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ABSTRACT

Objective: This study evaluated work and
activity impairment in patients with multiple
sclerosis (MS) treated with ocrelizumab (OCR)
versus other disease-modifying therapies
(DMTs).
Methods: Data were obtained from the Adelphi
Real World Disease Specific Programme for
Multiple Sclerosis. Patients with relaps-
ing–remitting or secondary progressive MS who
completed surveys in 2018 and 2019 and
received C 6 months of an eligible therapy,
including OCR, injectable therapy, and oral
therapy, were included. Outcomes were assessed
using the patient-reported Work Productivity
and Activity Impairment questionnaire. Doubly
robust estimation, which combined propensity
score weighting and regression modeling, was
used to compare treatments, controlling for
baseline clinical and demographic
characteristics.

Results: This study included 630 patients
(OCR, n = 90; injectable DMT, n = 224; oral
DMT, n = 316) with a mean (standard devia-
tion) age of 42 (11) years. A greater proportion
of OCR-treated patients had an Expanded Dis-
ability Status Scale score of C 3 at treatment
initiation compared with those receiving oral
and injectable DMTs (51 vs. 15% and 15%,
respectively), and a smaller proportion of OCR-
treated patients received treatment for C 1 year
(43 vs. 90% and 92%, respectively). OCR-treated
patients had higher odds of employment [odds
ratio (95% confidence interval) 3.4 (1.5–7.7) vs.
oral DMT, 5.6 (2.6–12.0) vs. injectable DMT],
lower overall work productivity loss [difference
(95% confidence interval) - 10.0% (- 6.1 to
- 15.0%) vs. oral DMT, - 13.0% (- 8.5 to
- 17.0%) vs. injectable DMT] and lower activity
impairment [difference (95% confidence inter-
val) - 11% (- 7.1 to - 16.0%) vs. oral DMT,
- 9.7% (- 5.0 to - 14.0%) vs. injectable DMT].
Conclusion: This real-world evidence suggests
that patients with MS treated with OCR expe-
rience lower work and activity impairment than
patients treated with other DMTs.

PLAIN LANGUAGE SUMMARY

Multiple sclerosis (MS) is the most common
progressive neurological disease in young
adults. It typically starts between the ages of 20
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and 40 years—arguably some of the most pro-
ductive years of an individual’s life—and it has a
large impact on many aspects of everyday life
for the rest of a person’s life. The reduction in
the ability to do routine activities, including
working, results in a large economic burden.
Disease-modifying treatments (DMTs) available
for MS, particularly high-efficacy DMTs, have
been shown to improve work productivity. This
study looked at work and activity impairment
using the Work Productivity and Activity
Impairment Questionnaire in patients with MS
who were treated with ocrelizumab (OCR) or
other DMTs for C 6 months. A total of 630
patients with relapsing–remitting MS (RRMS) or
secondary progressive MS (SPMS) from the
Adelphi Real World Disease Specific Programme
for Multiple Sclerosis were included in the
study, including 90, 316 and 224 patients who
completed C 6 months of treatment with OCR,
oral or injectable therapy. Compared with
patients receiving oral or injectable DMTs,
those receiving OCR had higher odds of
employment [odds ratio (OR) vs. oral DMT 3.4;
OR vs. injectable DMT 5.6], lower overall work
productivity impairment (difference vs. oral
DMT - 10%; difference vs. injectable
DMT - 13%) and lower activity impairment
(difference vs. oral DMT - 11%; difference vs.
injectable DMT - 9.7%). These findings in
patients with RRMS or SPMS being treated in
the real world suggest that OCR may reduce the
impact of MS disease on work productivity more
than other DMTs.

Keywords: Disease-modifying therapies;
Employment; Multiple sclerosis; Ocrelizumab;
Work productivity

Key Summary Points

Although ocrelizumab-treated patients
with multiple sclerosis (MS) were
generally sicker, after adjusting for
baseline characteristics, they were more
likely to be employed and experienced less
impact on work productivity than those
treated with oral (teriflunomide,
fingolimod or dimethyl fumarate) or
injectable (interferon b-1a, interferon b-
1b, glatiramer acetate or peginterferon b-
1a) therapies.

