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Abstract

Ofatumumab (Kesimpta®) is a fully human anti-CD20 monoclonal antibody that can be self-administered by patients and
is approved in several countries worldwide for the treatment of relapsing forms of multiple sclerosis (MS). In two identical
phase III trials in adults with relapsing forms of MS, subcutaneous ofatumumab was more effective than oral teriflunomide
in reducing the annualized relapse rate, as well as reducing MRI-detected lesion activity and limiting worsening of disability.
Ofatumumab had a generally manageable tolerability profile; the most common adverse events (AEs) included nasophar-
yngitis, headache, upper respiratory tract infections and urinary tract infections. AEs of special interest (AESIs) included
infections and injection-related reactions, which were generally manageable. There was no apparent association between
changes in immunoglobulin G or M levels and the risk of serious infections after 3.5 years of ofatumumab treatment. Thus,
ofatumumab is a convenient treatment option that is effective and has a generally manageable tolerability profile in adults
with relapsing forms of MS.

Plain Language Summary MS is an incurable disease that affects ~ 2.8 million people worldwide. Limiting the progres-
sion of disability associated with this disease is crucial, and treatments such as teriflunomide or monoclonal antibodies can
prevent the relapses which define MS. Ofatumumab (Kesimpta®), a monoclonal antibody, works by reducing the level of B
cells which contribute to the development and progression of MS. Ofatumumab is approved in several countries worldwide
to treat adults with certain relapsing forms of MS. It is administered by subcutaneous injection once per month and is the first
therapy of its kind that patients can self-inject at home. In clinical trials, ofatumumab was more effective than teriflunomide
in reducing the annual relapse rate, as well as slowing both the progression of disability and formation of new MS lesions
in the brain. Ofatumumab had a generally manageable tolerability profile, although treatment resulted in infections and
injection-related reactions; these were generally manageable with treatment. Thus, ofatumumab is an effective and conveni-
ent treatment option, with a generally manageable tolerability profile, in adults with relapsing forms of MS.
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Convenient self-administered treatment regimen (once-
monthly subcutaneous injections)

Significantly reduces annualized relapse rate, MRI-
detected lesion activity and disability progression com-
pared with teriflunomide

Generally manageable tolerability profile; AESIs include
infections and injection-related reactions
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1 Introduction

Multiple sclerosis (MS) is an incurable disease with a world-
wide prevalence of ~ 2.8 million people, affecting up to
three times more women than men [1]. While symptom man-
agement is important in MS, relapse prevention is crucial in
patients with relapsing forms of MS (i.e. clinically isolated
syndrome, relapsing-remitting MS and secondary progres-
sive MS) [2, 3]. For these patients, many types of disease-
modifying treatments (DMTs) are effective in reducing the
incidence of MS relapses [3]. Patients with MS consistently
display increased antibody production through B cell activ-
ity [4]. Monoclonal antibodies are among the most effective
DMTs, including those that target the CD20 molecule on
B cell surfaces and cause B cell depletion, leading to less
relapses and improvements in MS symptoms [4—6]. Choice
of a particular DMT, however, is decided based on patient-
specific factors, so any available DMT may be used as initial
treatment [7].

Ofatumumab (Kesimpta®), a recombinant human anti-
CD20 monoclonal immunoglobulin G1 antibody, was ini-
tially approved for the treatment of chronic lymphocytic
leukaemia (Arzerra®; previously reviewed [8]), and is now
approved as a subcutaneous (SC) injection in several coun-
tries (including the USA [9], those in the EU [10] and Japan
[11]) for the treatment of relapsing forms of MS. Ofatu-
mumab is the first B-cell-targeting therapy that is intended
for self-administration at home (following initial training
by a healthcare professional). This article summarizes the
efficacy and tolerability of ofatumumab in the treatment of
relapsing forms of MS.

2 Pharmacological Properties
of Ofatumumab

While the precise mechanism of action of ofatumumab is
unknown, it is understood that the FAB portion of ofatu-
mumab selectively binds to and inhibits CD20, a transmem-
brane phosphoprotein expressed on B lymphocytes [9, 10,
12]; ofatumumab binds to a region of the CD20 different
from that of other anti-CD20 antibodies [6]. This leads to B
cell (and T cell) depletion via complement-mediated CD20+
B cell lysis and antibody-dependent cell-mediated cytotox-
icity [9, 10, 12]. Key pharmacological properties of ofatu-
mumab are summarized in Table 1 [9, 10].

