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EXECUTIVE SUMMARY
 

This review evaluates whether a risk evaluation and mitigation strategy (REMS) for the new molecular 
entity Enspryng (satralizumab-mwge) is necessary to ensure the benefits outweigh its risks. Genentech, 
Inc. submitted a Biologic Licensing Application (BLA 761149) for satralizumab with the proposed 
indication: for the treatment of 
adult with neuromyelitis optica spectrum disorder (NMOSD). 

(b) (4)

(b) (4)

The most important safety concerns are infections, elevated liver enzymes, and hypersensitivity 
reactions. The Applicant did not submit a proposed REMS with this application. 

Neuromyelitis optica spectrum disorder (NMOSD) is a rare, serious, inflammatory disorder of the central 
nervous systems characterized by severe, immune-mediated demyelination and axonal damage to the 
optic nerves and spinal cord, leading to severe visual loss and transverse myelitis. Satralizumab showed 
evidence of efficacy based on the statistically significant reductions in the risk of protocol-defined 
relapse as confirmed by the clinical events committee CEC. The likely prescribers, neuro-
ophthalmologists, retinal specialists, and neurologists should be familiar with managing the clinically 
significant adverse reactions or risks associated with satralizumab including infections, elevated liver 
enzymes, and hypersensitivity reactions. These risks are addressed in the Warnings and Precautions 
section of the proposed label similarly to other monoclonal antibodies with similar safety profiles, 
including inebilizumab which is indicated for NMOSD. The Division of Risk Management (DRM) and the 
Division of Neurology 2 (DN2) agree that a REMS is not needed to ensure the benefits of satralizumab 
outweigh its risks for the treatment of NMOSD. 

1 Introduction 
This review evaluates whether a risk evaluation and mitigation strategy (REMS) for the new molecular 
entity (NME) Enspryng (satralizumab-mwge) is necessary to ensure the benefits outweigh its risks.a 

Genentech, Inc. submitted a Biologic Licensing Application (BLA 761149) for satralizumab with the 
proposed indication: for the 
treatment of adult with neuromyelitis optica spectrum 

(b) (4)

(b) (4)

disorder (NMOSD).1 This application is under review in the Division of Neurology 2 (DN2). The Applicant 
did not submit a proposed REMS with this application. 

2 Background 
2.1 PRODUCT INFORMATION 
Enspryng (satralizumab), a new molecular entity, is a humanized IgG2 monoclonal antibody (mAb) and 
IL-3 receptor blocker proposed for 
the treatment of adult with neuromyelitis optica spectrum 

(b) (4)

(b) (4)

disorder (NMOSD). Satralizumab is proposed as a 120 mg/mL sterile solution for injection in a prefilled 
syringe. The recommended dose is 120 mg administered subcutaneously at weeks 0, 2, and 4 for the 
first three administrations, followed by a maintenance dose of 120 mg every 4 weeks. Treatment is 

a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity. 
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continued indefinitely or until unacceptable toxicity occurs.b Satralizumab is not currently approved in 
any jurisdiction. 

2.2 REGULATORY HISTORY 
The following is a summary of the regulatory history for BLA 761149 relevant to this review: 

•	 10/31/2013: Fast Track Designation granted for satralizumab (SA237) under IND 118183 

•	 06/30/2014: Orphan Drug Designation granted for satralizumab (SA237) under IND 118183 

•	 01/02/2019: Breakthrough Therapy Designation granted for satralizumab (SA237) under IND 
118183 

•	 08/15/2019: BLA 761149 submission for satralizumab for the treatment of NMOSD received 

•	 01/28/2020: A Post Mid-cycle meeting was held between the Agency and the Applicant via 
teleconference. The Agency informed the Applicant that based review of the safety database 
was ongoing. No specific concerns were discussed. 