Reductions in work productivity
impairment may also lessen indirect costs
to both patients with MS (through lost
work) and their employers (through
maintaining work productivity levels).

The association of work productivity with
ocrelizumab therapy should be taken into
consideration when choosing therapy for
patients, particularly since the majority of
patients with MS are younger adults of
working age.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide and plain language
summary, to facilitate understanding of the
article. To view digital features for this article go
to https://doi.org/10.6084/m9.figshare.
13182734

INTRODUCTION

Multiple sclerosis (MS) is a chronic, immune-
mediated disease of the central nervous system
affecting an estimated 1 million people in the
USA [1]. Regarded as the most common neu-
rodegenerative disease in young adults [2], MS is
typically diagnosed between the ages of 20 and
40 years and persists for the remainder of life
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[3–5]. The disease trajectory is highly heteroge-
nous, with potential effects on mobility, bal-
ance, vision, cognition/behavior and other
functional domains [6, 7]. All of these symp-
toms may impact the ability to work, leading to
high rates of unemployment and impaired work
productivity among people with MS [8, 9]. For
example, people with MS have cited fatigue and
lower limb disabilities as primary reasons for
stopping employment [9]. Reduced cognitive
processing speed, increased disability and
depression are collectively predictive of
employment status [8]. In addition to unem-
ployment, presenteeism (being present at work
but not fully functioning) is particularly high
among people with MS [10], likely due to
reduced cognitive processing speed, fatigue,
depression and anxiety [11]. The effects of MS
on work productivity may be evident years
before a diagnosis. A large retrospective study
found high levels of absenteeism (sick leave) up
to 15 years prior to diagnosis in people with MS,
which was more pronounced in those with
progressive forms of the disease [12, 13].

The economic burden associated with the
inability to work among people with MS is
substantial for patients, employers and society
in general [14]. One systematic review reported
that annual indirect costs of MS per patient can
range from US$2000 (when including sick
leave, disability and workers’ compensation) to
US$20,000 (when including costs of work time
missed, underemployment and episodes of
unemployment due to disability) [15]. Even
individuals who experience only mild physical
disability from MS have substantial costs asso-
ciated with sick leave, work absenteeism and
premature retirement [16]. Individuals with MS
experience financial strain from reduced
income due to missed work or early retirement.
Employers are burdened by reduced productiv-
ity and workers’ compensation payments, while
the economy suffers from labor force reductions
and bears the costs of paying out disability
benefits [12, 15, 16].

Aside from the economic implications,
decreased work productivity has been associated
with increased comorbidity rates and reduced
quality of life in people with MS [14]. People
with MS who work less are more likely to suffer

from depression, anxiety and sleep issues
[14, 17]. Indeed, one study found that early
retirement due to MS predicted future decreases
in quality of life [18]. Conversely, preservation
of employment status and work productivity
may confer psychological benefit, particularly if
the individuals feel that they are in a supportive
work environment [19, 20]. Employed individ-
uals with MS report higher quality of life and
lower depression compared with unemployed
individuals with MS, suggesting that being
employed may be part of a positive feedback
loop that contributes to overall well-being [21].
Disease-modifying therapies (DMTs) that are
capable of helping patients maintain the ability
to work, therefore, may be particularly desirable
in MS.

The US Food and Drug Administration has
approved numerous DMTs for MS with diverse
mechanisms of action, dosing schedules and
routes of administration, providing a wide
variety of choices for patients and their
healthcare providers [22]. Ocrelizumab (OCR),
an anti-CD20 humanized monoclonal anti-
body, was approved in 2017 and is the first and
only therapy approved to treat both relapsing
MS and primary progressive MS. While the
clinical benefits of OCR therapy have been
demonstrated in pivotal phase III trials [23, 24],
the potential effects on economic outcomes,
such as employment, work productivity and
activity impairment, have not been established.
The objective of this study was to evaluate the
impact of OCR compared with other DMTs on
these outcomes to inform patients with MS,
payers and employer groups.

