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METHODS

Composite 
measure: 

cCDWb cCDW

CDW–EDSS CDW–T25FW CDW–9HPT REPEATED

Defined as 48-week 
CDW–EDSS, 
CDW–T25FW 
or CDW–9HPT

Defined as 
≥1.0 

increase 
in EDSS 

from baseline 
(or 0.5 increase 

in EDSS if 
baseline 

EDSS >5.5) 
confirmed at 

48 weeks

Defined as 
≥20%

increase in 
T25FW from

baseline 
confirmed at

48 weeks

Defined as 
≥20%

increase in 
9HPT from
baseline 

confirmed at
48 weeks

CDW–EDSS

Defined by expanding the first-event
definition such that the EDSS was
rebaselined at the onset of a
48-week confirmed event

Annualised repeated events rate
i.e. the average number of events per year, 
used to establish the time between two 
disability progression events

Time to key disability milestones
RMS: Requiring a walking aid
EDSS ≥6 from baseline ≤5.5

PPMS: Requiring a wheelchair
EDSS ≥7 from baseline ≤6.5

EDSS ≥6 CDW EDSS ≥7 CDW

Disability Measuresa

aCDW was previously termed confirmed disability progression; bCDW requires at least one of the following: (1) an increase in EDSS score of ≥1.0 points from a BL score of ≤5.5 points, or a ≥0.5-point 
increase from a BL score of >5.5 points; (2) a 20% increase from BL in time to complete the 9HPT; (3) a 20% increase from BL in the T25FW.
9HPT, Nine-Hole Peg Test; BL, baseline; cCDW, composite confirmed disability worsening; CDW, confirmed disability worsening; EDSS, Expanded Disability Status Scale; PPMS, primary progressive multiple 
sclerosis; RMS, relapsing multiple sclerosis; T25FW, Timed 25-Foot Walk.

Patient Populations, Baseline Demographics  
and Disease Characteristicsa

aData shown for DBP; clinical cut-off date for the analyses was 25 November 2022; for OPERA I/II (NCT01247324/NCT01412333) and ORATORIO (NCT01194570), data from patients up to Week 528 were 
used for the 10-year analyses. Patient disposition is available in the Supplementary Materials.
9HPT, Nine-Hole Peg Test; DBP, double-blind period; EDSS, Expanded Disability Status Scale; IFN, interferon β-1a; IgG, immunoglobulin G; MS, multiple sclerosis; OCB, oligoclonal band; OCR, ocrelizumab; 
PBO, placebo; PPMS, primary progressive multiple sclerosis; RMS, relapsing multiple sclerosis; SD, standard deviation; T25FW, Timed 25-Foot Walk. 

OPERA I/II
RMS (OCR; N=827)

OPERA I/II
RMS (IFN; N=829)

ORATORIO
PPMS (OCR; N=488)

ORATORIO
PPMS (PBO; N=244)

37.1±9.2 37.2±9.2 44.7±7.9 44.4±8.3

541 (65.4) 552 (66.6) 237 (48.6) 124 (50.8)

6.7±6.2 6.5±6.1 6.7±4.0 6.1±3.6

2.8±1.3 2.8±1.3 4.7±1.2 4.7±1.2

7.9±9.9 7.2±9.2 14.8±21.2 12.9±15.5

24.5±13.1 24.0±8.3 31.9±23.3 30.6±13.4

EDSS

T25FW

9HPT

OPERA I/II
PATIENT POPULATION

ORATORIO
PATIENT POPULATION

9HPT
seconds, mean±SD

T25FW
seconds, mean±SD

EDSS score

Time since symptom onset
years, mean±SD

Female
n (%)

Age
years, mean±SD

Documented history or 
presence of elevated 
IgG or ≥1 IgG OCB

Treatment naïve or
previously treated

Treatment naïve or
previously treated

EDSS 3.0–6.5, inclusive

MS disease duration
<10 years if EDSS ≤5.0
<15 years if EDSS >5.0

≥2 relapses in the previous 2 years 
or one relapse in prior 12 months

EDSS 0.0–5.5, inclusive

MRI activity 
consistent with MS

Age 18–55 years, 
inclusive

Age 18–55 years, 
inclusive

RMS diagnosis 
(McDonald 2010)10

PPMS diagnosis 
(McDonald 2005)11

Baseline demographics and disease characteristics were representative of relapsing and 
primary progressive MS disease, and were similar between treatment and comparator arms

