
• To reduce the incidence of potential IRRs, all patients received prophylactic treatment with methylprednisolone (100 mg), administered by slow  
IV infusion and completed 30 minutes before the start of each OCR or placebo infusion

• Optional prophylactic treatment with an analgesic/antipyretic such as acetaminophen/paracetamol (1 g) and/or an IV or oral antihistaminic such 
as IV diphenhydramine (50 mg) or its equivalent, 30-60 minutes before the start of an infusion, was offered to all patients

• IRRs were to be treated symptomatically with oral acetaminophen/paracetamol (1 g) and intramuscular or slow IV antihistamines such as 
diphenhydramine (25-100 mg); non-allergic events were to be treated symptomatically as judged clinically relevant by the Investigator

RESULTS
• In pooled analysis of OPERA I and OPERA II, the proportion of patients with at least one IRR during the 96-week treatment period was 9.7% (n=80) 

in the IFN β-1a group and 34.3% (n=283) in the OCR group
 — In OPERA I, 7.3% (n=30) of patients in the IFN β-1a group vs 30.9% (n=126) of patients in the OCR group reported at least one IRR
 — In OPERA II, 12.0% (n=50) of patients in the IFN β-1a group vs 37.6% (n=157) of patients in the OCR group reported at least one IRR

• Incidence of IRRs in the OCR group was highest with the first infusion (Dose 1, Day 1: 27.5% [n=227]) and decreased with subsequent doses  
(Dose 1, Day 15: 4.7% [n=38]; Dose 2: 13.7% [n=107]; Dose 3: 9.6% [n=73]; Dose 4: 7.8% [n=57]; Figure 2)

 — In OPERA I, 63.3% (n=19) of patients reporting an IRR at anytime in the IFN β-1a group reported an IRR with the first infusion of  
Dose 1 vs 82.5% (n=104) in the OCR group

 — In OPERA II, 70.0% (n=35) of patients reporting an IRR at anytime in the IFN β-1a group reported an IRR with the first infusion of  
Dose 1 vs 78.3% (n=123) in the OCR group   

• The majority of IRRs were mild to moderate in severity (IFN β-1a: 98.8% [n=79] vs OCR: 92.6% [n=262]; Figure 2) 
 — In OPERA I, 100% (n=30) of patients reporting at least one IRR in the IFN β-1a group vs 88.1% (n=111) in the OCR group reported IRRs of mild 
to moderate severity 

 — In OPERA II, 98.0% (n=49) of patients reporting at least one IRR in the IFN β-1a group vs 96.2% (n=151) in the OCR group reported IRRs of 
mild to moderate severity

• Severe IRRs were reported by 0.1% (n=1) of patients in the IFN β-1a group and 2.4% (n=20) of patients in the OCR group (Figure 2)
 — In the OCR group, incidence of severe IRRs was highest with the first infusion (Dose 1, Day 1: 1.7% [n=14]) and decreased with subsequent 
doses (Dose 1, Day 15: 0; Dose 2: 0.4% [n=3]; Dose 3: 0.4% [n=3]; Dose 4: 0) 

 — In OPERA I, there were no patients that reported severe IRRs in the IFN β-1a group vs 3.4% (n=14) of patients in the OCR group
 — In OPERA II, 0.2% (n=1) vs 1.4% (n=6) of patients reported severe IRRs in the IFN β-1a and OCR groups, respectively

• In OPERA I, 0.1% (n=1) of patients in the OCR group had a life-threatening IRR (bronchospasm) during the first infusion; the patient was 
withdrawn per protocol

• There were no fatal IRRs reported in OPERA I and OPERA II

Figure 2. Percentage of patients with ≥1 IRR in OPERA I and OPERA II by dose and severity

Numbers in columns represent the proportion of patients experiencing a grade of IRR.
IFN, interferon; IRR, infusion-related reaction. 
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• The most frequent (≥5%) IRR symptoms in the OCR group were pruritus, rash, throat irritation and flushing (Table 1)