METHODS

Study Population

Data were obtained from the Adelphi Real
World Disease Specific Programme (DSP) for MS
Waves 7 and 8 (2018–2019). The Adelphi DSPs
are real-world, cross-sectional surveys adminis-
tered to physicians, patients and caregivers to
obtain a representative depiction of current
clinical practice for various disease states [25].
Sample selection for the Adelphi DSPs has been
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described in detail elsewhere [25]. Briefly,
physicians consenting to participate are asked
to randomly identify 12–15 patients from their
practice for enrollment in the survey collection
and to complete physician-completed patient
record forms (PRFs) on these patients. Patients
then consent to participate and may complete
patient self-completion questionnaires (PSCs).
To enable a large enough sample of patients
newly initiating OCR, physicians were asked to
identify additional OCR patients for enrollment
in the 2019 survey. A total of 304 OCR patients
were identified in the DSPs, with an additional
352 patients enrolled as part of this oversam-
pling strategy. We used data from PRFs regard-
ing patient clinical characteristics linked to
PSCs from patients.

This analysis did not require ethics com-
mittee approval, as confirmed by the data pro-
vider (Adelphi Real World, Macclesfield, UK)
and Western Institutional Review Board
(Puyallup, WA, USA), as it was based on previ-
ously conducted studies, data were de-identi-
fied, and it did not involve any new studies of
human or animal subjects performed by any of
the authors. The research was conducted in
compliance with the US Health Insurance
Portability and Accountability Act 1996.

Participants

Patients included in this analysis were required
to live in the USA, be C 18 years of age, have a
diagnosis of relapsing–remitting MS (RRMS) or
secondary progressive MS (SPMS) and be on
eligible therapy [OCR or oral (teriflunomide,
fingolimod or dimethyl fumarate) or subcuta-
neous/intramuscular injectable (interferon b-1a,
interferon b-1b, glatiramer acetate or peginter-
feron b-1a)] for C 6 months at the time of sur-
vey administration. To be included in the
analysis, patients were required to have com-
pleted the Work Productivity and Activity
Impairment questionnaire (WPAI). Of the 3389
patients included in the Adelphi Real World
DSP for MS Waves 7 and 8, 1435 met the
inclusion criteria. Of these patients, 630 had
completed the WPAI, constituting the full
cohort for the outcomes of employment and

activity impairment. Of patients who com-
pleted the WPAI, 413 were employed and thus
able to answer questions regarding absenteeism,
presenteeism and overall work productivity
loss. Of the 352 patients in the OCR oversam-
ple, 137 met the inclusion criteria, 71 com-
pleted the WPAI and 47 were employed.

Outcomes

The WPAI is a widely validated instrument
measuring work productivity associated with
general health and a variety of specific health
problems [26–30]. It consists of six items
regarding employment (yes/no) and four
domains measuring level of impairment due to
MS (range 0–100%), with higher scores indi-
cating greater productivity impairment. The
four domains, assessed over a 7-day period
before the respondent completed the survey,
include absenteeism (work time missed), pre-
senteeism (impairment at work), work produc-
tivity loss (absenteeism ? presenteeism) and
activity impairment (impairment in performing
regular daily activities other than work at a job)
[26]. The WPAI was included in the PSCs and
assessed for all patients meeting inclusion cri-
teria. Employment and activity impairment
outcomes were assessed in all patients, while
the remaining domains were assessed only in
patients who were employed. Absenteeism was
dichotomized into having missed any work due
to MS over the previous 7 days versus not in
order to maximize power.

Clinical and demographic information was
collected from PRFs and PSCs and included
disease duration, line of therapy, disease sub-
type, duration of current therapy, age, sex and
education. We also included the Expanded
Disability Status Scale (EDSS) score—a com-
monly used measure to quantify disability in
patients with MS—reported by physicians at
therapy initiation [31].

Statistical Analysis

Chi-square and analysis of variance tests were
used to compare categorical and continuous

186 Neurol Ther (2021) 10:183–196



measures, respectively, across the OCR,
injectable and oral treatment groups.

