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Background 

DMT, disease-modifying therapy; MS, multiple sclerosis; OCR, ocrelizumab; PPMS, primary progressive MS; PRO, patient-reported outcomes; PwMS, people with multiple sclerosis; PwRRMS, people with relapsing-
remitting multiple sclerosis.
1. Hauser SL, et al. N Engl J Med 2017;376:221–234. 2. Montalban X, et al. N Engl J Med 2017;376:209–220. 
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To report changes over 4 years of the CASTING-LIBERTO trial in PROs related to work 
productivity, physical and psychologic impact, and symptom limitations in PwRRMS who 

switched to OCR after suboptimal response to previous DMTs

• PROs play an important role in the overall assessment of PwMS, providing valuable information about the impact

MS has on patients’ lives

• PwMS experience many different symptoms that affect their working capacity as well as physical and psychologic 

wellbeing

• Fatigue is one of the most common symptoms reported among PwMS

• OCR is a humanized monoclonal antibody that selectively targets CD20+ B cells and reduces the rates of disease 

activity and progression in PwRRMS or PPMS1,2

• The 2-year, open-label, multicenter, Phase IIIb CASTING study examined the efficacy of OCR in PwRRMS who had 

a suboptimal response to ≥6 months of other DMTs

• Eligible patients were enrolled into the LIBERTO extension study for a further 2 years of follow-up 
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CASTING (NCT02861014) is an open-label, single-arm, Phase IIIb clinical study, in which patients received IV OCR 600 mg every
24 weeks for 96 weeks and a further 96 weeks if they rolled over into the LIBERTO study (NCT03599245). PROs were administered 

at  the following time points: 

Individuals aged 18 to 55 years with RRMS with a suboptimal response to one or two prior DMTs, disease duration of <10 years and EDSS score of 
≤4 were included in CASTING. Patients who completed CASTING were eligible to rollover into LIBERTO
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Methods: CASTING-LIBERTO study design

DMT, disease-modifying therapy; EDSS, Expanded Disability Status Scale; IV, intravenous; MSIS-29, 29-item Multiple Sclerosis Impact Scale; OCR, ocrelizumab; PRO, patient-reported outcome; 
RRMS, relapsing-remitting multiple sclerosis; WPAI, Work Productivity and Activity Impairment.
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PROs were self-administered prior to other study assessments and infusion
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• The MSIS-29 is a 29-item PRO assessing physical 
and psychologic impacts of MS:

o “How much has your MS limited your ability 
to…”

o “How much have you been bothered by…”

• Each item is scored on a 5-point Likert scale ranging 
from 1 (not at all) to 5 (extremely)

• The Physical score (sum of items 1–20) is
transformed onto a 0–100 scale 

• The Psychological score (sum of items 21–29) is 
transformed onto a 0–100 scale

• 14-day recall period

• Higher scores indicate a greater impact of MS

MSIS-292

Methods: PROs and correlation studies

5
MS, multiple sclerosis; MSIS-29, 29-item Multiple Sclerosis Impact Scale; PRO, patient-reported outcome; PwMS, people with multiple sclerosis; WPAI, Work Productivity and Activity Impairment. 
1. Reilly Associates. WPAI: SHP V2.0. August 2010. Available from: http://www.reillyassociates.net/WPAI_SHP.html. Accessed March 6, 2023. 2. Hobart H, et al. Brain 2001;124(5):962–973. Link to MSIS-29: 
https://mstrust.org.uk/sites/default/files/MSIS-29.pdf. 3. SymptoMScreen. 2018. Available from: https://www.symptomscreen.org/. Accessed March 6, 2023. 4. Green R, et al. Appl Neuropsychol Adult 2017;24(2):183–189.

Work productivity, symptom impact and symptom limitations were assessed by the WPAI, MSIS-29 and the SymptoMScreen questionnaires, respectively

Change in PROs was assessed. 
Spearman’s correlations were performed to determine if there was a relationship between fatigue and patients’ work productivity

or physical and psychologic impact

• The WPAI questionnaire is a 6-item PRO used to
assess:

o Work time missed (absenteeism) 

o Impairment while working (presenteeism)

o Overall work impairment (work productivity)

o Activity impairment 

• Items are scored from free text (work hours missed) and 
on an 11-point scale ranging from 0 (had no effect on 
my work/daily activities) to 10 (problem completely 
prevented me from doing my work/daily activities) 