3	 Therapeutic Context and Treatment Options 

3.1 DESCRIPTION OF THE MEDICAL CONDITION 

NMOSD was traditionally considered a variant of multiple sclerosis but is now recognized as a distinct 
clinical entity based on unique immunologic features.2 NMOSD can be distinguished from multiple 
sclerosis and other central nervous system inflammatory disorders by the presence of the disease-
specific aquaporin-4 (AQP-4) antibody, which plays a direct role in the pathogenesis of NMOSD. AQP-4 
antibody may also be referred to as AQP-4 IgG or anti-AQP-4 antibody. The estimated prevalence of 
NMOSD ranges from 0.5 to 10 per 100,000 with the incidence in typical recurrent NMOSD being 10 
times higher in women than men.c The hallmark symptoms of NMOSD include acute attacks of bilateral 
or rapidly sequential optic neuritis (leading to severe vision loss) or transverse myelitis with a typically 
relapsing course.2 The transverse myelitis often causes limb weakness, sensory loss, and bladder 
dysfunction.d Brainstem symptoms of nausea, vomiting or hiccups, sometimes intractable, may also be 
present due to medullary involvement. Brainstem involvement may also lead to acute neurogenic 
respiratory failure and death. Untreated, approximately 50% of NMOSD patients will be wheelchair 
users and blind, and a third will have died within 5 years of their first attack.3 

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS 

There are no recommendations for non-pharmacologic therapy for NMOSD. High-dose glucocorticoids 
(i.e. methylprednisolone) are the recommended initial treatment for an acute attack. For those with 

b Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug. 

c Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug involved.
 
d Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be treated with the
 
drug.
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severe symptoms who fail glucocorticoid therapy, therapeutic plasma exchange is the suggested rescue 
treatment for an acute attack.2 

Long-term immunotherapy is indicated for attack prevention once a NMOSD diagnosis is made.2 Soliris 
(eculizumab) and Uplizna (inebilizumab) are the two FDA-approved immunotherapies for NMOSD. 
Eculizumab was originally approved in March 2007 for the treatment of paroxysmal nocturnal 
hemoglobinuria and in June 2019, eculizumab was approved for the treatment of NMOSD in adults who 
are AQP-4 antibody positive. While eculizumab infusions are generally well tolerated, it is approved 
with a risk evaluation and mitigation strategy (REMS) to mitigate the occurrence and morbidity 
associated with meningococcal infections due to its effect on complement.4 Inebilizumab is the most 
recent (June 2020) FDA-approved therapy for NMOSD in adults who are anti-AQP-4 antibody positive.5 

The most important safety concerns associated with inebilizumab are infusion reactions and serious 
infections (i.e. hepatitis B virus reactivation, tuberculosis, and progressive multifocal 
leukoencephalopathy) as well as the risk for decreasing immunoglobulins over time, thereby potentially 
increasing the risk for infection.6 

Alternative agents for patients who meet diagnostic criteria for NMOSD without AQP4-IgG or who meet 
criteria with unknown AQP4-IgG status, include rituximab, azathioprine, and mycophenolate. These 
alternative agents were traditionally referred to as “standard” treatment and are prescribed off-label for 
the treatment of NMOSD. Historically, refractory NMOSD patients who failed “standard” treatment, 
were treated with Actemra (tocilizumab) and Velcade (bortezomib). When treating NMOSD, tocilizumab 
has been associated with clinical stabilization or improvement and bortezomib has been associated with 
relapse-free status and clinical improvement.2 

4 Benefit Assessment 
The efficacy and safety of satralizumab (SAT) for the treatment of NMOSD was demonstrated in two 
pivotal studies, BN40898 and BN40900.7 Both studies were similar in design: multicenter, randomized, 
double-blind, and placebo-controlled. The placebo (PBO) controlled double-blind period was followed 
by an open-label extension (OLE). The objective of these studies was to evaluate the efficacy, safety, 
pharmacokinetics, pharmacodynamics, and immunogenicity of satralizumab in neuromyelitis optica 
(NMO) and NMOSD. For both studies, two-thirds of the patients were AQP-4 IgG seropositive at 
baseline. The dosing regimen for satralizumab was the same for both studies: 120 mg subcutaneously 
at Weeks 1, 2, and 4 followed by 120 subcutaneously every 4 weeks. Both studies were event driven 
studies with a primary endpoint of time to first clinical events committee (CEC)-adjudicated protocol-
defined relapse (PDR) during the double-blind (DB) period. Key secondary endpoints included change 
from baseline to week 24 in the visual analog scale (VAS) score for pain and in the Functional 
Assessment of Chronic Illness (FACIT) fatigue score. 