In a 12-week, open-label, bioequivalence phase II study
(APLIOS; n = 284), treatment with SC ofatumumab 20 mg
(loading doses on days 1, 7 and 14, then monthly mainte-
nance doses, thereafter) resulted in significant B cell count
reduction (Table 1) [13]. An anti-CD19+ B-cell assay was
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used as a surrogate to measure CD20+ B cell count as ofa-
tumumab interferes with the CD20 assay [9, 13].

In phase III trials (ASCLEPIOS I and II), B cell counts
and serum levels of neurofilament light chain (NfL), a bio-
marker of neuroaxonal damage, were significantly reduced
by ofatumumab therapy [6]. The overall serum NfL level
was 13.3 pg/mL at baseline; after 24 months of treatment
in both studies, the mean serum NfL level was significantly
(p < 0.001) lower in ofatumumab recipients (6.9 pg/mL and
6.8 pg/mL in ASCLEPIOS I and II, respectively) than in
teriflunomide recipients (9.0 pg/mL in each of ASCLEPIOS
I and II) [6].

3 Therapeutic Efficacy of Ofatumumab

In phase II trials (APLIOS [13], APOLITOS [14] and MIR-
ROR [15]), SC ofatumumab was associated with significant
reductions in new brain lesion activity (from baseline or
versus placebo), as measured by magnetic resonance imag-
ing (MRI), in patients with relapsing forms of MS. Due to
the availability of phase III data, the phase II trials are not
discussed further.

Approval of SC ofatumumab in patients with relapsing
forms of MS was based on the results from two identical,
multicentre, double-blind, randomized, active-comparator
controlled phase III trials, ASCLEPIOS I and II (n = 927
and 955; clinical trial design is summarized in Fig. 1) [6,
9, 10]. A double-dummy design was used. In these trials,
eligible patients were aged 18-55 years and had a diagno-
sis of MS with a relapsing-remitting course or a secondary
progressive course with disease activity [6]. Other inclusion
criteria were an Expanded Disability Status Scale (EDSS)
score of 0-5.5 (range 0—10, where a higher score equals
greater disability); > 1 relapse 1 year before screening, > 2
relapses 2 years before screening or > 1 lesion detected
using gadolinium (Gd) enhancement on MRI in the year
before randomization; and neurologically stable condi-
tion for 1 month before randomization. Exclusion criteria
included MS diagnosis more than 10 years ago with EDSS
score < 2, neuromyelitis optica, active infection or an immu-
nocompromised state [6].

Patients received SC ofatumumab 20 mg once monthly
(following initial weekly doses at days 1, 7 and 14) or oral
teriflunomide 14 mg once daily for up to 30 months [6].
Randomization was stratified according to geographic region
and subtype of MS. The primary efficacy endpoint was the
annualized relapse rate, defined as the number of confirmed
MS relapses per year according to prespecified criteria. Key
secondary endpoints are shown in Table 2 [6].

Baseline demographics and disease characteristics were
similar across treatment arms in both phase III trials [6].
Averaged across ASCLEPIOS I and II [6], the mean age
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Table 1 Pharmacological properties of ofatumumab

Pharmacodynamic properties
B cell depletion

In the phase II APLIOS study, B cell count < 10 cells/pL. was seen in 84.6% of ofatumumab recipients at day

14 and sustained by > 95% of pts until end of study [13]

In phase III trials, rapid and sustained reduction in B cell count (using an anti-CD19+ assay) was seen in
ofatumumab recipients (and across all pt subgroups); 94% of pts had < 10 cells/uL (LLN 40 cells/uL) at study
week 4 and sustained for up to week 120 with continued treatment [6, 9, 10]. B cell count was below LLN
in 77.0-78.8% of pts after one dose, in 99.3-99.5% of pts at week 12, and in =~ 92-97% of pts from week

12-120 [9]