Separate analyses compared WPAI outcomes
between (1) OCR and oral therapies and (2)
OCR and injectable therapies. We used doubly
robust estimation by combining inverse proba-
bility of treatment weighting (IPTW) with out-
comes regression modeling. The IPTW method
weights observations in the sample according to
their propensity scores to create a ‘‘pseudo-
population,’’ wherein treatment assignment is
independent of the measured baseline charac-
teristics. Two propensity score models were fit,
one for each comparison (OCR vs. injectables;
OCR vs. orals) in each population (full cohort
and employed subgroup). These models inclu-
ded disease duration, EDSS score at therapy
initiation, line of therapy, disease subtype,
duration of current therapy, age and sex as
predictors of treatment selection. Outcomes
regression modeling was performed in the
pseudo-population to ensure that the estima-
tion of average treatment effect was robust to
misspecification of either the propensity score
model or the outcomes regression model.
Logistic regression models were fit for employ-
ment and absenteeism outcomes, while linear
regression models were fit for outcomes of
activity impairment, presenteeism and overall
work impairment. All regression models were
adjusted for covariates used to develop the
propensity scores. Employment models were
additionally adjusted for education.

Sensitivity analyses included estimation of
average treatment effect using IPTW or out-
comes regression modeling alone and stan-
dardization and trimming of weights following
IPTW to evaluate the effects of extreme obser-
vations on the results. Additionally, we con-
ducted a subgroup analysis among patients who
were on current therapy for B 2 years. All tests
for statistical significance were performed at
a = 0.05. All analyses were performed using SAS
9.4 software (SAS Institute Inc., Cary, NC, USA)
[32, 33].

RESULTS

Population

Baseline demographic and clinical characteris-
tics of the full cohort and the employed sub-
group are shown in Table 1 and Electronic
Supplementary Material (ESM) Table S1,
respectively. Overall, participants were pre-
dominantly female (62%), with a mean (stan-
dard deviation [SD]) age of 42 (11) years. The
majority of patients had the RRMS subtype
(93%), 20% had an EDSS score of C 3, the
average time living with an MS diagnosis was
almost 6 years and 84% of patients had been on
their current DMT for C 1 year (Table 1). The
employed subgroup (n = 413) was very similar
but was slightly younger [mean (SD) age 40 (10)
years] and a smaller proportion had an EDSS
score of C 3 (15%) (ESM Table S1).

Substantial differences in characteristics were
observed between patients receiving different
regimens. Notably, OCR-treated patients tended
to have more advanced disease than oral- and
injectable-treated patients, with statistically
significantly higher proportions of patients on
later lines of therapy and having the secondary
progressive subtype and an EDSS score of C 3 at
treatment initiation. OCR-treated patients also
had a shorter duration of current therapy and
were slightly older than oral- and injectable-
treated patients. Significant differences in sex
and education were not observed between
groups (Table 1).

IPTW reduced differences between groups.
Baseline characteristics of the propensity-
weighted full WPAI-respondent and employed
subgroup pseudo-populations are shown in
Table 2 and ESM Table S2, respectively.

WPAI Subscales

Unadjusted outcomes are shown in Fig. 1. Fol-
lowing multivariate adjustment, compared with
oral- and injectable-treated patients, OCR-trea-
ted patients in the propensity-weighted full
population had significantly higher odds of
employment {odds ratio (OR) vs. oral DMT 3.4
[95% confidence interval (CI) 1.5–7.7]; OR vs.
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injectable DMT 5.6 (95% CI 2.6–12.0)} and
lower activity impairment scores [difference vs.
oral DMT - 11.0% (95% CI - 7.1 to - 16.0%);
difference vs. injectable DMT - 9.7% (95%
CI - 5.0 to - 14.0%)] (Fig. 2).

In the propensity-weighted employed sub-
group, OCR-treated patients had significantly
lower presenteeism scores [difference vs. oral
- 9.4% (95% CI - 5.4 to - 13.0%); difference
vs. injectable - 12.0% (95% CI - 7.9 to
- 17.0%)] and overall work productivity
loss scores [difference vs. oral - 10.0%
(95% CI - 6.1 to - 15.0%); difference vs.
injectable - 13.0% (95% CI - 8.5 to - 17.0%)]

than oral- and injectable-treated patients
(Fig. 3).

