
Background
 • Ofatumumab is the first fully human anti-CD20 monoclonal antibody,1 administered with a monthly 

20 mg subcutaneous (s.c.) dosing regimen in multiple sclerosis2

 • In the Phase 3 ASCLEPIOS I and II trials, ofatumumab 20 mg s.c. demonstrated superior efficacy 
versus teriflunomide and a favorable safety profile in patients with relapsing multiple sclerosis (RMS)3

 – Relative reduction in ARR: 50.5% (p<0.001) in ASCLEPIOS I, and 58.5% (p<0.001) in 
ASCLEPIOS II and risk reduction in 3- and 6-month CDW: 34.4% (p=0.002) and 32.5% 
(p=0.012) in the pre-specified pooled analysis3

 – The total incidence of adverse events (AEs) was similar between the ofatumumab (83.6%) 
and teriflunomide (84.2%) treatment groups

 – The majority of AEs (>90%) with both ofatumumab and teriflunomide were of Grade 1/2 in 
severity. The incidence of Grade 3/4 AEs was low (8.0% vs 8.4%)

 • Injection-related reactions (IRRs) were the most common AEs by preferred term (PT) observed 
in these trials (cumulative: ofatumumab group, 20.6%; matching placebo injection in the 
teriflunomide group, 15.3%).

Objective
 • To characterize the risk of IRRs (systemic and local site reactions) observed with ofatumumab in 

the ASCLEPIOS I/II trials in RMS patients

Methods
Study design and treatment pattern
 • ASCLEPIOS I and II were double-blind, double-dummy, active comparator-controlled, parallel-

group, multicenter, adaptive and flexible duration design trials (maximum duration of up to  
30 months) (Figure 1)

Figure 1. Study design – treatment period
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 • Patients were randomized (1:1) to receive ofatumumab 20 mg s.c. (n=946) (loading dose: Days 
1, 7 and 14; maintenance dose: every 4 weeks from Week 4) or oral teriflunomide 14 mg once 
daily (n=936) for up to 30 months 

 • Patients in the teriflunomide group received matching placebo injections

 • As per protocol, the patients received or self-administered the first four injections at the clinic/
under supervision; after the fourth injection, the majority of patients (74.4%) self-administered 
ofatumumab at home

 • Premedication with acetaminophen and/or antihistamines (or equivalent) was recommended 
and administered at the discretion of the investigator, 30 to 60 minutes prior to the injection of 
the study drug

Study assessments and analysis
 • The investigator reported IRRs on dedicated CRF pages as systemic IRRs or local site IRRs

 • For analysis, systemic reactions that occurred within 24 hours after the injection (i.e., time to 
onset of reaction ≤24 hours) were assumed to be injection-related and accordingly included in 
the analysis as PT ‘injection-related reaction’

 • Local site IRRs could be reported without any time limit from the time the injection was 
administered and were included in the analysis as PT ‘injection-site reactions’

 • The proportions of patients with systemic and local site IRRs were analyzed by treatment group 
against injection sequence numbers (0 to 10) and cumulatively for all injections

 • The severity of these reactions was reported using the Common Terminology Criteria for 
Adverse Events (CTCAE) grading, and categorized as mild (Grade 1), moderate (Grade 2), 
severe (Grade 3), and life threatening (Grade 4)

 • Symptoms were summarized by the number and percentage of patients by each injection and 
cumulatively for all injections

 • Safety analyses were conducted using the safety set (all patients who received at least one 
dose of trial medication) 

Results
 • The median (range) duration (patient-years) of exposure was similar between the treatment 

groups

 • Ofatumumab: 599.5 (31–873) days (1486.7 patient-years); 87.9% of patients had ≥1 study year of 
exposure to the study drug 

 • Teriflunomide: 576.0 (13–848) days (1397.8 patient-years); 87.1% of patients had ≥1 study year 
of exposure to the study drug

Systemic IRRs (that occurred within 24 hours after the injection)
 • Over the duration of the studies, a higher proportion of patients in the ofatumumab group 

experienced ≥1 systemic IRR versus teriflunomide/placebo injections (20.2% vs 15.0%)

 • The incidence of systemic IRRs was highest with the first injection (ofatumumab, 14.4% versus 
matching placebo, 7.5%); the incidence decreased substantially for all subsequent injections 
and was similar to the matching placebo injections in the teriflunomide group (Figure 2)

 • Majority of the IRRs (99.7%) reported with ofatumumab were non-serious in nature and of 
Grade 1/2 in severity

 • Grade 3 IRRs were observed in two patients (0.2%) with ofatumumab at the first injection
 – In one patient, the event was also reported as a serious AE. The symptoms (fever, 

nausea, tachycardia and vomiting) reported 4 hours after first injection were resolved with 
symptomatic medication and the patient completed the study with no recurrences

 – In the other patient, the event was not assessed as a serious AE (as per investigator), 
but the patient discontinued the study treatment due to IRR. The symptoms 
(abdominal pain, asthenia, pruritis general, and urticaria) resolved with antihistamine 
treatment