B cell repletion

Median time to B cell recovery (to LLN or baseline) post treatment discontinuation was 24.6 weeks in phase III

clinical trials [10]; pharmacokinetic modelling and simulation data for B cell repletion estimated a median of
23-40 weeks [9, 10]. Faster post-treatment B-cell repletion than several other anti-CD20 monoclonal antibod-

ies [28]
Immunogenicity
Pharmacokinetic properties [9, 10]

Incidence of anti-drug antibodies in phase III trials too low (0.2% of pts) for evaluation [9, 10]

Non-linear pharmacokinetics; clearance decreased over time (due to B cell depletion) [10]

Absorbed mainly via the lymphatic system; at steady state, once-monthly SC dosing of ofatumumab 20 mg results in a mean AUC_ of 483

ug-h/mL and a mean C,, of 1.43 ug/mL

Estimated steady-state volume of distribution was 5.42 L

Metabolised by ubiquitous proteolytic enzymes into small peptides and amino acids

Eliminated by target-mediated route (binds to B cells) and target-independent route (mediated by non-specific endocytosis, then intracellular
catabolism); higher baseline B cell count results in more target-mediated elimination, leading to greater clearance, which causes B cell

depletion; estimated clearance 0.34 L/day following B cell depletion [9]

Steady-state half-life ~ 16 days

Drug interactions and effect in pts with abnormal liver or kidney function have not been studied (dose modification not expected [10])

AUC, area under the plasma concentration-time curve over the dosing interval, C

pt(s) patient(s), SC subcutaneous

Patients with MS with a

> relapsing-remitting course or
secondary progressive course
with disease activity assessed
for eligibility (n = 2557)

P Eligible patients randomized (n = 1882)

'nar aXimum drug concentration, LLN lower limit of normal,

> Primary endpoint
assessed

[ Randomized Double-Blind Treatment

Ofatumumab 20 mg (n = 465)

Ofatumumab 20 mg (n = 481)

Screening
e Comparator teriflunomide 14 mg (n = 462)
ASCLEPIOS Il

Comparator teriflunomide 14 mg (n = 474)

Annualized relapse rate

Fig. 1 Trial design of the randomized, double-blind, multinational phase III ASCLEPIOS trials in adults with relapsing forms of multiple scle-
rosis [6], with further information available in Table 2. Efficacy results are reported in the animated figure (available online). MS multiple sclero-

sis, RR rate ratio

was 38 years and 68% of patients were female. The major-
ity (89%) of patients were white [9]. Most (94%) patients
had relapsing-remitting MS and 40% had not received any
previous DMT [6]. The mean number of Gd-enhancing T1
lesions per MRI scan was 1.5 and 61% of patients had no
Gd-enhancing lesions. At baseline, the mean EDSS score
was 2.9 and the normalized brain volume was 1442 cm? [6].

Ofatumumab was more effective than teriflunomide at
reducing relapse rates in adults with relapsing forms of MS. In
the intent-to-treat (ITT) populations in both trials (median dura-
tion of treatment was 85 weeks), the annualized relapse rates
were significantly lower in the ofatumumab groups than the
teriflunomide groups (Table 2) [6, 9, 10]. The relative risk of a
relapse was reduced by more than 50% in both trials [6, 9, 10].
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Table 2 Efficacy of subcutaneous ofatumumab 20 mg versus oral terifflunomide 14 mg in patients with relapsing forms of multiple scle-|

rosis in two phase III trials [ ]

Endpoints ASCLEPIOS 1 ASCLEPIOS 1T
OFA TER RR/TD?(95% CI) OFA TER RR/TD?(95% CI)
Annualized relapse rate® 0.11 0.22 0.49 (0.37-0.65)%*** 0.10 0.25 0.42 (0.31-0.56)%***
MRI-related endpoints®
Mean no. of Gd-enhancing T1 lesions per MRI scan® 0.01 0.45 0.03 (0.01-0.05)*** 0.03 0.51 0.06 (0.04-0.10)***
Annualized rate of new or enlarging T2 lesions® 0.72 4.00 0.18 (0.15-0.22)*** 0.64 4.15 0.15 (0.13-0.19)***
Annual rate of loss in brain volume (%) 0.28 0.35 0.07 (- 0.02 to 0.15) 0.29 0.35 0.07 (- 0.02 to 0.15)