OCR-treated patients in the propensity-
weighted employed subgroup also had lower
odds of missing any work [OR vs. oral DMT 0.14
(95% CI 0.04–0.47); OR vs. injectable DMT 0.37
(95% CI 0.09–1.6)] than oral- and injectable-
treated patients; however, the comparison with
injectable-treated patients was not statistically
significant (Fig. 3). Similar results were observed
in all sensitivity analyses (data not shown).
Results of the subgroup analysis conducted on
patients who were on therapy for B 2 years are
displayed in ESM Table S3.

Table 1 Baseline demographic and clinical characteristics of the full Work Productivity and Activity Impairment ques-
tionnaire-respondent cohort

Baseline demographic and clinical
characteristics

Ocrelizumab
(n = 90)

Oral DMTs
(n = 316)

Injectable DMTs
(n = 224)

p value

Age, years (mean ± SD) 44 ± 9.6 41 ± 11 43 ± 12 0.02

Female sex, n (%) 61 (68) 191 (60) 141 (63) 0.44

Education, n (%) 0.57

Greater than high school 76 (84) 253 (80) 185 (83)

High school or less 14 (16) 63 (20) 39 (17)

Line of therapy, n (%) \ 0.01

C 2 78 (87) 139 (44) 60 (27)

0–1 12 (13) 177 (56) 164 (73)

Disease subtype, n (%) \ 0.01

RRMS 73 (81) 303 (96) 211 (94)

SPMS 17 (19) 13 (4) 13 (6)

EDSS score at treatment initiation, n (%) \ 0.01

C 3 46 (51) 47 (15) 33 (15)

0–2 44 (49) 269 (85) 191 (85)

Years since diagnosis (mean ± SD) 6.1 ± 5.3 4.9 ± 5.3 6.5 ± 6.4 \ 0.01

Years on current therapy, n (%) \ 0.01

C 1 39 (43) 283 (90) 205 (92)

\ 1 51 (57) 33 (10) 19 (8)

DMTs Disease-modifying therapies, EDSS Expanded Disability Status Scale, RRMS relapsing–remitting multiple sclerosis,
SD standard deviation, SPMS secondary progressive multiple sclerosis
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DISCUSSION

We found that OCR treatment was associated
with improved scores across all domains of the
WPAI instrument in a real-world setting. OCR-
treated patients had higher odds of being
employed and lower levels of activity impair-
ment. Among employed patients in our sample,
OCR-treated patients had lower overall work
productivity loss, impairment at work (presen-
teeism) and absence from work (absenteeism),
although the difference in absenteeism between

OCR- and injectable-treated patients was not
statistically significant.

This is the first evaluation of work produc-
tivity outcomes in OCR-treated patients. How-
ever, previous analyses also found that higher-
efficacy DMTs improved work productivity
outcomes compared with lower-efficacy DMTs.
One longitudinal observational study in 874
patients in Australia found that those who used
fingolimod and natalizumab were two- to
threefold more likely to report improvements in
amount of work, work attendance and work

Table 2 Baseline demographic and clinical characteristics of the propensity-weighted full Work Productivity and Activity
Impairment questionnaire-respondent pseudo-population

Baseline demographic and
clinical characteristics

Ocrelizumab
(n = 445)

Oral DMTs
(n = 394)

p value Ocrelizumab
(n = 356)

Injectable DMTs
(n = 282)

p value

Age, years (mean ± SD) 41 ± 25 41 ± 12 0.87 42 ± 23 43 ± 13 0.35

Female sex, n (%) 267 (60) 244 (62) 0.86 206 (58) 176 (62) 0.73

Education, n (%) 0.52 0.86

Greater than high school 375 (84) 312 (79) 296 (83) 230 (81)

High school or less 70 (16) 82 (21) 60 (17) 52 (19)

Line of therapy, n (%) 0.77 0.87

C 2 218 (49) 205 (52) 139 (39) 105 (37)

0–1 227 (51) 189 (48) 217 (61) 177 (63)

