
BRIEF COMMUNICATION

Safety evaluation of shorter infusion for ocrelizumab in a
substudy of the Phase IIIb CHORDS trial
Robert A. Bermel1, Emmanuelle Waubant2 , Gabriel Pardo3, Ann Bass4, Pavle Repovic5,
Scott Newsome6, John W. Lindsey7, Deidre Kile8, Ashish Pradhan8, Bruno Musch8 & Aram Zabeti9

1Mellen Center for Multiple Sclerosis, Neurological Institute, Cleveland Clinic, Cleveland, OH
2Weill Institute for Neurosciences, University of California, San Francisco, CA
3Multiple Sclerosis Center of Excellence, Oklahoma Medical Research Foundation, Oklahoma City, OK
4Neurology Center of San Antonio, San Antonio, TX
5Swedish Neuroscience Institute, Seattle, WA
6Division of Neuroimmunology and Neuroinfectious Diseases, Johns Hopkins Hospital, Baltimore, MD
7Department of Neurology, University of Texas Health Science Center at Houston, Houston, TX
8Genentech, Inc., South San Francisco, CA
9UC Waddell Center for Multiple Sclerosis, Cincinnati, OH

Correspondence

Robert Bermel, 9500 Euclid Ave, Bldg U10,

Cleveland, OH 44195, USA. Tel: +1 216 444

8600; Fax: +1 216 445 6259; E-mail:

bermelr@ccf.org

Funding Information

This research was funded by Genentech, Inc.,

South San Francisco, CA, USA.

Received: 17 November 2020; Accepted: 14

January 2021

Annals of Clinical and Translational

Neurology 2021; 8(3): 711–715

doi: 10.1002/acn3.51310

Abstract

The CHORDS trial evaluated ocrelizumab (OCR) in patients with relapsing-

remitting multiple sclerosis who had a suboptimal response to previous disease-

modifying treatment. The objective of the present study was to assess the safety

of shorter OCR infusions in a substudy of CHORDS. After completing four

doses of OCR per initial US prescribing recommendations in the main study,

participants in the substudy (N = 129) received a fifth dose over a 2-h duration

(vs. 3.5 h). Infusion-related reactions occurred in 12.4% of patients. None were

severe, life-threatening or led to treatment discontinuation. Shorter infusion

time did not change the safety profile of OCR. Clinicaltrials.gov (NCT0237856).

Introduction

Ocrelizumab (OCR) is an anti-CD20 humanized mono-

clonal antibody approved as a disease-modifying therapy

(DMT) for relapsing multiple sclerosis (RMS) and pri-

mary progressive multiple sclerosis (PPMS).1,2 The initial

recommended dosing schedule comprised two 300-mg

intravenous infusions, each lasting ≥2.5 h and separated

by 14 days, with subsequent single infusions of 600 mg,

each lasting ≥3.5 h, administered every 6 months.3 A

shorter, 2-h duration for 600-mg infusions was subse-

quently approved in Europe2 and the United States,1

offering patients improved convenience, limiting their

time within medical facilities and reducing the load on

medical resources.

Infusion-related reactions (IRRs) have been reported

with OCR treatment, including in the pivotal trials of

patients with RMS (OPERA I and OPERA II, 34.3%)

and PPMS (ORATORIO, 39.9%). Most IRRs were mild

to moderate in severity and decreased with subsequent

dosing,4–6 supporting the investigation of shorter OCR

infusions. Findings from the Phase IIIb ENSEMBLE

PLUS (NCT03085810)7 and SaROD (NCT03606460)8

studies, in which patients received one or two doses of

OCR as per the initial prescribing recommendations

before receiving their next dose as a shorter infusion,

demonstrated that a shorter infusion time was not asso-

ciated with an increased rate or severity of IRRs.7–8 This

article describes outcomes from an extension substudy

of CHORDS (NCT02637856), in which patients with

relapsing remitting MS (RRMS) who completed four

doses of OCR per the initial prescribing recommenda-

tions received the scheduled fifth dose over a shorter

duration.
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Patients and Methods

CHORDS is an open-label, single-arm, Phase IIIb study

investigating OCR in patients with RRMS who had a sub-

optimal response after ≥6 months on another DMT.

Patients who completed four doses of OCR per the initial

prescribing recommendations and had no serious or life-

threatening IRRs in the main study were eligible to

receive a fifth dose of 600 mg at Week 96 over a reduced

infusion time of �2 h (Fig. 1 and Table 1). The 2-h

timeframe was chosen based on a Phase II dose-finding

trial, in which patients receiving OCR 1000 mg received

the final 600 mg in the last 1.5 to 2 h of a 4-h infusion;

no relationship between dose or infusion rate with IRRs

was observed.

A follow-up visit was conducted 30 days after the

shorter infusion. All adverse events (AEs) that occurred

during the infusion and the 30-day follow-up (reported at

scheduled or unscheduled visits) were coded according to

the Medical Dictionary for Regulatory Activities (Med-

DRA) version 22.0 and graded according to the National

Cancer Institute Common Terminology Criteria for

Adverse Events (CTCAE) version 4.0. Events reported

during or within 24 h of the infusion that were judged by

an investigator to be an IRR were managed according to

severity (Table 2). The primary outcome of the substudy

was the proportion of patients with severe (Grade 3) or

life-threatening (Grade 4) IRRs; additional endpoints

included Grade 1 and 2 IRRs and AEs overall.

This study was conducted according to the Interna-

tional Council for Harmonisation E6 Guideline for Good

Clinical Practice. Approval was provided by local Institu-

tional Review Boards and all patients provided informed

consent.