Disability-related endpoints®
Confirmed disability worsening at 3 months" (% of pts)
Confirmed disability worsening at 6 months" (% of pts)
Confirmed disability improvement at 6 months (% of pts)

10.9% OFA vs 15.0% TER [HR 0.66 (95% CI 0.50-0.86)**]
8.1% OFA vs 12.0% TER [HR 0.68 (95% CI 0.50-0.92)*]
11.0% OFA vs 8.1% TER [HR 1.35 (95% CI 0.95-1.92)]

EDSS Expanded Disability Status Scale, Gd gadolinium, HR hazard ratio, MRI magnetic resonance imaging, OFA ofatumumab, pts patients, RR

rate ratio, TER teriflunomide, TD treatment difference
*p =0.01, **p = 0.002, ***p < 0.001

“RR for primary endpoint and first two MRI-related endpoints, and TD for annual rate of loss in brain volume
Primary efficacy endpoint (assessed in 454 and 452 pts in the OFA and TER groups in ASCLEPIOS I, and 469 pts in both treatment groups in

ASCLEPIOS II)

“Endpoints evaluated hierarchically in order shown (provided all prior null hypotheses were rejected)
dAssessed in 432 and 422 pts in the OFA and TER groups in ASCLEPIOS 1, and 439 and 469 pts, respectively, in ASCLEPIOS 11
“Evaluated at end of study (assessed in 440 and 431 pts in the OFA and TER groups in ASCLEPIOS 1, and 448 and 443 pts, respectively, in

ASCLEPIOS II)

fAssessed in 418 and 409 pts in the OFA and TER groups in ASCLEPIOS I, and 437 and 434 pts, respectively, in ASCLEPIOS II

£Kaplan-Meier estimates at 24 months, based on prespecified meta-analyses using pooled data from both trials (n = 944 and 931, respectively,
for disability worsening endpoints, and n = 749 and 723 for disability improvement endpoint), and only if the null hypothesis for the primary

endpoint was rejected

"Disability worsening defined as an increase in EDSS score of > 1.5, 1.0 or 0.5 points in pts with baseline EDSS score of 0, 1-5 or > 5, respec-

tively

IDisability improvement defined as a decrease in EDSS score of > 1.0 or 0.5 points if baseline EDSS score was 2.0-6.0 or 6.5-9.0 (sustained for

at least 6 months)

For most secondary endpoints, ofatumumab was more
effective than teriflunomide, significantly reducing the num-
ber of MRI-detected lesions and the proportion of patients
with confirmed disability worsening at 3 and 6 months
(Table 2) [6]. There were no statistically significant between-
group differences for the annual rate of loss in brain volume
(p > 0.12) or the proportion of patients with a confirmed dis-
ability improvement at 6 months (p = 0.09 in the pooled trials)
[6]. A similar effect of ofatumumab on the key disability- and
MRI-related endpoint results compared to teriflunomide was
observed across the exploratory subgroups analysed (age, sex,
body weight, baseline disease and disability characteristics,
previous non-steroid treatment for MS) [9, 10].

A post hoc analysis of the ASCLEPIOS trials evaluated
the efficacy of ofatumumab in a subgroup of treatment-naive
patients who had been diagnosed with relapsing forms of MS
within the last 3 years (n = 615) [16]. Baseline patient char-
acteristics were consistent with those of patients with early
MS. Compared with teriflunomide, ofatumumab therapy
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showed superior efficacy in primary and several key second-
ary efficacy endpoints. These reductions in disability- and
MRI-related outcomes were comparable to those in the overall
population [16]. Clinically relevant differences in the annual-
ized relapse rate were not seen in patients regardless of base-
line demographics or patient disease characteristics [17, 18].

4 Tolerability of Ofatumumab

SC ofatumumab 20 mg had a generally manageable toler-
ability profile in patients with relapsing forms of MS, as
evaluated using pooled safety population data from ASCLE-
PIOS I and II [6, 9, 10]. Results were consistent with phase
II trial data, in which SC ofatumumab was well tolerated in
patients with relapsing forms of MS [14, 15, 19].

