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Abstract
Inebilizumab  (Uplizna®) is a recently approved monoclonal antibody for use in adults with neuromyelitis optica spectrum 
disorder (NMOSD) who are anti-aquaporin-4 (AQP4) antibody seropositive. Inebilizumab targets the B cell antigen CD19 
and effectively depletes circulating B cells, thus suppressing inflammatory NMOSD attacks that are potentially disabling or 
life-threatening. It is approved as an intravenous infusion in several countries. In the pivotal phase 2/3 N-MOmentum trial, 
inebilizumab reduced the risk of NMOSD attacks compared with placebo, including in AQP4-antibody seropositive patients. 
Inebilizumab also significantly reduced the risk of disability score worsening, the number of NMOSD-related hospitalisations 
and MRI lesion count, but had no significant effect on low-contrast binocular vision. The treatment effect on relapse risk and 
disability scores was sustained in inebilizumab-treated patients for ≥ 4 years during the open-label extension. Inebilizumab 
was generally well tolerated, with the most common adverse events being urinary tract infection and arthralgia. Thus, inebi-
lizumab is an effective treatment option for adults with AQP4-antibody seropositive NMOSD.

Plain Language Summary
Neuromyelitis optica spectrum disorder (NMOSD) is a chronic condition denoted by relapsing autoimmune attacks affecting 
the central nervous system, which may lead to accruing disability or death. It is frequently associated with anti-aquaporin-4 
(AQP4) autoantibodies. In recent years, three new monoclonal antibody therapies have gained regulatory approval for the 
treatment of NMOSD. Inebilizumab (Uplizna®), a monoclonal antibody that targets B cells, is approved for use in AQP4-
antibody seropositive adults as an intravenous infusion. Inebilizumab was effective at preventing NMOSD relapse compared 
with placebo in a pivotal phase 2/3 trial. It also prevented worsening of disability scores, and decreased the number of NMOSD-
related hospitalisations and MRI lesions, but did not significantly improve low-contrast binocular vision. The clinical benefit of 
inebilizumab was maintained long-term (≥ 4 years in the open-label extension). Inebilizumab was generally well tolerated, with 
most adverse events being mild to moderate in severity. The most common adverse events were urinary tract infection and joint 
pain. Inebilizumab provides an effective option for preventing NMOSD attacks in adults who are AQP4-antibody seropositive.
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Monoclonal antibody that depletes a broad range of B 
cells, including plasmablasts and some plasma cells

Effectively prevents NMOSD relapses, including in 
AQP4-antibody seropositive patients

Clinical benefit is sustained over long-term treatment 
(≥ 4 years)

Generally well tolerated; the most common adverse 
events were urinary tract infection and arthralgia
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1 Introduction

Neuromyelitis optica spectrum disorder (NMOSD) is a 
chronic disorder of the CNS characterized by relapsing 
inflammatory autoimmune attacks affecting the spinal cord, 
optic nerve, brain and/or brainstem [1]. Once considered a 
subclass of multiple sclerosis (MS), NMOSD is now rec-
ognised as a distinct disease. Recovery following NMOSD 
attacks is often incomplete, leading to accruing disability, 
including paralysis and blindness, and potentially death. 
Severe disability can occur rapidly; thus, preventing cumu-
lative NMOSD attacks is of vital importance [1].

NMOSD can be defined and stratified by the presence/
absence of anti-aquaporin-4 (AQP4) immunoglobulin (Ig) 
G autoantibodies in the serum [2]. This highly specific 
biomarker is detected in ≈ 76% of patients diagnosed with 
NMOSD. Although the exact aetiology of NMOSD is yet 
to be defined, evidence suggests that AQP4-antibodies 
(which target the most prevalent astrocyte water channel in 
the CNS) are likely pathogenic [2]. These autoantibodies 
initiate the complement cascade, thereby causing astrocyte 
injury and recruitment of inflammatory cells to the site [3]. 
Furthermore, type 1 interferon, which can be elevated in 
NMOSD, may cause some B cells to express interleukin 
(IL)-6 and promote the proliferation of inflammatory T 
cells, further driving CNS tissue damage [4]. This has led 
to investigations focused on components of these inflamma-
tory pathways as therapeutic targets [1].