Table 1. Most frequent (≥5%) IRRs over 96 weeks in OPERA I and OPERA II 

n (%)
IFN β-1a

44 μg 
N=826 

OCR
600 mg
N=825

Total number of patients with IRRs 80 (9.7) 283 (34.3)

Pruritis 6 (7.5) 85 (30.0)

Rash 2 (2.5) 85 (30.0)

Throat irritation 1 (1.3) 67 (23.7)

Flushing 9 (11.3) 45 (15.9)

Headache 14 (17.5) 27 (9.5)

Urticaria 0 25 (8.8)

Oropharyngeal pain 0 24 (8.5)

Tachycardia 14 (17.5) 13 (4.6)

Pyrexia 11 (13.8) 12 (4.2)

Nausea 13 (16.3) 10 (3.5)

Hypotension 6 (7.5) 9 (3.2)

Myalgia 5 (6.3) 8 (2.8)

Dizziness 5 (6.3) 6 (2.1)

Percentages of total number of patients with IRRs are based on N.
Percentages of number of patients with symptoms are based on total number of patients who had IRRs.
IFN, interferon; IRR, infusion-related reaction; OCR, ocrelizumab. 

• In the OCR group, the majority of IRRs, including severe IRRs, were reported during infusion and decreased in incidence one hour  
post-infusion (while patients were in the clinic) and 24 hours post-infusion (while patients were not in the clinic; Table 2)

 — The incidence of IRRs during infusion was highest with the administration of the first infusion of Dose 1 and decreased with  
subsequent infusions

BACKGROUND
• Ocrelizumab (OCR) is a humanized monoclonal antibody that selectively depletes CD20+ B cells1

• Infusion-related reactions (IRRs) have been observed with the administration of drugs, including monoclonal antibodies such as OCR2,3 
• IRRs typically occur during or a few hours post-infusion, although symptoms may be delayed for up to 24 hours and may vary in severity4

• OPERA I and OPERA II were two identical randomized, double-blind, double-dummy, Phase III trials to evaluate the efficacy and safety of  
OCR vs interferon (IFN) β-1a in patients with relapsing multiple sclerosis (RMS)

• The incidence of IRRs was assessed in patients with RMS in a pooled safety analysis of OPERA I and OPERA II

METHODS
Study Design
• Patients were randomized (1:1) to receive OCR 600 mg via intravenous (IV) infusion every 24 weeks or subcutaneous (SC) IFN β-1a 44 μg three 

times weekly through a 96-week treatment period (Figure 1)
• Patients in both groups received corresponding SC or IV placebo treatments
• Eligible patients were stratified by region (USA vs rest of world) and baseline Expanded Disability Status Scale (EDSS) score (<4.0 vs ≥4.0)

Figure 1. OPERA study design 

aContinued monitoring occurs if B cells are not repleted. OLE to provide ongoing safety, tolerability and efficacy data.
EDSS, Expanded Disability Status Scale; IFN, interferon; IV, intravenous; OLE, open-label extension; RMS, relapsing multiple sclerosis; SC, subcutaneous.

Prophylactic Management and Monitoring of IRRs
• IRRs were defined as adverse events (e.g. “rash”) that occurred during or within 24 hours of IV infusion of OCR or placebo
• IRRs were categorized by the time of occurrence as follows:

 — During the infusion
 — One hour post-infusion, while the patient was in the clinic
 — Within 24 hours of completion of the infusion and the patient was not in the clinic
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Infusion-Related Reactions With Ocrelizumab in the Phase III Double-Blind, Double-Dummy, Interferon β-1a–Controlled 
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CONCLUSIONS
• In OPERA I and OPERA II, the most common adverse events were IRRs; IRRs were mostly mild to moderate in severity and were 

generally manageable
• IRRs with ocrelizumab administration were most frequent with the first infusion and decreased in incidence and severity with 

subsequent doses
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Table 2. Percentage of patients with ≥1 IRR by time of event and by dose and severity in OPERA I and OPERA II 