In the phase III trials, adverse events (AEs) were reported
in 83.6% of ofatumumab recipients (791 of 946) and 84.2%
of teriflunomide recipients (788 of 936) [6]. The most
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Injection-site E 10.9 (n=946)
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mg (n = 936)
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Fig.2 Most common (> 10% of ofatumumab recipients) treatment-
emergent adverse events in the safety population of two identical
phase III trials (ASCLEPIOS I and II) in patients with relapsing
forms of multiple sclerosis [20].

commonly reported AEs (> 10% of ofatumumab recipients)
were injection-related reactions, nasopharyngitis, headache,
injection-site reactions, upper respiratory tract infections and
urinary tract infections (Fig. 2) [6]. Local injection-site reac-
tions were most commonly (> 2% of patients) erythema,
pain, itching and swelling, and were mild to moderate in
severity [9, 10]. Prophylaxis with medications such as pain
relievers, antihistamines and/or steroids did not significantly
reduce the frequency of these reactions [6]. In a post hoc
analysis of ofatumumab in newly-diagnosed, treatment-naive
patients, the tolerability profile was consistent with that of
the overall populations in ASCLEPIOS I and II [16].

Serious AEs were reported in 9.1% of ofatumumab recipi-
ents and 7.9% of teriflunomide recipients [6], and were most
commonly (incidence > 1% of patients) infections and infes-
tations (2.5% vs 1.8%), injury, poisoning and procedural
complications (1.4% vs 1.0%), psychiatric disorders (1.1%
vs 0.2%) and neoplasms (1.0% vs 0.4%) [20]. Discontinua-
tion of treatment due to AEs occurred in 5.7% and 5.2% of
ofatumumab and teriflunomide recipients [10]; this was most
commonly (3.3%) due to low immunoglobulin M (IgM) lev-
els (defined as 10% below the lower limit of normal) in ofa-
tumumab recipients [9].

The immunogenicity of ofatumumab was assessed in
ASCLEPIOS I and IT [9, 10] and in an open-label, extension
phase IIIb trial (ALITHIOS; n = 1703) [21]. In the ASCLE-
PIOS trials, the mean IgM level was reduced by 30.9% after
48 weeks on-study, and by 38.8% after 96 weeks [10]. The
IgM level was below 0.34 g/dL in 14.3% of patients. The
reduced IgM levels were not associated with an increased
risk of infection or serious infection. Conversely, immuno-
globulin G (IgG) levels were increased by 4.3% after 48
weeks, and by 2.2% after 96 weeks [9, 10].

The ALITHIOS trial assessed the long-term tolerability of
SC ofatumumab 20 mg in patients who continued treatment
with ofatumumab (or were switched from teriflunomide) fol-
lowing completion of the APLIOS, APOLITOS and ASCLE-
PIOS I/ trials [21]. The association between IgM and IgG
levels and the incidence of serious infections was analysed
following up to 3.5 years of treatment. The mean serum IgM
level was reduced by treatment, but remained above the lower
limit of normal (defined as 0.4 g/L in the study). The mean
serum IgG level remained consistent with baseline values. The
risk of serious infections (incidence rate 1.39 per 100 patient-
years) was not impacted by changes in IgM or IgG levels [21].

4.1 Adverse Events of Special Interest

In the phase III trials, AEs of special interest (AESIs) with
ofatumumab included infections, systemic injection-related
reactions and malignancy [6, 9, 10]. However, ofatumumab
was not associated with an increased frequency of malig-
nancy compared with teriflunomide (0.5% vs 0.4% [6]) in
these trials [20], and is not discussed further.

In the pooled ITT populations in both trials, the rate
of infections and infestations was 51.6% in ofatumumab
recipients and 52.7% in teriflunomide recipients [odds ratio
0.96 (95% CI 0.80—1.15)] [6]. The rate of serious infection
(including opportunistic infections such as progressive mul-
tifocal leukoencephalopathy, hepatitis B virus reactivation
or appendicitis [20]) was 2.5% and 1.8% in ofatumumab and
teriflunomide recipients [6]. Temporary interruption of treat-
ment or discontinuation due to serious infection occurred in
1.2% and 0.2% of patients, respectively [10]. Upper respira-
tory tract and urinary tract infections were both reported in
more than 10% of ofatumumab recipients (Fig. 2) [20].