Treatment of NMOSD often includes intravenous corti-
costeroids with concurrent or rescue plasmapheresis to treat 
acute inflammatory attacks [5]. Early initiation of immuno-
suppressive maintenance therapy is recommended to prevent 
relapses [5]. Immunosuppression is required long term, with 
a high risk of relapse upon discontinuation of therapy [6]. 
Preceding the approval of a monoclonal antibody therapy, no 
approved preventative treatments for NMOSD attacks were 
available. Drugs such as rituximab (a monoclonal antibody 
that binds B cell antigen CD20) and azathioprine have been 
commonly used off-label as first-line maintenance therapies 
for NMOSD [1, 5, 7]. However, many patients experience 
breakthrough attacks, with relapse-free rates between 30 and 
80% [1]. Treatment options with robust evidence of efficacy 
were urgently needed.

In recent years, three new monoclonal antibody thera-
pies have gained regulatory approval for the treatment of 
NMOSD: inebilizumab (targeting CD19), eculizumab (tar-
geting complement protein C5) and satralizumab (targeting 
IL-6 receptor) [7]. Inebilizumab  (Uplizna®) is approved in 
several countries, including the USA [8] and EU [9] where 
inebilizumab is approved in adults with AQP4-antibody 
seropositive NMOSD. This article summarises the key 

pharmacological properties of inebilizumab and reviews its 
efficacy and tolerability in the treatment of NMOSD.

2  Pharmacodynamic Properties

Inebilizumab is a humanised, afucosylated IgG1κ monoclo-
nal antibody that targets the B cell-specific antigen CD19 
[10]. The exact mechanism behind the treatment effect of 
inebilizumab in NMOSD is yet to be defined. However, it 
is presumed to involve binding to the B cell, resulting in 
antibody-dependent, cell-mediated cytotoxicity. CD19 is 
expressed on a wider range of B cells than CD20. Unlike 
CD20, which is also present on a small subset of T cells [11], 
CD19 is specific for cells of the B cell lineage, including 
precursor B cells, plasmablasts and a subset of plasma cells 
[10]. Plasma cells are the primary source of autoantibodies 
such as AQP4 antibodies. Some B cells also produce IL-6, 
which is elevated in patients with NMOSD [4]. Thus, B cell 
depletion is expected to suppress the inflammatory attacks 
characteristic of NMOSD [10].

Dose-escalating phase 1 trials of intravenous inebili-
zumab in patients with systemic sclerosis (single dose; 
0.1–10 mg/kg) and relapsing MS (two doses of 30, 100 or 
600 mg 2 weeks apart) demonstrated that all doses tested 
rapidly decreased B cell levels, as measured by circulating 
CD20+ cells as a proxy for CD19+ B cells [12, 13]. Higher 
doses were associated with a greater proportion of patients 
achieving B cell depletion (i.e. a ≥ 90% reduction in B cell 
level from baseline) and more sustained depletion [12, 13].

In the phase 2/3 N-MOmentum study (Sect. 4), patients 
with NMOSD who received intravenous inebilizumab (two 
doses of 300 mg 2 weeks apart) experienced a rapid decrease 
in CD20+ B cell levels to < 10% of baseline within 4 weeks 
(p < 0.0001) [14]. This was maintained for the duration 
of the randomized controlled period (RCP; 6.5 months). 
In the open-label extension (OLE; Sect. 4.1), B cell levels 
remained low in inebilizumab-treated patients for up to 4 
years with repeated dosing every 6 months [15]. Patients 
with a greater extent of B cell depletion (≤ 4 cells/μl) with 
inebilizumab had a moderately lower annualised attack rate 
(AAR) and fewer new or enlarging T2 lesions than those 
with a B cell count of > 4 cells/μl; the AAR and the number 
of new or enlarging T2 lesions observed in both subgroups 
were lower with inebilizumab than with placebo [16].

Immunogenicity is a possible issue with protein-based 
therapies. Anti-drug antibodies (ADAs) emerged during 
N-MOmentum in five (3%) inebilizumab-treated patients 
and four (7%) placebo-treated patients [14]. At the end of the 
OLE, the overall incidence of ADAs was 7.1% [9]. This did 
not affect the pharmacodynamic or pharmacokinetic profile 



1135Inebilizumab: A Review

of the drug. Vaccine-generated antibody concentrations (as 
assessed by anti-tetanus IgG levels) were not affected by 
inebilizumab [14].