Mild Moderate Severe Life-threatening

n (%) IFN β-1a
44 µg

OCR
600 mg

IFN β-1a
44 µg

OCR
600 mg

IFN β-1a
44 µg

OCR
600 mg

IFN β-1a
44 µg

OCR
600 mg

During infusion

Dose 1, Infusion 1 16 (1.9) 120 (14.5) 6 (0.7) 47 (5.7) 0 14 (1.7) 0 1 (0.1)

Dose 1, Infusion 2 8 (1.0) 17 (2.1) 0 4 (0.5) 0 0 0 0

Dose 2 10 (1.3) 67 (8.6) 2 (0.3) 16 (2.1) 0 1 (0.1) 0 0

Dose 3 4 (0.6) 49 (6.5) 1 (0.1) 13 (1.7) 0 1 (0.1) 0 0

Dose 4 6 (0.9) 36 (4.9) 1 (0.2) 10 (1.4) 0 0 0 0

One hour post-infusion (while patients were in the clinic)

Dose 1, Infusion 1 9 (1.1) 15 (1.8) 2 (0.2) 5 (0.6) 1 (0.1) 0 0 0

Dose 1, Infusion 2 2 (0.2) 2 (0.2) 2 (0.2) 2 (0.2) 0 0 0 0

Dose 2 0 5 (0.6) 0 1 (0.1) 0 1 (0.1) 0 0

Dose 3 0 2 (0.3) 0 1 (0.1) 0 1 (0.1) 0 0

Dose 4 2 (0.3) 2 (0.3) 0 2 (0.3) 0 0 0 0

Within 24 hours post-infusion (while patients were not in the clinic)

Dose 1, Infusion 1 17 (2.1) 17 (2.1) 3 (0.4) 9 (1.1) 0 0 0 0

Dose 1, Infusion 2 4 (0.5) 10 (1.2) 5 (0.6) 3 (0.4) 0 0 0 0

Dose 2 1 (0.1) 13 (1.7) 2 (0.3) 3 (0.4) 0 1 (0.1) 0 0

Dose 3 3 (0.4) 5 (0.7) 0 0 0 1 (0.1) 0 0

Dose 4 1 (0.2) 6 (0.8) 2 (0.3) 1 (0.1) 0 0 0 0

For total patients with at least one IRR, percentages are based on number of patients that received the infusion. 
For summaries by grade, multiple events in one individual are counted only once (AE with most extreme intensity is used). 
AE, adverse event; IFN, interferon; IRR, infusion-related reaction; OCR, ocrelizumab. 

• Premedication was recommended to lower the incidence and severity of IRRs; most IRRs were generally manageable with infusion adjustments 
and symptomatic treatment 

 — In the OCR group, the incidence of IRRs after the first infusion was highest in the premedication subgroup that received methylprednisolone 
alone (49.5% [n=48]) compared with the subgroups that received methylprednisolone plus analgesics/antipyretics (32.7% [n=18]), 
methylprednisolone plus antihistaminics (19.2% [n=23]) and methylprednisolone plus analgesics/antipyretics and antihistaminics (24.9% [n=137])

 — A total of 22.4% (n=185) of patients in the OCR group (OPERA I: 22.1% [n=90]; OPERA II: 22.8% [n=95]) and 4.1% (n=34) of patients in IFN β-1a 
group (OPERA I: 3.2% [n=13]; OPERA II: 5.0% [n=21]) received at least one concomitant treatment for IRRs during the 96-week treatment period

 — The addition of antihistaminics with methylprednisolone as premedication appeared to decrease the incidence of IRRs
• During the overall treatment period, 1.3% (n=11) of patients (OPERA I: 1.5% [n=6]; OPERA II: 1.2% [n=5]) withdrew from the OCR group due to an 

IRR, all of which were reported at the first infusion
 — The most frequent (>10%) IRR symptoms reported by the 11 patients who withdrew from treatment were rash, pruritis, throat irritation, 
dyspnea, nasal congestion and flushing 
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