 • One additional IRR (Grade 1 with symptoms of chills, asthenia, arthralgia, and muscle spasm) 
was reported as a serious AE with ofatumumab. This patient recovered and no recurrences of 
an IRR on subsequent injections were observed

 • All IRRs were manageable with very low withdrawal rate (0.1%); 9.2% required symptomatic 
treatment in the ofatumumab group vs 4.2% in the teriflunomide group

 • In the teriflunomide group, there were no serious or Grade 3 IRRs

 • In both the treatment groups, no Grade 4 systemic IRRs were reported during the study

 • In the teriflunomide group, none of IRRs led to discontinuation of the study drug

Symptoms associated with systemic IRRs
 • The most common (≥2%) systemic IRR symptoms observed during all injections (Table 1) were 

as follows:
 – Ofatumumab: Fever, other systemic reactions, headache, myalgia, chills, and fatigue 
 – Teriflunomide: Other systemic reactions, headache, and flushing

Table 1. Incidence of symptoms (≥2% in any group) related to systemic IRRs

Symptoms Ofatumumab (N=946)
n (%)

Teriflunomide (N=936)
n (%)

Any symptoms 191 (20.2) 140 (15.0)
Fever 66 (7.0) 17 (1.8)
Other, systemic 58 (6.1) 55 (5.9)
Headache 50 (5.3) 29 (3.1)
Myalgia 37 (3.9) 14 (1.5)
Chills 35 (3.7) 16 (1.7)
Fatigue 25 (2.6) 18 (1.9)
Flushing 13 (1.4) 20 (2.1)
IRRs, injection-related reactions

Local site IRRs
 • A higher proportion of patients in the ofatumumab group experienced ≥1 local site IRR versus 

teriflunomide/placebo injections (10.8% vs 5.6%)

 • The incidence of injection site reactions with the first injection was 2.7% with ofatumumab versus 
1.6% with matching placebo; the incidence decreased with subsequent injections and was similar 
to the matching placebo injections in the teriflunomide group (Figure 3)

 • The majority of injection site reactions (99.9%) were of Grade 1/2 in severity. 

 • Only one patient reported Grade 3 injection site reaction with injection 1 (Figure 3) with 
symptoms (pain and warmth) resolved in 2 days with symptomatic medication; the same patient 
also reported Grade 3 injection systemic reactions

 • No serious or Grade 4 injection site reactions were reported during the study 

 • No injection site reactions leading to discontinuation of the study treatment were observed in 
either treatment group

Symptoms associated with local site IRRs
 • The most common injection-site reactions symptoms (≥1%) observed during all injections 

(Table 2) were as follows:
 – Ofatumumab: Erythema/redness, other site reactions, pain, itching, and induration/swelling  
 – Teriflunomide: Other site reactions, pain, erythema/redness, and itching

Table 2. Incidence of symptoms (≥2% in any group) related to local site IRRs 

Symptoms Ofatumumab (N=946)
n (%)

Teriflunomide (N=936)
n (%)

Any symptoms 102 (10.8) 52 (5.6)
Erythema/redness 55 (5.8) 15 (1.6)
Other, site reactions 35 (3.7) 21 (2.2)
Pain 29 (3.1) 19 (2.0)
Itching 25 (2.6) 4 (0.4)
Induration/swelling 22 (2.3) 3 (0.3)
IRRs, injection-related reactions

Premedication
 • At the first injection, more than 30% of patients in both treatment groups did not receive any 

premedication (ofatumumab, 30.8%; teriflunomide, 31.1%); the majority of patients (ofatumumab, 
63.6%; teriflunomide, 61.8%) received a steroid premedication and 5.6% of patients in the 
ofatumumab group and 7.2% in the teriflunomide group received a non-steroid premedication

Figure 2. Incidence of systemic IRRs (safety set)
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Figure 3. Incidence of local site IRRs (safety set)
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Figure 4. Incidence of systemic IRRs at all injections by premedication category (safety set)
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 • When no premedication was used at all injections, although the number of reactions overall was 
low, a higher proportion of patients in the ofatumumab group reported systemic IRRs compared 
with matching placebo injections in the teriflunomide group (9.6% vs 5.7%)

 • With any premedication, a limited benefit in reduction in IRRs was observed in the ofatumumab  
group versus matching placebo injections in the teriflunomide group (steroids [6.9% vs 6.9%]; 
non-steroids [3.7% vs 2.4%]); Figure 4)

Conclusions
 • Both systemic and local IRRs observed with ofatumumab 20 mg s.c. were mostly (99.8%) mild to 

moderate in severity and non-serious in nature
 • The IRRs were predominantly reported with the first injection with ofatumumab compared with 

the matching placebo in teriflunomide group and the incidence decreased and was similar with 
subsequent injections in both treatment groups

 • All IRRs were manageable with very low withdrawal rate (0.1%) and recovered with symptomatic 
treatment even in the absence of premedication

 • Only limited benefit of premedication with steroids and non-steroids was observed in RMS clinical 
trials; premedication may not be required with ofatumumab
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