3  Pharmacokinetic Properties

In general, intravenous inebilizumab has a pharmacoki-
netic profile typical of monoclonal IgG antibodies [17]. 
In N-MOmentum (Sect. 4), the median time to maximum 
plasma concentration was 0.07 days after the first dose of 
inebilizumab [14]. Population pharmacokinetic analyses, 
including N-MOmentum [14] and two smaller studies in 
patients with systemic sclerosis [13] and relapsing MS [12], 
showed the volume of distribution in the central and periph-
eral compartments was 2.95 and 2.57 L [17].

The pharmacokinetics of inebilizumab follow a two-com-
partment model with parallel first-order and time-dependent 
nonlinear elimination pathways [17]. Inebilizumab is pre-
dominately eliminated by proteolytic enzymes via the reticu-
loendothelial system. The estimated typical clearance is 188 
ml/day, similar to the clearance of endogenous IgG. At the 
therapeutic dose of inebilizumab, the nonlinear elimination 
pathway is saturated. This is suggestive of receptor-mediated 
clearance, with inebilizumab clearance decreasing over time 
as the pool of CD19+ cells is depleted [17]. The mean elimi-
nation half-life of inebilizumab is 18 days [14, 17].

Inebilizumab is not cleared by the liver or kidneys [9]. 
While no formal studies have been performed in patients 
with impaired kidney or hepatic function [8, 9], there was 
no association of differential inebilizumab clearance with 
liver or kidney function biomarkers in population phar-
macokinetic modelling [17]. Pharmacokinetic parameters 
were similar in patients across baseline disease character-
istics, age, sex and race [17]. Concomitant drugs frequently 
used by patients with NMOSD (e.g. paracetamol, diphen-
hydramine, prednisolone and methylprednisolone) had no 
effect on inebilizumab clearance [17]. As inebilizumab is 
not metabolised or cleared by cytochrome P450 enzymes, 
efflux pumps or protein binding processes, there is a low risk 
of potential interaction with other drugs [8, 9, 17].

4  Therapeutic Efficacy of Inebilizumab

The efficacy of inebilizumab in NMOSD has been evaluated 
in the pivotal N-MOmentum study, a randomized, double-
blind, placebo-controlled, multinational phase 2/3 trial [14]. 
The study enrolled patients aged ≥ 18 years diagnosed with 
NMOSD, an Expanded Disability Status Scale (EDSS) score 
of ≤ 8.0, and having ≥ one documented NMOSD attack 
needing rescue therapy within the year before screening or 

≥ two attacks needing rescue therapy within the 2 years prior 
to screening. Rescue therapy was defined as intravenous 
corticosteroids, intravenous Ig, plasma exchange, or any 
combination of these. N-MOmentum enrolled both AQP4-
antibody seropositive (n = 213) and seronegative (n = 17) 
patients. AQP4-antibody seronegative patients were required 
to meet additional criteria to avoid misdiagnosis of NMOSD 
[18].

A total of 231 eligible patients were randomized 3:1 into 
the inebilizumab or placebo treatment arms [14]. Patients 
received 300 mg of inebilizumab (n = 174) or placebo 
(n = 56) intravenously on days 1 and 15 (600 mg in total). 
To reduce the risk of an NMSOD attack immediately after 
the first dose of inebilizumab, all patients were treated with 
oral corticosteroids (20 mg/day prednisone or equivalent) 
between days 1–14, and tapered until day 21. Following the 
RCP, all patients were able to enrol in an OLE (Sect. 4.1) 
[14].

Demographic and clinical characteristics were generally 
balanced between the inebilizumab and placebo treatment 
arms, including age (mean 43.0 vs 42.6 years), disease dura-
tion (mean 2.4 vs 2.8 years), number of gadolinium-enhanc-
ing lesions (mean 1.2 vs 0.9) and EDSS score (mean 3.8 vs 
4.2) [14]. The majority of patients were female (91% with 
inebilizumab vs 89% with placebo), had received previous 
treatment (99% vs 98%), and had received previous mainte-
nance therapy (66% vs 68%). Baseline characteristics were 
similar in the AQP4-antibody seropositive subgroup and the 
overall population [14].