Systemic injection-related reactions, most commonly
(= 2% of patients) fever, headache, myalgia, chills and
fatigue [9, 10], occurred in more ofatumumab recipients than
in teriflunomide recipients who received matching placebo
injections (Fig. 2). Most systemic injection-related reactions
were mild to moderate in severity and did not require treat-
ment [6]. In ofatumumab recipients, the incidence of sys-
temic injection-related reactions was highest with the first
injection (14.4%), reducing to < 3% from the third injec-
tion onward [9, 10]. Two (0.2%) grade 3 systemic injection-
related reactions developed in this group, and ofatumumab
was discontinued after the first injection in one patient [6].

5 Dosage and Administration
of Ofatumumab

Ofatumumab is approved in several countries worldwide,

including the USA [9], those in the EU [10] and Japan [11],
for the treatment of adults with relapsing forms of MS. In
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the USA, this includes clinically isolated syndrome, relaps-
ing-remitting disease and active secondary progressive
disease [9]. In the EU, relapsing MS is defined as active
disease characterised by clinical or imaging features [10].
In Japan, ofatumumab can be used for the prevention of
recurrence and suppression of progression of physical dis-
orders in patients with relapsing-remitting MS or second-
ary progressive MS with disease activity [11]. Ofatumumab
is available as a 20 mg/0.4 mL pre-filled auto-injector pen
(Sensoready®) or syringe for self-administered SC injection
into the abdomen, thigh or outer upper arm [9, 10]. The first
injection of ofatumumab should be administered under the
guidance of a healthcare professional. The recommended
dosage is 20 mg on days 1, 7 and 14 initially, then once
monthly from day 28 [9-11].

In the EU, ofatumumab is contraindicated in patients with
severe active infection, known active malignancy or who
are in a severely immunocompromised state [10]. In the
USA, patients with active hepatitis B virus infection must
not receive ofatumumab; screening and monitoring for reac-
tivation are advised in at-risk patients [9]. Concomitant use
of ofatumumab with immunosuppressant medication (e.g.
systemic corticosteroids) may increase the risk of infection
[9]; the risk of additive immune system effects must be con-
sidered before coadministration [9, 10].

As expected with B cell therapy, ofatumumab may
decrease IgM levels. In the USA, monitoring of quantita-
tive serum IgM levels is recommended during treatment and
after discontinuation of therapy until B cell repletion [9].
Live-attenuated or live vaccines should be administered at
least 4 weeks prior to initiation of ofatumumab and, when-
ever possible, inactivated vaccines should be administered
at least 2 weeks prior to initiation of ofatumumab [9, 10].

Animal studies indicate that ofatumumab can cause foe-
tal harm (e.g. due to B cell depletion) [9, 10] and limited
human data suggest that ofatumumab should be avoided
during pregnancy [22]. Females of reproductive potential
should use effective contraception while being treated with
ofatumumab and for 6 months after the last dose [9, 10].
No data are available regarding the use of ofatumumab in
breastfeeding women [9, 10].

Local prescribing information should be consulted for
further detailed information regarding warnings and precau-
tions, vaccinations and use in special populations.

6 Place of Ofatumumab in the Management
of Relapsing Forms of Multiple Sclerosis

There are many effective DMTs for the treatment of MS,
as management is heavily determined by patient response
and other patient-specific factors (Sect. 1). In patients with
relapsing forms of MS, current guidelines recommend any
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one of over a dozen different DMTs, including interferons,
glatiramer acetate, teriflunomide, dimethyl fumarate, fin-
golimod, cladribine and the monoclonal antibodies alem-
tuzumab, natalizumab and ocrelizumab [7, 23]. Another
monoclonal antibody, ofatumumab, has the potential to be a
useful treatment option for patients with relapsing forms of
MS. As the most recent guidelines for MS treatment were
published prior to the approval of ofatumumab [7, 23],
updates are awaited with interest.

The efficacy and tolerability of SC ofatumumab in adults
with relapsing forms of MS were evaluated in two identi-
cal phase III trials (Sect. 3). Treatment with ofatumumab
resulted in significantly lower annualized relapse rates,
MRI-detected lesion activity and disability worsening rates
compared with teriflunomide therapy (Sect. 3). Ofatumumab
therapy lowered neurofilament light chain levels, but did not
lead to a significant change in brain volume; as these are
both markers of tissue damage, the discrepancy may require
further investigation [6].

