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INTRODUCTION
•	 Ocrelizumab (OCR) is a humanised monoclonal antibody that selectively targets CD20-expressing B cells and has been 

approved for treatment of relapsing and primary progressive forms of multiple sclerosis (RMS and PPMS, respectively)1,2

•	 OCR is administered via intravenous infusion
—— In the OPERA and ORATORIO trials,3,4 all patients received the first dose as 2 x 300 mg infusions 14 days apart. Patients in 
the ORATORIO4 trial continued to receive divided dosing every 24 weeks whereas OPERA3 patients received subsequent 
doses as single 600-mg infusions every 24 weeks

—— Per the US and EU prescribing information,1,2 all patients follow the OPERA3 dosing schedule

Infusion-Related Reactions (IRRs) in OCR Pivotal Studies
•	 In pivotal trials of OCR in patients with RMS (OPERA I [NCT01247324], OPERA II [NCT01412333])3 and PPMS (ORATORIO 

[NCT01194570]),4 IRRs were among the most common adverse events (AEs), similar to findings from clinical trials of other 
monoclonal antibody treatments5–8

—— IRRs were defined as any event that occurred during infusion or within 24 hours after infusion9

—— IRRs were graded per the National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) v4.010 
as mild (Grade 1: asymptomatic or mild symptoms), moderate (Grade 2: moderate; minimal, local or noninvasive intervention 
indicated), severe (Grade 3: severe or medically significant), life-threatening (Grade 4: life-threatening consequences, urgent 
intervention indicated) or death related to AE (Grade 5)9 

—— Serious IRRs were defined as events that were fatal or life-threatening, required hospitalisation or prolongation of 
hospitalisation, resulted in persistent or significant disability or incapacity or were otherwise considered medically significant 
or required intervention to prevent one of the previously listed outcomes

—— In general, IRRs in OCR-treated patients who were enrolled in the pooled OPERA and ORATORIO studies were mostly mild 
to moderate and decreased in severity with repeated infusions (Figure 1)9,11

•	 The most frequent IRRs occurring in ≥5% of OCR-treated patients in the pooled OPERA and ORATORIO studies were 
pruritus, rash, throat irritation, flushing, pyrexia and headache9

•	 Serious IRRs were reported in one OCR-treated patient from the pooled OPERA studies (Grade 4 bronchospasm) in association 
with the initial OCR infusion and five OCR-treated patients in ORATORIO (tachycardia, pyrexia, chills, nausea, vomiting, pruritis, 
hypertension and hypotension at the first infusion [n=2]; fever, asthenia and psychomotor retardation at Dose 2, Day 1 [n=1]; 
muscle spasticity at Dose 5, Day 15 [n=1]; and prolonged QT interval and hypotension at Dose 8, Day 15 [n=1])9

Figure 1. Percentage of patients with IRRs by dose and severity in the pooled OPERA and 
ORATORIO trials11
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IRR, infusion-related reaction; OCR, ocrelizumab.

•	 To minimize the occurrence of IRRs, pre-infusion prophylaxis was required for all participants of the pivotal trials,3,4 including 
a mandatory infusion of methylprednisolone 100 mg (or equivalent) 30 minutes before initiating each OCR infusion; optional 
prophylaxis with analgesics, antipyretics and/or antihistamines was also recommended 30 to 60 minutes before OCR infusion9 

—— Per US1 and EU2 label recommendations, patients are required to receive premedication with both methylprednisolone (30 
minutes before) and an antihistamine (30–60 minutes before), with a recommendation for additional analgesic treatment

—— Patients are also monitored in the clinic for ≥1 hour after infusion1,2

Optimizing the Infusion Duration of OCR Treatment
•	 Aside from the potential for IRRs, another important consideration with infusion therapies is duration of the infusion, since 

shortening the infusion can have a beneficial impact on patient satisfaction12 while saving significant time;13,14 furthermore, 
shorter infusions can have a positive impact on healthcare resources by saving time and costs12–14

•	 When administered according to label recommendations,1,2 OCR infusions take a minimum of 2.5 hours for the first dose to ≥3.5 
hours for subsequent doses (Table 1)

•	 Considering the additional time required for setting up the infusion, completing the premedication protocol and in-clinic 
monitoring following infusion as well as any travel time required to get to/from the infusion centre, patients may be giving up 5 
to 6 hours or more per infusion

•	 Here we describe the design of a study intended to evaluate the safety and tolerability of OCR infused over a shorter period 
than is currently recommended

—— A separate substudy, ENSEMBLE PLUS, is investigating the impact of reducing infusion time on OCR-related IRRs under a 
double-blind setting in a subgroup of eligible patients with early-stage relapsing-remitting MS from the ongoing Phase IIIb, 
open-label, single-arm ENSEMBLE trial (NCT03085810; please refer to poster 68 for further details)

Table 1. Recommended infusion rate schedule for OCR treatment per the US label1

Time, min

Infusion rate, mL/hour

Initial dose
(two 300-mg infusions, separated by 14 days)

Subsequent doses
(600 mg every 24 weeks)

0–30 30 40

30–60 60 80

60–90 90 120

90–120 120 160

120–150 150 200

>150 180 200

>180 — 200

TOTAL INFUSION TIME ≥2.5 hoursa ≥3.5 hoursa

aInfusion time may be longer if the infusion is interrupted or slowed.