The primary endpoint was time to the onset of an 
NMOSD attack, defined as the presence of a new symptom 
or worsening of an existing symptom related to NMOSD 
that met at least one of the protocol-defined criteria for an 
attack, as determined by an adjudication committee [14, 19, 
20]. Enrollment was halted early (on recommendation of the 
data-monitoring committee) due to clear evidence of efficacy 
with a conditional power of > 99% [14].

Inebilizumab significantly increased the time to onset 
of an NMOSD attack compared with placebo [14]. Signifi-
cantly fewer patients in the inebilizumab group experienced 
an NMOSD attack during the RCP compared with those in 
the placebo group (Table 1). The number-needed-to-treat 
(NNT) to prevent an attack was 3.73 (95% CI 3.06–5.66). 
Inebilizumab was similarly efficacious in the AQP4-antibody 
seropositive subgroup (Table 1); the NNT was 3.23 (95% 
CI 2.72–4.54). However, the efficacy of inebilizumab could 
not be demonstrated in the AQP4-antibody seronegative 
subgroup, due to the small number of seronegative patients 
enrolled (13 in the inebilizumab group and 4 in the placebo 
group). In this subgroup, three NMOSD attacks occurred 
in the inebilizumab group, while no attacks occurred in the 
placebo group [14].
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Subgroup analysis showed that the treatment effect of ine-
bilizumab was consistent regardless of the location of attack 
(i.e. optic nerve or spinal cord; there were too few brainstem 
attacks to allow assessment of this location), race or ethnic-
ity, body mass index, and whether only attacks adjudicated 
by unanimous decision or all investigator-suspected attacks 
were considered [14]. Further pre-planned sensitivity analy-
ses demonstrated that inebilizumab consistently reduced the 
likelihood of an NMOSD-related attack regardless of who 
reported the attack or how it was evaluated, and across a 
range of demographic and baseline characteristics (all with 
an HR ≤ 0.4 and p < 0.05) [21]. The efficacy of inebili-
zumab in patients who had previously received rituximab 
was also similar to that in patients who had not previously 
received rituximab [22]. Seven patients in N-MOmentum 
had previously experienced a relapse while receiving ritux-
imab; none of these patients experienced an attack while 
receiving inebilizumab during the RCP or OLE [22].

Four key secondary endpoints were analysed in 
N-MOmentum [14, 20]. Inebilizumab stabilised EDSS 
scores, with significantly fewer patients in the inebili-
zumab group having a worsened EDSS score than those 
in the placebo group (Table 1) [14]. The NNT to prevent 
one case of EDSS score worsening was 6 [23]. Subgroup 

analysis confirmed that the effect of inebilizumab on low-
ering the risk of EDSS score worsening was consistent 
regardless of baseline EDSS score, disease duration and 
number of previous attacks [23]. Post hoc analysis showed 
that inebilizumab reduced the risk of 3-month EDSS-
confirmed disability progression at any point during the 
RCP, though the time-to-event design of the trial limits 
the interpretation of these findings [23]. Inebilizumab also 
significantly reduced the cumulative active MRI lesion 
count and the number of NMOSD-related hospitalisations 
(Table 1) [14]. There was no treatment effect on the low-
contrast visual acuity binocular score compared with pla-
cebo (Table 1). However, in a post hoc sensitivity analysis, 
there were fewer incidences of optic neuritis in the inebi-
lizumab group than the placebo group (HR 0.288; 95% 
CI 0.120–0.694 in the intention-to-treat population) [14].

Serum glial fibrillary acidic protein (sGFAP) may be a 
useful biomarker for NMOSD disease activity, with higher 
levels correlated with greater attack risk and severity 
[24]. In patients who did not experience an attack during 
N-MOmentum, inebilizumab was associated with reduc-
tions from baseline in sGFAP levels. In patients who did 
experience an attack, inebilizumab was associated with 

Table 1  Efficacy of intravenous inebilizumab in the treatment of neuromyelitis optica spectrum disorder: results from the phase 2/3 
N-MOmentum study [14]