RESULTS

After 10 years, most PwRMS did not experience disability accumulation with continuous  
OCR treatment. In RMS and PPMS, patients who initiated OCR early maintained the benefit 

compared with patients who switched after just 2 years (RMS) or 3 years (PPMS)
Over 10 years, in PwRMS and PwPPMS there was a 42% and 30% reduction in the risk of 

requiring a walking aid or a wheelchair in those who initiated OCR earlier vs delayed treatment

Effect of a Delay in OCR Initiation on 48W-CDW on EDSSa

aFor results on the effect of a delay in OCR initiation on 48W-cCDW on EDSS, please see the Supplementary Materials.
48W-cCDW, 48-week composite confirmed disability worsening; 48W-CDW, 48-week confirmed disability worsening; CDW, confirmed disability worsening; CI, confidence interval; DBP, double-blind period; 
ECP, extended controlled period; EDSS, Expanded Disability Status Scale;  
HR, hazard ratio; IFN, interferon β-1a; OCR, ocrelizumab; OLE, open-label extension; PBO, placebo; PPMS, primary progressive multiple sclerosis; PwPPMS, patients with primary progressive multiple  
sclerosis; PwRMS, patients with relapsing multiple sclerosis; RMS, relapsing multiple sclerosis.

Time to Walking Aid (RMS) and Time to Wheelchair (PPMS)

CDW, confirmed disability worsening; HR, hazard ratio; IFN, interferon β-1a; OCR, ocrelizumab; PPMS, primary progressive multiple sclerosis; PwPPMS, patients with primary progressive multiple sclerosis; 
PwRMS, patients with relapsing multiple sclerosis; RMS, relapsing multiple sclerosis.

Average DBP+OLE HR (95% CI): 0.77 (0.61, 0.96) p=0.0183. Risk reduction: 23% 
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Average DBP+ECP+OLE HR (95% CI): 0.74 (0.61, 0.91) p=0.0041. Risk reduction: 26% 

Year 2 Year 10Year 4 Year 6 Year 8
Time to onset of confirmed disability worsening (years)

After 10 years, almost 8 out of 10 of PwRMS and >1/3 of PwPPMS treated with continuous OCR were progression-free

Disability accumulation associated with IFN–OCR patients’ 
2-year delay in starting OCR remained at 10 years

Disability accumulation associated 
with PBO–OCR patients’ 
2-year delay in starting 

OCR remained at 10 years

OCR–OCR patients were
progression-free at 10 years

Almost
8 out of 10

OCR–OCR patients were
progression-free at 10 years

>1 in 3

All patients treated with open-label OCR
Patients treated 
with IFN or OCR

Patients treated 
with PBO or OCR

Main period for PBO 
patients switching to 

OCR treatment All patients treated with open-label OCR

IFN–OCR

OCR–OCR

PBO–OCR

OCR–OCR

OPERA I/II

ORATORIO
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D
W

 (%
)

Placebo/OCR 600mg 244 235 216 205 197 187 180 170 161 152 143 134 125 114 109 107 101 95 93 90 89 87 82 78 71 67 65 63 60 59 57 55 51 51 50 49 48 47 44 42 40 40 37 32 26
OCR 600mg/OCR 600mg 487 467 457 443 432 412 401 382 366 346 329 320 309 300 296 280 266 253 247 239 230 223 212 201 196 189 179 172 171 165 160 156 155 153 152 146 140 139 131 129 121 112 110 87 72

No. patients at risk:

829 789 753 715 690 657 639 618 606 552 540 527 525 512 507 491 490 474 471 461 459 445 445 437 435 417 416 407 403 395 393 381 378 368 365 359 357 343 342 329 327 284 259 126
OCR 600mg/OCR 600mg (N=827) 827 798 778 762 751 735 724 712 699 665 650 633 629 600 599 586 585 574 571 558 557 545 539 524 519 500 499 488 485 471 465 452 448 435 433 420 414 397 390 374 370 318 283 135

No. patients at risk:
IFN beta-1a/OCR 600mg (N=829)