The key difference between the pivotal studies was that Study BN40898 (N = 83; PBO = 42; SAT = 41) 
evaluated satralizumab or placebo as an add-on to stable maintenance immunosuppressive treatment 
whereas Study BN40900 (N = 95; PBO = 32; SAT = 63) evaluated satralizumab as monotherapy.7 In Study 
BN40898, stable maintenance therapy included azathioprine, mycophenolate mofetil, or oral 
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corticosteroids alone for 8 weeks prior to baseline. Randomization was 1:1 in Study BN40898 and 2:1 in 
B40900. Additionally, Study BN40898 included a small number of adolescent patients (aged 12 to 17 
years) compared to Study BN40900 which enrolled adults only. 

Results showed statistically significant reductions in the risk of PDR (as confirmed by CEC) by 62% 
(hazard ratio [95% confidence interval]: 0.38 [0.16-0.88] and 55% (HR [95% CI]: 0.45 [0.23-0.89] 
compared with placebo in Studies BN40898 and BN40900, respectively.8 For AQP-4 IgG seropositive 
patients, results showed the risk of experiencing a PDR was reduced by 79% (HR [95% CI]: 0.21 [0.06, 
0.75]) and 74% (HR [95% CI]: 0.26 [0.11, 0.63]) in Studies BN40898 and BN40900, respectively.e The key 
secondary endpoints, VAS score for pain and FACIT fatigue score, were not met. 

The Clinical Reviewer concluded there is substantial evidence from these two independent, adequate, 
and well-controlled studies that treatment with satralizumab prolongs the time to relapses in adult 
patients with NMOSD who are seropositive for AQP4 antibodies.9 For the primary endpoint of the time 
to first adjudicated relapse, the two studies showed a similar benefit. The result is supported by the 
proportion of patients who were free of relapses at the end of the controlled treatment phase of the 
study. There was no benefit in either study on measures of fatigue or pain. Nevertheless, the delay and 
overall reduction in relapses are clinically important benefits.9 

5 Risk Assessment & Safe-Use Conditions 
The safety profile of satralizumab was derived from the two pivotal studies, BN40898 (add-on study) 
and BN40900 (monotherapy study). Overall, the most common adverse reactions (15% or greater) 
reported for satralizumab include nasopharyngitis, headache, upper respiratory tract infection, gastritis, 
rash, arthralgia, extremity pain, fatigue, and nausea.10 The incidence of any serious adverse event (SAE) 
in Study BN40898 was 21.4% in the placebo group and 17.1% in the satralizumab group.f The Clinical 
Reviewer stated the interpretation of the safety data in BN40898 is limited by the small number of 
patients and the concurrent use of immunosuppressants.9 There is no notable imbalance between 
treatment groups for a specific system organ class (SOC) or preferred term. The incidence of any serious 
adverse event (SAE) in Study BN40900 was 15.6% in the placebo group and 19.0% in the satralizumab 
group.9 The most common SAE by SOC category was infections (placebo 9.4% ; satralizumab 9.5%). 

There were no deaths in the pivotal studies for satralizumab. Infections, elevated liver enzymes, and 
hypersensitivity reactions are the clinically significant adverse reactions or risks seen with satralizumab 
treatment. These risks are discussed below. 

e Section 505-1 (a) of the FD&C Act: FDAAA factor (C): The expected benefit of the drug with respect to such disease
 
or condition.
 
f Section 505-1 (a) of the FD&C Act: FDAAA factor (E): The seriousness of any known or potential adverse events that may be
 
related to the drug and the background incidence of such events in the population likely to use the drug.
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5.1 CLINICALLY SIGNIFICANT ADVERSE EVENTS 

5.1.1 Infections 
In Study BN40898, the most common infections reported in patients on satralizumab that occurred 
more often than patients receiving placebo, were nasopharyngitis (12.2%) and cellulitis (9.8%). The 
proposed label addresses infections in the Warnings and Precautions section of the proposed label with 
the recommendation to delay (b) (4) in patients with an active infection, including 
localized infections, until the infection is resolved.10 Data from Study BN40900 was excluded due to 
patients receiving concurrent immunosuppressants. Additionally, live or live-attenuated vaccines should 
not be given concurrently with satralizumab because clinical safety has not been established. If vaccines 
are indicated, per immunization guidelines, live or live-attenuated vaccines should be administered at 
least 4 weeks prior to initiation of satralizumab and at least 2 weeks prior for non-live vaccines. 