AQP4+ aquaporin-4 antibody seropositive, BGD between-group difference, BL baseline, EDSS Expanded Disability Status Scale, HR hazard 
ratio, INE inebilizumab, ITT intention-to-treat, LCVAB low-contrast visibility acuity binocular, LSM least squares mean, MRI magnetic reso-
nance imaging, NMOSD neuromyelitis optica spectrum disorder, OR odds ratio, PL placebo, pts patients, RR rate ratio
*p ≤ 0.0125, **p < 0.0001 vs PL
a Primary endpoint was time to onset of an NMOSD-related attack
b An increase of ≥ 2 from a BL of 0, increase of ≥ 1 from a BL of 1–5, or increase of ≥ 0.5 from a BL of ≥ 5.5
c No. of optotypes correctly identified on a low-contrast Landolt C chart, in 171 pts receiving INE (158 AQP4+) and 56 pts receiving PL (52 
AQP4+)
d Cumulative total no. of active MRI lesions, in 79 pts receiving INE (74 AQP4+) and 32 pts receiving PL (31 AQP4+)
e Inpatient hospitalisations longer than an overnight stay, in 10 pts receiving INE (8 AQP4+) and 8 pts receiving PL (7 AQP4+)
f Nominal p values

Treatment (no. of pts) NMOSD  attacka [no.] 
(% pts)

Worsening EDSS 
score from  BLb [no.] 
(% pts)

Mean change from BL

LCVAB  scorec

[LSM]
MRI lesion  countd No. of NMOSD-related 

 hospitalisationse

Overall ITT population
 INE (174) 21 (12%) 27 (16%) 1.576 1.6 1.0
 PL (56) 22 (39%) 19 (34%) 1.442 2.3 1.4
 HR/Effect size (95% 

CI)
HR 0.272 (0.150 to 

0.496)**
OR 0.370 (0.185 to 

0.739)*f
BGD 0.134 (− 2.025 

to 2.294)
RR 0.566 (0.387 to 

0.828)*f
RR 0.286 (0.111 to 

0.741)*f

AQP4+ pts
 INE (161) 18 (11%) 25 (16%) 0.562 1.7 1.0
 PL (52) 22 (42%) 18 (35%) 0.600 2.3 1.4
 HR/Effect size (95% 

CI)
HR 0.227 (0.121 to 

0.423)**
OR 0.371 (0.181 to 

0.763)*f
BGD − 0.038 

(− 2.312 to 2.236)
RR 0.568 (0.385 to 

0.836)*f
RR 0.258 (0.090 to 

0.738)*f
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smaller attack-related increases in sGFAP and lower 
sGFAP concentrations compared with placebo [24].

4.1  Long‑Term Efficacy

The long-term efficacy and safety of inebilizumab was 
monitored in 216 patients from N-MOmentum who 
entered the OLE, during which they received 300 mg 
of inebilizumab every 6 months (after an initial 300 mg 
on days 1 and 15 if the patient had originally been ran-
domized to placebo) [25]. The mean duration of inebi-
lizumab treatment was 3.2 years (maximum 5.5 years). 
Supporting the efficacy results reported in the initial RCP, 
87.7% of patients who continued inebilizumab and 83.4% 
of patients who switched from placebo to inebilizumab 
were attack-free during the OLE. The overall AAR for 
both the RCP and OLE was 0.092 attacks/person-year [25]. 
A post hoc analysis of AARs in AQP4-antibody seron-
egative patients during the RCP and OLE suggested some 
benefit of inebilizumab in this subgroup [26].

Of the 213 AQP4-antibody seropositive patients 
enrolled in N-MOmentum, 201 continued to the OLE 
[15]. In a post hoc analysis of 75 AQP4-antibody sero-
positive patients who received inebilizumab for ≥ 4 years, 
18 adjudicated attacks occurred in 13 patients, with four 
patients experiencing multiple attacks. Twelve attacks 
(67%) occurred within the first year of treatment and six 
attacks (33%) occurred in years 2–4. Five attacks (28%) 
were major in severity (all except one occurred in year 
1) and 11 (61%) were minor; the severity of two attacks 
was not captured. The AAR was 0.052 attacks/person-year 
(95% CI 0.029–0.092). Attack-free probability was 87% 
after 1 year and was stable through to year 4. EDSS scores 
were also stable throughout this period [15].