Disease subtype, n (%) 0.89 0.78

RRMS 420 (94) 374 (95) 334 (94) 262 (93)

SPMS 25 (6) 20 (5) 22 (6) 20 (7)

EDSS score at treatment

initiation, n (%)

0.79 0.84

C 3 83 (19) 79 (20) 73 (20) 54 (19)

0–2 362 (81) 315 (80) 283 (80) 228 (81)

Years since diagnosis (mean ±

SD)

4.4 ± 11 5.1 ± 5.8 0.25 4.3 ± 12 6.4 ± 6.8 \ 0.01

Years on current therapy, n (%) 0.96 0.39

C 1 365 (82) 322 (82) 292 (82) 246 (87)

\ 1 80 (18) 72 (18) 64 (18) 26 (13)

EDSS Expanded Disability Status Scale, RRMS relapsing–remitting multiple sclerosis, SPMS secondary progressive multiple
sclerosis
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productivity than patients who used
injectable DMTs (b-interferons and glatiramer
acetate) [34]. Another analysis used data from
160 Adelphi Real World DSP for MS Wave 4
(2015) patients treated with dimethyl fumarate
or injectable therapy to assess WPAI outcomes.
In this analysis, patients receiving dimethyl
fumarate had a mean difference in activity
impairment, presenteeism and overall work
impairment of - 17% (95% CI - 11 to
- 24%), - 13% (95% CI - 7 to - 19%) and
- 14% (95% CI - 8 to - 20%), respectively,
compared with patients treated with
injectable therapy [33]. We found similar results
in comparing OCR-treated patients with
injectable-treated patients; however, the aver-
age treatment effects identified in our analysis
are not directly comparable with those of these
previous studies as we used slightly different
models. Additionally, our analysis included
more recently approved injectable therapies as
well as patients with SPMS.

Notably, prior to multivariate adjustment,
statistically significant differences in outcomes
were not observed between cohorts [with the
exception of absenteeism where 43, 37 and 39%
(p = 0.027) of OCR-, oral- and injectable-treated
patients had missed any work time due to their
MS, respectively]. OCR is a high-efficacy therapy
that has been approved more recently than the
DMTs analyzed in the comparator groups;
therefore, sicker patients, or those not reaching
treatment goals, and their providers may have
anticipated its approval to switch to the newer
DMT. We observed this in the data, finding that
OCR-treated patients were slightly older and
had more advanced disease, later lines of ther-
apy and shorter duration of current therapy
compared with the comparator cohorts. In our
models, we chose to control for EDSS score at
treatment initiation rather than current EDSS
score. Although current EDSS score may be
associated with current work productivity out-
comes, treatment selection would be expected
to affect current EDSS score. Therefore, adjust-
ing for current EDSS score would preclude
quantifying the association between treatment
selection and our outcomes. After adjusting for
key differences between the groups, we

observed important benefits associated with
OCR therapy.

Duration of therapy has implications not
only for the effectiveness of treatment, but also
the time since EDSS evaluation at treatment
initiation. Due to the large discrepancy in this
variable, wherein OCR-treated patients had a
shorter duration of therapy than the patient
cohorts treated with oral and injectable DMTs,
respectively, in addition to adjusting for this
variable in our models, we conducted a sub-
group analysis among patients who were on
therapy for between 6 months and 2 years.
Results from the subgroup analysis on the 48%
of patients who were on therapy for B 2 years
(OCR, n = 84; oral DMT, n = 144;
injectable DMT, n = 72) were consistent in
terms of directional effect and statistical signif-
icance comparing OCR with oral and
injectable therapies. This result suggests that
our base case analysis was not heavily biased by
cohort differences in duration of therapy.

Indirect work productivity costs represent a
substantial burden to patients with MS and
their employers. In a systematic review, Kigozi
and colleagues found that presenteeism costs
comprised an average of 52% (range 19–85%) of
total costs for interventions or disease condi-
tions among a wide range of diseases [35]. The
results from our analysis indicate that patients
with RRMS or SPMS may have lower presen-
teeism with OCR therapy, which could there-
fore be associated with reduced indirect costs
and may be a particularly important outcome
for patients eligible for employment.