HR (95% CI): 0.58 (0.41, 0.84) p=0.0030. Risk reduction: 42%
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HR (95% CI): 0.70 (0.48, 1.03) p=0.0708. Risk reduction: 30%

Year 2 Year 10Year 4 Year 6 Year 8
Time to onset of confirmed disability worsening (years)

After 10 years, >90% PwRMS and >80% PwPPMS treated with continuous OCR did not require a walking aid or wheelchair, respectively

All patients treated with open-label OCR
Patients treated 
with IFN or OCR

Patients treated 
with PBO or OCR

Main period for PBO 
patients switching to 

OCR treatment All patients treated with open-label OCR

OPERA I/II

ORATORIO

Placebo/OCR 600mg
OCR 600mg/OCR 600mg

No. patients at risk:

OCR 600mg/OCR 600mg

No. patients at risk:
IFN beta-1a/OCR 600mg 823 789 757 719 699 672 660 644 637 586 579 569 566 556 553 539 537 523 520 512 509 501 501 494 492 478 477 467 464 455 452 445 442 432 429 423 418 413 409 392 389 335 310 158 122

822 793 778 766 758 746 737 726 717 689 680 664 660 638 638 627 625 611 609 593 593 583 577 571 566 555 554 542 541 529 523 510 505 491 489 476 472 458 453 435 431 371 328 160 135

244 238 232 225 217 211 204 199 192 185 176 170 163 159 156 155 151 148 145 142 142 142 139 135 128 125 121 117 116 114 113 112 109 108 104 101 99 96 91 88 88 87 82 70 52
487 471 465 459 454 442 432 426 418 411 404 398 389 385 380 368 359 348 343 337 330 324 316 309 302 298 294 287 285 278 273 265 262 253 249 242 238 234 227 221 214 207 202 170 133
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patients’ 2-year delay in starting OCR remained at 10 years
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PBO–OCR patients’ 2-year delay 
in starting OCR remained 

at 10 years

PBO–OCR

OCR–OCR

91.9%
of OCR–OCR patients 

did not require a 
walking aid at 10 years

80.4%
of OCR–OCR patients 

did not require a 
wheelchair at 10 years

Over 10 years, the annualised, repeated 48W-CDW–EDSS event rate infers patients would be expected to be progression-free for the next 34.5 and 8.3 years after the last event, in PwRMS and PwPPMS

OPERA I/II

IFN–OCR

OCR–OCR

PBO–OCR

OCR–OCR

6.7
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Starting OCR 2 years earlier saves almost 10 years of disease progression in PwRMS

Delay with 
early OCR

1.6 years

Delay with 
early OCR

9.5 years

10-year annualised event ratea

0.040 IFN–OCR 0.029 OCR–OCR

10-year annualised event ratea

0.149 PBO–OCR 0.120 OCR–OCR

Disability Event Rate Expressed as Annualised Repeated 48W-CDW–EDSS

aSee Supplementary Materials for annualised repeated event rate plots. 
48W-CDW, 48-week confirmed disability worsening; EDSS, Expanded Disability Status Scale; IFN, interferon β-1a; OCR, ocrelizumab; PBO, placebo; PwPPMS, patients with primary progressive multiple sclerosis; PwRMS, patients with relapsing multiple sclerosis.

BACKGROUND

CONCLUSIONS

STUDY AIMS
To assess the long-term (10-year) impact of OCR on disability 
accumulation in patients with relapsing and primary progressive MS

After long-term (10 years) continuous ocrelizumab treatment:
Almost 8 out of 10 PwRMS and a third of PwPPMS were progression-free on EDSS
>90% of PwRMS did not need a walking aid and >80% of PwPPMS did not need  
 a wheelchair

Early treatment with ocrelizumab extends the progression-free event window by 
almost 10 years in PwRMS, compared with a lower-efficacy DMT 
The notable impact of a decade of ocrelizumab treatment in reducing disability 
accumulation reinforces the role of early treatment in preserving patient function 
across the MS spectrum 

OCR, the only anti-CD20 monoclonal antibody 
approved for the treatment of both RMS and PPMS,4,5 
has a decade of safety and efficacy experience in clinical 
trials, and over 300,000 patients have been treated  
in trial and post-marketing settings6–9

Preserving patient function, by optimally slowing 
disease progression, is the key treatment goal  
across the MS continuum1–3