5  Tolerability of Inebilizumab

Inebilizumab was generally well tolerated in adults with 
NMOSD in N-MOmentum and its OLE [14, 15, 25]. Safety 
analysis was conducted in the as-treated population [14]. 
The rate of adverse events (AEs) was similar in the inebi-
lizumab and placebo groups during the 28-week RCP. In 
the inebilizumab group, AEs (not including events related 
to an adjudicated NMOSD attack) occurred in 125 (72%) 
patients, compared with 41 (73%) in the placebo group. 
The most common AEs (incidence ≥ 10%) associated with 
inebilizumab and occurring at a greater frequency than 
with placebo were urinary tract infection (UTI; 11% vs 
9%) and arthralgia (10% vs 4%) [14].

Most other AEs occurred at similar frequencies in the 
inebilizumab and placebo treatment arms [14]. These 

included infusion-related reactions (IRRs; 9% with inebi-
lizumab vs 11% with placebo), which were all mild to 
moderate in severity. Other common AEs (incidence ≥ 5% 
with inebilizumab) included headache (7% vs 7% with pla-
cebo), back pain (7% vs 4%), nasopharyngitis (7% vs 11%) 
and diarrhoea (5% vs 5%). Eight (5%) patients in the inebi-
lizumab group experienced a serious AE, compared with 
five (9%) in the placebo group. No patients experienced 
more than one serious AE. No deaths occurred in the RCP 
of N-MOmentum [14].

The rate of AEs in the AQP4-antibody seropositive group 
was similar to that in the overall as-treated population [14]. 
The AE profiles in subgroups of African American patients 
[27] and patients with prior rituximab treatment were also 
similar to that in the overall population [22].

No new safety or tolerability concerns emerged after 
long-term treatment with inebilizumab [15, 25]. In the 
OLE, 89 (39.6%) patients reported an AE, with the most 
common being UTI (26.2%), nasopharyngitis (20.9%) and 
arthralgia (17.3%) [25]. IRRs with inebilizumab occurred 
in 28 (12.9%) patients. The overall rate of IRRs through-
out the study was 11.1 events per 100 person-years. Three 
deaths occurred during the OLE; the possibility that one 
was treatment related could not be ruled out [14, 25].

Among AQP4-antibody seropositive patients who had 
been treated with inebilizumab for ≥ 4 years, 70 (90%) of 
75 patients reported an AE and 29 (39%) patients expe-
rienced a treatment-related AE [15]. Seven (9%) patients 
experienced a serious AE; in two patients, these were con-
sidered to be treatment-related [15].

Immunosuppressive therapy may increase the risk of 
malignancy [9]; infection, including progressive multifo-
cal leukoencephalopathy (PML) and reactivation of hepa-
titis B, tuberculosis (TB) [8, 9] and hepatitis C virus [9]; 
and late-onset neutropenia [9]. No cases of malignancy 
or PML have been reported so far in inebilizumab-treated 
patients [14, 15], although PML was included as a dif-
ferential diagnosis in the death of one patient [14]. The 
rate of infection among patients who had received inebili-
zumab for ≥ 4 years was 71.4 events per 100 person-years 
(occurring in 79% of patients) [15]. Neither the rate nor 
severity of infection increased over time and most infec-
tions were mild or moderate in severity [15, 25]. Vigilance 
around infections may be particularly necessary in patients 
with prior rituximab treatment [22]. A post hoc analysis 
revealed that almost all patients (94%) with prior rituxi-
mab treatment experienced an infection(s) during inebili-
zumab treatment, although the actual number of patients 
was small (n = 17) [22].

In N-MOmentum, lymphocyte counts and IgG concen-
trations were lower in the inebilizumab group than in the 
placebo group, likely due to the depletion of B cells (Sect. 2) 
[14]. Hypogammaglobulinaemia during B cell-depleting 
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therapy has previously been associated with higher risk of 
infection in NMOSD [28]. In AQP4-antibody seropositive 
patients treated with inebilizumab for ≥ 4 years, 46.7% of 
patients had normal IgG levels (≥ 700 mg/dL), 29.3% had 
mild hypogammaglobulinaemia (500 to < 700 mg/dL), 20% 
had moderate hypogammaglobulinaemia (300 to < 500 mg/
dL) and 4% had severe hypogammaglobulinaemia (< 300 
mg/dL) [15]. Low IgG titres were not associated with severe 
infection, although the number of patients was small [15].