Ofatumumab had a generally manageable tolerability pro-
file in phase III trials (Sect. 4). In line with the safety pro-
files of other anti-CD20 monoclonal antibodies [4], AESIs
included infections and systemic injection-related reactions
(Sect. 4.1), which were generally manageable with monitor-
ing and/or symptom management [9, 10]. Infections are a
potential safety concern with ofatumumab therapy due to its
mechanism of action and based on its prior use in other indi-
cations, as well as previous experience with other anti-CD20
monoclonal antibodies [20]. However, there was no signifi-
cant between-group difference in the incidence of infections
in the phase III trials (Sect. 4.1). The risk of infections was
also not significantly impacted by the reduced IgM levels
resulting from ofatumumab treatment (Sect. 4). Compared
with teriflunomide, the frequency of malignancies (an AESI)
was not increased by ofatumumab therapy (Sect. 4.1); never-
theless, due to the short duration of these trials and the effect
of ofatumumab on the immune system, the potential risk of
malignancies developing cannot be excluded [20].

A network meta-analysis (NMA) indirectly compared
ofatumumab with other DMTs, as no other direct compara-
tive data are available aside from the ASCLEPIOS trials,
and suggests that ofatumumab may be as effective as the
monoclonal antibodies alemtuzumab, natalizumab and ocre-
lizumab [5]. For the endpoints of annualized relapse rate and
disability progression, ofatumumab was also found to be
superior to or not statistically different from the other non-
antibody DMTs (cladribine, dimethyl fumarate, fingolimod,
glatiramer acetate, interferon p and teriflunomide) analysed.
However, given the indirect nature of these comparisons and
the lack of long-term clinical outcome data, findings from
this analysis should be interpreted with caution [5].

MS is associated with a substantial economic burden,
such as through the direct cost of medicines or indirect
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societal impacts from loss of productivity [24]. Ofatumumab
was not estimated to be cost effective compared with 10
DMTs (including teriflunomide) from a Canadian healthcare
payer perspective [25]. However, the National Institute for
Health and Care Excellence (NICE) considers that ofatu-
mumab could be cost effective from a National Health Ser-
vice perspective [26]. Ofatumumab was estimated to have an
incremental cost-effectiveness ratio below the cost effective
threshold of £20,000 per quality-adjusted life-year gained.
Although NICE recommends ofatumumab as an effective
treatment option in adults with relapsing-remitting MS
with active disease (defined by clinical or imaging features)
[26], further real-world efficacy and tolerability data (ideally
from trials of longer duration) and/or direct comparisons
with other DMTs will be useful in determining the place of
ofatumumab in the management of relapsing forms of MS.

Although the dosing frequency of some monoclonal anti-
body treatments may be less frequent (e.g. once or twice
per year), ofatumumab has the advantage of being the first
targeted B cell therapy that can be self-administered at home
(compared with intravenous infusion in a hospital setting),
following initial training by a healthcare professional [26].
Both patients with MS and nurses expressed preference for
the Sensoready® pen over other auto-injector pens for deliv-
ery of their MS therapies, citing ease of use and ability to
perform independently [27].

In conclusion, current evidence indicates that ofatu-
mumab is a convenient and effective treatment option, with
a generally manageable tolerability profile, for adults with
relapsing forms of MS.

Data Selection Ofatumumab: 171 records

identified

Duplicates removed 46

Excluded during initial screening (e.g. press releases; 46
news reports; not relevant drug/indication; preclinical
study; reviews; case reports; not randomized trial)

Excluded during writing (e.g. reviews; duplicate data; 51
small patient number; nonrandomized/phase I/II trials)

Cited efficacy/tolerability articles 12
Cited articles not efficacy/tolerability 16

Search Strategy: EMBASE, MEDLINE and PubMed from 1946
to present. Clinical trial registries/databases and websites were
also searched for relevant data. Key words were ofatumumab,
Kesimpta, multiple sclerosis, RMS, RRMS, CIS, SPMS. Records
were limited to those in English language. Searches last updated
16 Nov 2021.
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