (n = 61) SPMS (n = 97) 

Activity at baseline MRI 
c 

    

N (%) 302 (36.1%) 272 (37.8%) 7 (21.9%) 23 (27.4%) 

Previous DMTs exposure     

Naïve 174 (15.8%) 118 (12.5%) 48 (78.7%) 8 (8.2%) 

Previously treated 930 (84.2%) 828 (87.5%) 13 (21.3%) 89 (91.8%) 

Last DMT prior to 

ocrelizumab 

    

Fingolimod 237 (25.5) 204 (24.6%) - 33 (37.1%) 

Natalizumab 218 (23.4%) 196 (23.7%) < 3* 21 (23.6%) 

Teriflunomide 195 (21.0%) 181 (21.9%) 3 (23.1%) 11 (12.4%) 

Dimethyl-fumarate 104 (11.2%) 93 (11.2%) < 3* 9 (10.1%) 

Interferon-β 50 (5.4%) 42 (5.1%) < 3* 7 (7.9%) 

Glatiramer acetate 44 (4.7%) 42 (5.1%) - < 3* 

Rituximab 25 (2.7%) 21 (2.5%) < 3* < 3* 

Ofatumumab 22 (2.4%) 20 (2.4%) < 3* - 

Alemtuzumab 17 (1.8%) 15 (1.8%) - < 3* 

Mitoxantrone 3 (0.3%) < 3* - < 3* 

Cladribine < 3* < 3* - - 

Hemopoietic stem cell 

transplantation 

< 3* < 3* - - 

Other 12 (1.3%) 10 (1.2%) < 3* - 

Reason for discontinuation of 

previous DMT 

    

Progression/Disease activity 475 (51.1%) 429 (51.8%) 4 (30.8%) 42 (47.2%) 

Adverse events 163 (17.5%) 142 (17.1%) - 21 (23.6%) 

JC virus  115 (12.4%) 107 (12.9%) - 8 (9.0%) 

Antibodies  25 (2.7%) 23 (2.8%) < 3* < 3* 

Practical issues  20 (2.2%) 17 (2.1%) < 3* < 3* 

Pregnancy/planning pregnancy 14 (1.5%) 14 (1.7%) - - 

Lack of patient compliance 4 (0.4%) 4 (0.5%) - - 

Treatment series terminated < 3* < 3* - - 

Contra-indication < 3* < 3* - - 

Other reasons  107 (11.5%) 85 (10.2%) 6 (46.2%) 16 (18.0%) 

Missing 4 (0.4%) 4 (0.5%) - - 

 

a
 Latest EDSS score in the previous 2 years. 

b
 Latest brain MRI performed within 6 months prior to ocrelizumab initiation. 

c
 Activity defined as presence of new T2 and/or T1 gadolinium-enhancing lesions. A

cc
ep

te
d 

A
rt

ic
le



 

This article is protected by copyright. All rights reserved 

 All (n = 1104)
 

RRMS (n = 946) PPMS (n = 61) SPMS (n = 97) 

*
 Anonymized to comply with General Data Protection Regulation (GDPR). 
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