6  Dosage and Administration

Inebilizumab is approved in the USA [8] and EU [9] for 
the treatment of NMOSD in AQP4-antibody seropositive 
adults. The recommended treatment schedule is two initial 
intravenous infusions of inebilizumab (300 mg each) given 2 
weeks apart to deplete B cells, followed by a single infusion 
(300 mg) every 6 months, beginning from the first dose. The 
infusion is titrated to completion (≈ 90 min) [8, 9].

Before initiating inebilizumab, patients should be 
screened for hepatitis B virus, quantitative serum Igs, TB 
and, in the EU, hepatitis C virus, B cell count and com-
plete blood count [8, 9]. Inebilizumab is contraindicated in 
patients with active hepatitis B infection, active or untreated 
latent TB, and those who have previously experienced a life-
threatening IRR to inebilizumab. In the EU, inebilizumab is 
also contraindicated in patients who are severely immuno-
compromised or have a severe active infection, history of 
PML, active malignancy or hypersensitivity to any substance 
in the infusion [9]. Serum Ig levels should be monitored 
during inebilizumab treatment [8, 9]. If low Ig levels are 
associated with serious opportunistic or recurrent infections, 
discontinuation of inebilizumab should be considered [8, 9].

Prior to every dose of inebilizumab, an active infection 
should be ruled out and patients should be premedicated 
with a corticosteroid, an antihistamine, and an antipyretic 
to reduce the risk of an IRR [8, 9]. Patients should be moni-
tored for IRRs during and for ≥ one hour after inebilizumab 
infusion. In the case of active infection, treatment should 
be delayed until the infection is resolved [8, 9]. During 
N-MOmentum, all patients were treated with oral corticos-
teroids at the start of inebilizumab treatment (Sect. 4) [14]. 
Local prescribing information should be consulted for fur-
ther details surrounding premedication, dosage and admin-
istration, contraindications, warnings and precautions and 
use in special populations.

7  Current Status of Inebilizumab 
in the Management of NMOSD

Inebilizumab gained approval for the treatment of NMOSD 
in AQP4-antibody seropositive adults based on results from 
the pivotal N-MOmentum trial (Sect. 4) [14]. It is the only 
drug approved for NMOSD that binds to CD19, which tar-
gets a broader range of B cells (including plasmablasts and 
some plasma cells) than anti-CD20 antibodies [10]. Inebi-
lizumab significantly reduced the risk of NMOSD attacks 
compared with placebo during the RCP in N-MOmentum 
(Sect. 4). This benefit was seen across all patient subgroups 
analysed, including AQP4-antibody seropositive patients. 
The efficacy of inebilizumab could not be statistically evalu-
ated in AQP4-antibody seronegative patients due to the low 
number of seronegative patients enrolled, although AARs 
may suggest some benefit of inebilizumab in this subgroup 
(Sect. 4.1). Inebilizumab may have a protective effect even in 
patients who did experience an NMOSD attack (Sect. 4) [24].

Secondary outcomes from N-MOmentum show that, rela-
tive to placebo, inebilizumab also prevented worsening in 
disability scores (measured by EDSS) and reduced the cumu-
lative active MRI lesion count and the number of NMOSD-
related hospitalisations (Sect. 4). However, inebilizumab 
did not significantly improve low-contrast binocular vision 
(Sect. 4), suggesting that it may not reduce the severity of 
optic neuritis attacks or promote recovery [14]. The appar-
ent lack of treatment effect may also be due to study design 
(measurement of binocular vs monocular low-contrast visual 
acuity) and the low incidence of optic neuritis attacks [14].

The effect of inebilizumab on NMOSD attack risk was 
sustained throughout the OLE (Sect. 4.1). Furthermore, in 
AQP4-antibody seropositive patients who had received inebi-
lizumab for ≥ 4 years, most (67%) NMOSD attacks occurred 
in the first year of treatment (Sect. 4.1). This suggests that 
inebilizumab may have enhanced efficacy after longer-
term treatment [15]. The mechanisms that underlie this are 
unknown, but may be related to the extent of B cell depletion 
after continued treatment [15]. EDSS scores also remained 
stable over ≥ 4 years (Sect. 4.1), suggesting that inebilizumab 
may prevent disability worsening over the longer term [15].