• The patient is asked about the effect of their problem on 
their ability to work and perform regular activities, in the 
preceding 7 days

• Higher scores (each calculated as a percentage)
indicate greater impact of MS on work and activities

WPAI1

• The SymptoMScreen is a PRO used to assess the 
symptom limitations caused by 11 distinct domains 
commonly affecting PwMS

• Each domain is scored on a 7-point Likert scale ranging 
from 0 (unaffected) to 6 (total limitation)

• Domain scores are summed to calculate a total ranging 
from 0 to 72

• No defined recall period

• Higher scores indicate greater symptom limitations

SymptoMScreen3,4
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Results: Patient demographics and baseline characteristics 

aPatient is counted in more than one race when multiple races are checked; bScreening EDSS if baseline EDSS is not available. 
BL, baseline; EDSS, Expanded Disability Status Scale; SD, standard deviation.

6

Click tabs to navigate

Patient population 
that did not rollover 

into LIBERTO 
(N=241)

LIBERTO 
population 

at CASTING BL 
(N=439)

CASTING 
total population

(N=680)

Parameter

34.4 (8.7)34.0 (8.5)34.2 (8.6)Mean age (SD), years

Age group, 40-year threshold, n (%)

168 (69.7)318 (72.4)486 (71.5)<40

73 (30.3)121 (27.6)194 (28.5)≥40

160 (66.4)276 (62.9)436 (64.1)Female, n (%)

217 (90.0)408 (92.9)625 (91.9)Caucasian, n (%)a

2.21 (1.03)2.03 (1.08)2.09 (1.06)Baseline EDSS, mean (SD)b

Baseline characteristics and demographics of patients who rolled over to LIBERTO were representative 
of the total CASTING population 
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Results: WPAI scores over 4 years from baseline 
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WPAI scores decreased over the 4-year study period

BL, baseline; SD, standard deviation; W, week; WPAI, Work Productivity and Activity Impairment.
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Results: MSIS-29 Physical and Psychological scales over 4 
years from baseline

8

Patients experienced a decrease in physical and psychologic impacts of their MS over the 4-year study period. 
The largest decrease was observed during the first 24 weeks

BL, baseline; MS, multiple sclerosis; MSIS-29, 29-item Multiple Sclerosis Impact Scale; SD, standard deviation; W, week. 
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Results: SymptoMScreen Total Score and Fatigue Score
over 4 years from baselinea,b

9aP-values reported are from CASTING BL to CASTING Week 96 and LIBERTO Week 96; bSymptoMScreen scored out of 72; cSymptoMScreen individual domains scored out of 7.
BL, baseline; SD, standard deviation; W, week.
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Mean SymptoMScreen domain scores were low at baseline, with an overall decrease over the 4-year study period. 
This trend was also observed for Fatigue, the domain with the highest SymptoMScreen scores at baseline.

The largest decreases were observed during the first 24 weeks
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Results: Flow of SymptoMScreen Fatigue Score 
by Epoch from baselinea

aSymptoMScreen score ≥ 4 = severe limitation or worse; bSee supplemental slides 17, 18 and 19.
BL, baseline; W, week.
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Over the 4-year study period, fewer patients experienced fatigue as a severe symptom (SymptoMScreen score≥4)
Sensory, cognition and walking were the other high scoring domains.b
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Results: Correlation between change from SymptoMScreen
Fatigue Score – change from baseline

11
WPAI, Work Productivity and Activity Impairment.
1. Cohen J. Psych Bull. 1992;112(1):155–9.
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Changes in SymptoMScreen Fatigue item moderately correlated1 with WPAI Work Productivity subscore, 
over the 4-year study period 
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Results: Correlation between SymptoMScreen Fatigue Score 
and MSIS-29 (Physical and Psychological subscores)

12

BL, baseline; MSIS-29, 29-item Multiple Sclerosis Impact Scale.
1.Cohen J. Psych Bull. 1992;112(1):155–9.
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Fatigue score and MSIS-29 (Physical subscore) – Change from BL

Improvement in the SymptoMScreen fatigue item correlated with improvement in MSIS-29 physical sub-score, over 4 
years

Change in SymptoMScreen Fatigue item strongly correlated1 with change in MSIS-29 Physical and Psychological 
subscores, over the 4-year study period
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The 4-year CASTING-LIBERTO PRO data demonstrate the sustained treatment effect of ocrelizumab in 
patients who had a suboptimal response to prior DMTs