Statistical methods

All patients who received any amount of OCR in the sub-

study were included in the analyses. All AEs were summa-

rized and tabulated by body system and preferred term.

The number and proportion of patients who experienced

Grade 3 or 4 IRRs and the number of patients who

required IRR-related treatment interruption or infusion

rate reduction were calculated with corresponding two-

sided 95% exact Clopper-Pearson confidence intervals of

the proportion.

Results

Patient characteristics and disposition

All patients in the CHORDS main study (n = 608) were

given the option to enter into the study extension, which

included 129 patients (21.2%). Substudy patients had a

mean (SD) age of 36.7 (8.1) years, baseline Expanded

Disability Status Scale score of 2.5 (1.4) and time since

initial MS symptom of 5.5 (3.6) years. Most patients

received prior treatment with one (67 [51.9%]) or two

Figure 1. CHORDS study and shorter infusion substudy design.
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(54 [41.9%]) DMTs, most commonly glatiramer acetate

(67 [51.9%]), dimethyl fumarate (44 [34.1%]) and fin-

golimod (30 [23.3%]). All 129 patients received the

shorter ocrelizumab infusion, and most (121 [93.8%])

completed the infusion within 2.5 h, with an overall

mean (SD) infusion time of 2.2 (0.3) h. The majority of

patients (125 [96.9%]) completed the 30-day substudy;

three patients (2.3%) were lost to follow-up, and one

(0.8%) discontinued for a non-safety-related reason.

Safety outcomes

No severe or life-threatening IRRs were observed during

the substudy (Table 3). Grade 1 or 2 IRRs were reported

in 16 patients (12.4%), consistent with observations in

the main study for other 600-mg infusions (Dose 3,

11.9%; Dose 4, 9.5%). Twelve patients who reported IRRs

in the substudy previously reported IRRs in the main

study, including nine who reported IRRs with multiple

OCR infusions. Treatment interruption or infusion rate

reduction were required for nine patients (7.0%; vs. 9.2%

and 5.5% with Doses 3 and 4 in the main study). In the

four who required treatment interruption, IRRs resolved

without further medical intervention, and patients went

on to complete treatment. Serious IRRs and IRR-related

treatment discontinuations were not observed.

Additional safety data are presented in Table 4. Overall,

findings in the CHORDS substudy were consistent with

findings from the main study, and no new safety signals

were observed.

Discussion

Shortening the infusion time of intravenous therapies can

improve convenience and treatment satisfaction,

Table 2. Management of IRRs.

IRR grade Action to be taken

Mild-to-moderate • Reduce current infusion rate by

50% for ≥30 min

• If tolerated, infusion may be

increased according to the

patient’s initial infusion schedule

Severe (or complex of

flushing, fever and throat

pain)

• Immediate interruption of infusion

and administration of appropriate

symptomatic treatment

• Once all symptoms have resolved,

infusion may be restarted at 50%

of the rate at the time of the

event

Life threatening (e.g.

anaphylaxis)

• Immediate and permanent discon-

tinuation of ocrelizumab and

administration of appropriate

symptomatic treatment

IRR, infusion-related reaction.

Table 3. Summary of IRRs.

IRRs

Total number of events 16

Patients with ≥1 IRR, n (%) 16 (12.4)

95% CI 7.3–19.4

Patients with ≥1 local IRR, n (%) 3 (2.3)

95% CI 0.5–6.6

Patients with ≥1 systemic IRR, n (%) 13 (10.1)

95% CI 5.5–16.6

Patients with ≥1 Grade 3 or 4 IRR, n (%)1 0

95% CI1 0–2.8

Patients with IRRs by Grade, n (%)

Grade 1 10 (7.8)

Grade 2 6 (4.7)

Grade 3 0

Grade 4 0

Patients with ≥1 IRR leading to dose interruption, n (%) 4 (3.1)

95% CI 0.9–7.7

Patients with ≥1 IRR leading to slowed infusion, n (%) 5 (3.9)

95% CI 1.3–8.8

Patients with ≥1 serious IRR, n (%) 0

Patients with IRR-related treatment discontinuation 0

IRR, infusion-related reaction.

Table 1. OCR infusion rates.

Initial prescribing recommendations3 Shorter infusion

Dose 1

(Infusions 1

and 2)

Dose 2 and

subsequent

doses
CHORDS substudy

Time, min

Infusion rate,

mL/h

Infusion rate,

mL/h

Time,

min

Infusion

rate, mL/

h

0–30 30 40 0–15 100

15–30 200

30–60 60 80 30–60 250

60–90 90 120 60–90 300

90–120 120 160 90–120 300

120–150 150 200 120–

150

—

>150 180 200 >150 —

>180 — 200 >180 —

Total

infusion

time

≥2.5 h ≥3.5 h 2 h

Total cumulative

dose

300 mg 600 mg 600 mg

OCR, ocrelizumab.
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streamline medical resource use and reduce costs without

compromising efficacy and safety.9–11 In the CHORDS

substudy, patients with RRMS completed their fifth dose

of OCR 600 mg over a mean infusion time of 2.2 h, a

reduction of �37% compared with the initial prescribing

recommendation of 3.5 h, and a reduction of �42% and

�41% versus the infusion duration of Doses 3 and 4 in

the main study. Reductions may be even greater com-

pared with real-world data, with some anecdotal evidence

suggesting 600-mg infusions could last as long as 5 to

6 h.12,13 Importantly, the incidence and severity of IRRs

in this substudy were consistent with observations in the

pivotal studies,6 and the overall safety profile was consis-

tent with that seen in ENSEMBLE PLUS7 and SaROD.8

Overall, findings demonstrate that the safety profile of

OCR remains unchanged with a shorter infusion across

different patient populations.
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