Inebilizumab was generally well tolerated, with most AEs 
being mild or moderate in severity (Sect. 5). No new safety 
concerns emerged after long-term treatment. The most com-
mon AEs were UTI, arthralgia, IRRs, headache, back pain, 
nasopharyngitis and diarrhoea. B cell-depleting therapies have 
been associated with an increased risk of hypogammaglob-
ulinaemia, malignancies and infections, including PML. To 
mitigate this, patients should be monitored for IRRs during 
and after inebilizumab infusion, and serum Ig levels should 
be monitored throughout inebilizumab treatment (Sect. 6).
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Eculizumab [29, 30] and satralizumab [31, 32] have also 
been approved as monotherapies for NMOSD in AQP4-anti-
body seropositive adults. To date, there have been no head-
to-head studies comparing inebilizumab with these therapies. 
Direct comparison of clinical trial results is difficult due to 
major differences in study designs and patient characteristics. 
Nonetheless, a recent network meta-analysis suggested that 
eculizumab may be more efficacious than inebilizumab (HR 
0.11, 95% credible interval 0.02–0.68) and satralizumab (0.10, 
0.01–0.65) as a monotherapy for preventing relapse in patients 
with AQP4-antibody seropositive NMOSD [33]. These find-
ings are limited by differences in patient inclusion criteria, 
attack definition and adjudication across trials, and the small 
number of patients who received eculizumab monotherapy 
(n = 21), which led to the need to use an imputed hazard 
ratio in this meta-analysis [34, 35]. Potential drawbacks of 
eculizumab include cost, frequency of administration (every 2 
weeks) and a black box warning of the risk of life-threatening 
or fatal meningococcal infection [1, 7, 29, 30].

Inebilizumab is the only NMOSD treatment shown to 
have a statistically significant effect on disability worsen-
ing as measured by EDSS score (Sect. 4). Phase 3 trials 
of eculizumab [36] and satralizumab [37] also measured 
EDSS scores as secondary outcomes but did not find a sta-
tistically significant effect of drug treatment, which may 
have been due to lack of statistical power or differences in 
study design [1]. Inebilizumab [8, 9] also has the advantage 
of requiring less frequent administration than eculizumab 
(every 2 weeks) [29, 30] and satralizumab (every 4 weeks) 
[31, 32]. Satralizumab, a subcutaneous injection, can be 
self-administered [31, 32] and may be preferred by some 
patients.

Overall, inebilizumab [14], eculizumab [36] and satrali-
zumab [37] have all shown a proven benefit in preventing 
NMOSD relapses and are useful options that can be consid-
ered as first- or subsequent-line treatment in AQP4-antibody 
seropositive patients [7]. Efficacy, safety, cost, accessibility, 
convenience, previous treatment history and other factors 
may all impact the choice of therapy [1, 7].

Real-world data on the use of inebilizumab would be of 
interest [1]. Additionally, the long-term effects of inebili-
zumab and other treatments on disability progression in 
NMOSD and long-term safety warrant further investiga-
tion. Pharmacoeconomic analyses may also be of benefit. 
Although AQP4-antibody seropositive patients now have 
several treatment options, there remain unmet needs in 
the treatment of AQP4-antibody seronegative patients [7], 
incomplete recovery from NMOSD attacks [7] and manage-
ment of NMOSD symptoms such as chronic pain [38, 39].

In conclusion, current evidence indicates that inebili-
zumab is an effective treatment option for preventing poten-
tially debilitating NMOSD relapses in adults who are AQP4-
antibody seropositive.

Data Selection Inebilizumab: 191 records 
identified 

Duplicates removed 55

Excluded during initial screening (e.g. press releases; 
news reports; not relevant drug/indication; preclinical 

study; reviews; case reports; not randomized trial)

66

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

31

Cited efficacy/tolerability articles 13

Cited articles not efficacy/tolerability 26

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 inebilizumab, 
Uplizna, MEDI 551, neuromyelitis optica spectrum disorder, 
NMOSD. Records were limited to those in English language. 
Searches last updated 17 Aug 2022
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