Conclusions

13

• PwRRMS who switched to ocrelizumab due to suboptimal disease control on other DMTs reported 
low symptom impact at CASTING baseline, but maintained a numerical improvement over 4 years 
of ocrelizumab treatment in PROs used to assess:

• Work productivity (WPAI)
• Physical and psychologic impacts (MSIS-29)
• Symptom limitations (SymptoMScreen)

• The Fatigue domain assessed within the SymptoMScreen was scored as the most limiting 
symptom at CASTING baseline and showed a sustained numerical improvement over 4 years

• Improvement in the SymptoMScreen Fatigue domain moderately to strongly correlated with 
improvement in work productivity (WPAI) and improvement in MSIS-29 (Physical and 
Psychological subscores)

Click tabs to navigate

MSIS-29, 29-item Multiple Sclerosis Impact Scale; PRO, patient-reported outcome; PwRRMS, people with relapsing-remitting multiple sclerosis; RRMS, relapsing-remitting multiple sclerosis; WPAI, Work 
Productivity and Activity Impairment.
Acknowledgments: We would like to thank all patients, their families and the investigators who participated in this study
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Supplemental: WPAI1

A, absenteeism; AI, activity impairment; P, presenteeism; WP, work productivity; WPAI, Work Productivity and Activity Impairment.
1. Reilly Associates. WPAI: SHP V2.0. August 2010. Available from: http://www.reillyassociates.net/WPAI_SHP.html. Accessed March 6, 2023. 
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Supplemental: SymptoMScreen1

16
MS, multiple sclerosis.
1. SymptoMScreen. 2018. Available from: https://www.symptomscreen.org/. Accessed March 6, 2023. 



SymptoMScreen mean Sensory score (SD) – from BLa,b

Results: SymptoMScreen Sensory Score 
over 4 years from baseline
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Percentage Flow of SymptoMScreen Sensory domain by Epoch − from BLc,d

aP-values reported are from CASTING BL to CASTING Week 96 and LIBERTO Week 96; bSymptoMScreen individual domains scored out of 7; cSymptoMScreen score ≥ 4=severe limitation or worse;
dPercentage of patients with severe symptom limitations are reported under the bars. 
BL, baseline; SD, standard deviation; W, week.
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Percentage Flow of SymptoMScreen Cognition domain by Epoch − from BLc,dSymptoMScreen mean Cognition score (SD) – from BLa,b

Results: SymptoMScreen Cognition Score
over 4 years from baseline

18
aP-values reported are from CASTING BL to CASTING Week 96 and LIBERTO Week 96; bSymptoMScreen individual domains scored out of 7; cSymptoMScreen score ≥ 4=severe limitation or worse; 
dPercentage of patients with severe symptom limitations are reported under the bars.
BL, baseline; SD, standard deviation; W, week.

1.2
1.1 1.1 1.1 1.1

1

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

CASTING
BL

CASTING
W24

CASTING
W48

CASTING
W72

LIBERTO
BL

LIBERTO
W24

LIBERTO
W48

LIBERTO
W72

LIBERTO
W96

M
e

a
n

 s
co

re (1.2)

p=0.016

p=0.021

(1.3)

(1.4)

(1.3) (1.3) (1.2)

9.1

90.9
95.6

93.3
97.5

95.4

94.7
89.1

71.8

95.6

43.6
53.9
2.8

44.8
51.7

1.7

35.0

20.0

2.4

2
41.2

41.2

6.7 4.6

4.4

CASTING BL CASTING W48 CASTING W96 LIBERTO W48 LIBERTO W96
0

5.3

Cognition:

Severe Non-severe400

300

200

100

N
u

m
b

e
r 

o
f 

p
at

ie
n

ts

294321435432429N

1317202939Severe

281304415403390Non-severe



Percentage Flow of SymptoMScreen Walking domain by Epoch − from BLc,dSymptoMScreen mean Walking score (SD) – from BLa,b

Results: SymptoMScreen Walking Score 
over 4 years from baseline

19
aP-values reported are from CASTING BL to CASTING Week 96 and LIBERTO Week 96; bSymptoMScreen individual domains scored out of 7; cSymptoMScreen score ≥ 4=severe limitation or worse; 
dPercentage of patients with severe symptom limitations are reported under the bars.
BL, baseline; SD, standard deviation; W, week.
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