METHODS
Eligibility Criteria
•	 This open-label, non-randomised study includes patients aged 18 to 55 years with RMS or PPMS (per 2017 McDonald criteria) 

and an Expanded Disability Status Scale score of 0 to 6.5; those who previously experienced a serious or life-threatening IRR 
with OCR are excluded

Treatment
•	 Patients are divided into two cohorts (Figure 2): 

—— Patients in Cohort 1 complete OCR Dose 1 (300 mg intravenous infusion, followed two weeks later by a second 300 mg 
intravenous infusion) or OCR Dose 1 and Dose 2 per the US prescribing information1 prior to enrolment; these patients will 
receive their second or third dose of OCR 600 mg administered over a reduced infusion time of 2 hours (Figure 2a)

—— Patients in Cohort 2 receive the first 300-mg infusion of OCR Dose 1 over 2.5 hours per the US prescribing information1 prior 
to enrolment; the second infusion of Dose 1 (300 mg) will be administered over a reduced time of 1.5 hours (Figure 2b)

Figure 2. Study design

a. Cohort 1

b. Cohort 2

Screening evaluationsb

(up to 28 days
prior to Day 1)

End of study
(30-day follow-up)

600
mg

Dose 2 or Dose 3
2 hours

PER LABEL SHORTER INFUSION

0–15 100 120 30 30 

15–30 200 240 60 90 

30–60 250 300 150 240 

60–90 300 360 180 420 

90–120 300 360 180 600 

Infusion time: 120 minutes. Preparation per US label: ocrelizumab 600 mg/normal saline 500 mL, toward a drug concentration of approximately 1.2 mg/mL.

Dose 1a

300
mg

300
mg

600
mg

Dose 2

300
mg

300
mg

Or
Dose 1a

+

Day 1c

End of study
(30-day follow-up)

PER LABEL SHORTER INFUSION

Time
(min)

Infusion rate
(mL/hour)

Infusion rate
(mg/hour)

Max dose per interval
(mg)

Cumulative dose
(mg)

Time
(min)

Infusion rate
(mL/hour)

Infusion rate
(mg/hour)

Max dose per interval
(mg)

Cumulative dose
(mg)

0–15 100 120 30 30 

15–30 100 120 30 60

30–60 200 240 120 180 

60–90 200 240 120 300
Infusion time: 90 minutes. Preparation per US label: ocrelizumab 300 mg/normal saline 250 mL, toward a drug concentration of approximately 1.2 mg/mL.

300
mg

Dose 1, 
infusion 2
1.5 hours

300
mg

Dose 1, 
infusion 1

Day 1d

24
-h

ou
r

fo
llo

w
-u

p 
ca

ll
24

-h
ou

r
fo

llo
w

-u
p 

ca
ll

Screening evaluationsb
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aDose 1: 300 mg intravenous infusion, followed two weeks later by a second 300 mg intravenous infusion per the US label1; bCertain protocol-defined tests are not part of standard-of-care laboratory evaluation panels. 
Patients must provide informed consent before these evaluations, obtained up to 6 months prior to the evaluations; patients’ informed consent can also be obtained up to 6 months prior to study enrolment; cFor Cohort 1, 
Dose 1 will be received prior to study enrolment per standard of care. Day 1 may occur at Week 24 or 48, depending on the previous treatment cycle; dFor Cohort 2, Day 1 of infusion 1 is per standard of care.

Assessments
•	 A schedule of assessments is shown in Table 2
•	 The primary endpoint is the rate and frequency of NCI CTCAE Grade 3 and 4 IRRs in Cohort 1
•	 Secondary endpoints are the rate and frequency of Grade 3 and 4 IRRs in Cohort 2 and the rate and frequency of Grade 1 to 4 

IRRs in both cohorts

Table 2. Schedule of assessments
Screening

(up to 28 days prior 
to Day 1) Treatment visit

Phone follow-up 
(24 hours after 

infusion)

Safety
follow-up visit

(Day 30)

Informed consenta X

Medical history and demographics X

Review inclusion/exclusion criteria X

Physical examination  X

Vital signs X

EDSSb X

Hematology X

Pregnancy test X

Adverse event assessment X X X

Concomitant treatment review X X X

Methylprednisolone and antihistamine 
premedication X

Ocrelizumab administration X
aInformed consent can be obtained up to 6 months prior to study enrolment; bEDSS assessment will not be performed if results are available within 6 months.
EDSS, Expanded Disability Status Scale.

RESULTS
•	 Enrolment began in the second half of 2018, with a planned enrolment of 100 patients in Cohort 1 and 50 patients in Cohort 2

CONCLUSIONS
•	 This study will provide information on the safety (i.e. Grade 3 and 4 IRRs) and tolerability of administering OCR 

per a shorter infusion protocol
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