5.1.2 Elevated Liver Enzymes 
Overall, in Study BN40898 and Study BN40900,

 patients treated with satralizumab, 

(b) (4)

(b) (4) patients receiving placebo.10 One patient in Study 40898 
had an elevation of ALT above 5x ULN (five times the upper limit of normal), which was observed 4 
weeks after initiation of therapy, normalizing after discontinuation of satralizumab. Elevated liver 
enzymes are addressed in the Warnings and Precautions section of the proposed label with the 
recommendation to monitor ALT and AST levels during treatment and that interruption of satralizumab 
may be required. ALT and AST levels should be monitored every 4 weeks for the first 3 months of 
treatment, followed by every 3 months for one year, and thereafter, as clinically indicated. Further 
monitoring parameters are in the Dosage and Administration section of the satralizumab proposed 
label.10 Additionally, satralizumab is in patients with AST or ALT greater than 1.5 times 
the ULN  ALT or AST elevation greater than 

(b) (4)

(b) (4)

5x ULN with any bilirubin elevation greater than ULN.10 

5.1.3 Hypersensitivity Reactions 
Hypersensitivity reactions are addressed in the Warnings and Precautions section of the proposed 
label.10 It states, “Hypersensitivity reactions including fatal anaphylaxis, rash, and urticaria have 
occurred with other interleukin-6 receptor antagonists.” This is class labeling for IL-6 receptor 
antagonists. 

6 Expected Postmarket Use 
Satralizumab will be prescribed primarily in the outpatient setting. The likely prescribers include neuro-
ophthalmologists, retinal specialists, and neurologists who are familiar with the management of 
NMOSD. These prescribers should be familiar by their training and experience in the management of 
the adverse reactions associated with satralizumab as monoclonal antibodies with similar safety profiles 
are approved for other serious neurological diseases that would be treated by the same prescribing 
population, including eculizumab and inebilizumab which are also indicated for NMOSD. 
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7 Risk Management Activities Proposed by the Applicant 
The Applicant did not propose any risk management activities beyond labeling and routine 
pharmacovigilance for satralizumab. 

8 Discussion of Need for a REMS 
The Clinical Reviewer concluded there is substantial evidence from two independent, adequate, and 
well-controlled studies that treatment with satralizumab prolongs the time to relapses in adult patients 
with NMOSD who are seropositive for AQP4 antibodies. 

NMOSD is a severe and debilitating disease that is potentially fatal. The estimated prevalence is 0.5 to 
10 persons per 100,000. NMOSD may present with a variety of symptoms ranging from optic neuritis 
(leading to severe vision loss) to limb weakness, bladder dysfunction, and even intractable hiccups. 
“Standard” treatment of NMOSD formerly included immunosuppressants (rituximab, azathioprine, and 
mycophenolate) that were used off-label. However, in the past two years, Uplizna (inebilizumab) and 
Soliris (eculizumab) were FDA-approved to treat NMOSD. 

The most important safety concerns for satralizumab are infections, elevated liver enzymes, and 
hypersensitivity reactions. These risks are addressed in various sections of the proposed label including, 
Warnings and Precautions, Dosage and Administration, Contraindications, and Adverse Reactions. The 
likely prescribers, neuro-ophthalmologists, retinal specialists, and neurologists should be familiar with 
managing the risks associated with satralizumab as they are managed similarly to other monoclonal 
antibodies with similar safety profiles, including inebilizumab which is indicated for NMOSD. This 
reviewer recommends that, should satralizumab be approved, a REMS is not necessary to ensure its 
benefits outweigh its risk. 

9 Conclusion & Recommendations 
Based on the clinical review, the benefit-risk profile is favorable therefore, a REMS is not necessary for 
satralizumab to ensure the benefits outweigh the risks. At the time of this review, evaluation of safety 
information and labeling was ongoing. Please notify DRM if new safety information becomes available 
that changes the benefit-risk profile; this recommendation can be reevaluated. 

10 Appendices 
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