In addition to indirect costs, work impair-
ment has previously been demonstrated to be
associated with a variety of negative outcomes.
Nicholas and colleagues found that among
patients with RRMS, greater work impairment
was associated with a higher comorbidity bur-
den and poorer quality of life as measured by
the Short Form-36 Physical and Mental Com-
ponent Summaries and the EuroQol EQ-5D [14].
In addition, Lee et al. found that improvements
in activity impairment and work productivity
were associated with improved health-related
quality of life as measured by two indepen-
dently validated instruments (EQ-5D and the
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Hamburg Quality of Life Questionnaire in
Multiple Sclerosis) [33].

Some strengths of our analysis included our
ability to incorporate information from our full
eligible population due to the statistical method
used, robustness to sensitivity analyses and the

up-to-date, real-world and representative nature
of the data; however, there were limitations.
First, the data we used were cross-sectional sur-
vey data, which can introduce recall or nonre-
sponse bias in the overall population; however,
we would expect this to be non-differential

Fig. 1 Unadjusted outcome data (employment and Work Productivity and Activity Impairment questionnaire domains)
for the full population (a, b) and employed subgroup (c–e). OCR Ocrelizumab
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between groups, and we would not expect recall
bias to be substantial over the short 7-day
lookback period. Because the data were cross-
sectional, we were also not able to evaluate
longitudinal outcomes, such as changes in work
productivity over time, and the results of this
analysis may be better explained in the context
of association, rather than causality. Second,
WPAI outcomes for each patient were assessed
over a specific 7-day period, which may not
represent a patient’s average level of impair-
ment since initiating treatment. Additionally,
although we did require a minimum 6 months
of current therapy, it is not clear how much

time would be sufficient to appreciably impact
activity- and employment-related outcomes. A
longer minimum duration of therapy could
have a greater impact on these outcomes, and
future analyses should investigate this possibil-
ity. Third, some variables that may affect out-
comes, such as income and insurance type, were
not sufficiently captured for all patients in the
database, potentially resulting in unmeasured
confounding. However, many DMTs are asso-
ciated with high product costs, and it is not
clear how these variables would impact treat-
ment selection, as DMTs are widely covered by
insurance. Additionally, geographic variables,

Fig. 2 Full Work Productivity and Activity Impairment
questionnaire-respondent cohort results. Bars represent
propensity-weighted population proportions (employ-
ment) and means (activity impairment). a, b Employment
results with OCR vs. oral DMT (a) and OCR vs.
injectable DMT (b). c, d Activity impairment results with

OCR vs. oral DMT (c) and OCR vs. injectable DMT (d).
Data are presented with 95% confidence intervals in
parentheses. Asterisk indicates statistically significant dif-
ference at a = 0.05. DMT Disease-modifying therapy,
OCR ocrelizumab, OR odds ratio
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Fig. 3 Employed subgroup results. Bars represent propen-
sity-weighted population proportions (absenteeism) and
means (presenteeism, overall work productivity loss). a,
b Presenteeism results with OCR vs. oral DMT (a) and
OCR vs. injectable DMT (b). c, d Absenteeism results

with OCR vs. oral DMT (c) and OCR vs. injectable DMT
(d). e, f Overall work productivity loss results with OCR
vs. oral. DMT disease-modifying therapy, OCR ocre-
lizumab, OR odds ratio
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such as region or population density, were not
available; these variables could be important
considerations for treatment patterns or
employment as well as provide information
regarding the generalizability of the sample.
Finally, due to the limited number of DMT-in-
fused patients in the database, we were not able
to include patients receiving other infused
DMTs as a comparator group.

CONCLUSION

In conclusion, our analysis demonstrates that
patients on OCR treatment for C 6 months
experienced lower impacts on their employ-
ment, activity and work productivity outcomes
compared with those on oral or injectable ther-
apy. Our analysis of patients with RMS or SPMS,
which is representative of current clinical prac-
tice in a real-world setting, suggests that OCR
could be considered as a therapy option to
minimize productivity burden and work force
impact, particularly in light of the significant
impact that MS has on young adult patients.
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