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Background information and need for drug / device:
In September 2024, the FDA granted its first-ever approval to MIPLYFFA (arimoclomol)
for the treatment of Niemann-Pick disease type C , which is an ultra-rare, progressive,
neurodegenerative and ultimately fatal disorder. NPC is caused by mutations in the
NPC1 or NPC2 genes, which are responsible for intracellular lipid transport. These
genetic mutations result in the accumulation of unprocessed cholesterol and lipids in
cells, leading to widespread cellular dysfunction. NPC affects both children and adults,
presenting with a wide range of visceral, neurological, and psychiatric symptoms,
including impairments in cognition, speech, swallowing, ambulation, and fine motor
skills. Its clinical heterogeneity and diagnostic challenges contribute to significant
delays in diagnosis and treatment.
With an estimated 900 individuals affected in the U.S., and only approximately 300-350
diagnosed, NPC represents an ultra-rare disease with significant unmet medical need.
Historically, treatment options have been limited to supportive care and off-label use of
miglustat, offering only modest symptomatic relief. The absence of an FDA-approved
disease-modifying therapy left families and clinicians with few viable options.
MIPLYFFA, developed by Zevra Therapeutics, is an oral therapy, approved for use in
combination with miglustat, represents a transformative advancement in the
management of NPC. MIPLYFFA works by increasing the transcription of genes in the
Coordinated Lysosomal Expression and Regulation (CLEAR) network, including NPC1
and NPC2.  These increases in gene expression lead to improved cholesterol
metabolism and lysosomal clearance through NPC-dependent and independent
pathways, addressing the underlying cause of NPC and halting the progression of
disease.  
The approval of MIPLYFFA, which also previously received Orphan Drug designation by
the FDA and Orphan Medicinal Product designation by the European Medicines Agency,
was the result of years of dedicated research, clinical collaboration, and patient
advocacy. MIPLYFFA's at-home dosing regimen, one capsule three times daily with or
without food, with administration flexibility including water, food, or feeding tubes, adds
to its accessibility and convenience for patients and caregivers. 
Robust demand for MIPLYFFA reflects the meaningful clinical outcomes observed
through more than 5 to 7 years of patient experience across >270 NPC patients
through Zevra's phase 2/3 clinical trial (NCT02612129), Open-Label Extension study,
Expanded Access Program (EAP: NCT04316637), and pediatric sub-study. It promises to
be the cornerstone therapy for the NPC addressing the underlying cause of disease
rather than merely treating its symptoms.
In parallel with MIPLYFFA's approval, Zevra launched AmplifyAssist, a comprehensive
patient support program, and unveiled the \"Learn NPC, Read Between the Signs\"
campaign on Rare Disease Day to aid in early recognition of this elusive disorder.
To support Zevra's goal of providing access to as many people living with NPC as
possible, the company has a global Expanded Access Program. Additionally, later this



year, Zevra is planning to submit a Marketing Authorization Application in Europe,
where we estimate ~1,100 people are living with NPC. Importantly, Zevra's
partnerships with multiple patient advocacy organizations have played a crucial role in
amplifying the impact of MIPLYFFA, bringing hope to families and clinicians, and
expanding access to this groundbreaking therapy.
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History of the development of the solution/product:
The development of MIPLYFFA is a testament to scientific persistence, translational
research, and regulatory collaboration in the pursuit of a treatment for NPC, a
progressive, ultra-rare neurodegenerative disorder with no previously approved
therapies in the United States.
MIPLYFFA is shown to enter the cell and increase the translocation of transcription
factors EB and E3 (TFEB & TFE3) from the cytosol to the nucleus, which upregulate the
coordinated lysosomal expression and regulation (CLEAR) genes, including NPC1 &
NPC2.  The MIPLYFFA-induced increase in CLEAR gene expression results in increased
NPC1 protein levels in the lysosomes, and other proteins supporting lysosomal function.
 Ultimately this leads to a reduction of unesterified cholesterol in the lysosome. In
animal NPC models, greater correction of aberrant lysosomal cholesterol trafficking was
shown to correlate with the improvement of specific neurological behaviors, such as
rearing and gait.  MIPLYFFA targets the pathophysiology of NPC through NPC-dependent
and independent mechanisms. 
The pivotal Phase 2/3 randomized, double-blind, placebo-controlled trial enrolled 50
pediatric patients with NPC across multiple international sites. Participants received
arimoclomol or placebo three times daily for 12 months, alongside standard of care,
which could include miglustat. For all pivotal trial analyses performed using the
validated primary endpoint 5-domain NPC Clinical Severity Scale (NPCCSS), arimoclomol
demonstrated directionally consistent benefit over placebo that was both statistically
significant and clinically meaningful.  The 5-domain NPCCSS is a validated scale specific
to NPC that measures 5 key neurological functions; speech, swallow, fine motor skills,
ambulation, and cognition.
Despite these promising results, the FDA issued a Complete Response Letter in 2021.
Following its acquisition of arimoclomol in 2022, Zevra Therapeutics re-engaged with
regulators, reanalyzing the data using a rescored 4-domain scale, having undertaken
further validation work on the swallow domain and focusing on the large group of
patients co-administered with miglustat. This reconfirmed the therapeutic benefit of
arimoclomol, with the estimated placebo-adjusted mean change from baseline at
month 12 being -2.2-points, a statistically significant and clinically meaningful reduction
in disease progression. 
In 2024 The National Niemann-Pick Disease Foundation (NNPDF) spearheaded efforts



with six other NPC advocacy and research organizations to compile a petition of nearly
1,000 signatures from NPC patients, caregivers, and physicians with direct experience
utilizing arimoclomol. The petition can be accessed on the NNPDF website here. I
encourage you to read the personal stories of people living with this devastating rare
disease. These efforts culminated in FDA approval of MIPLYFFA, the first U.S.-approved
treatment for NPC, for use in combination with miglustat in patients aged two years and
older with neurological manifestations of the disease. This milestone reflected not only
scientific achievement but also regulatory innovation, including the formation of the
FDA's first Genetic Metabolic Diseases Advisory Committee (GeMDAC). The committee,
comprising experts in medical genetics, metabolism, epidemiology, and other
specialties, voted in favor of approval, concluding that MIPLYFFA's clinical and
nonclinical data supported its effectiveness. 
MIPLYFFA's approval marked a major milestone in rare disease therapeutics,
demonstrating how targeting protein misfolding and lysosomal impairment can yield
meaningful, disease-modifying outcomes for previously untreatable conditions.
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Why this drug or device is innovative, the broad implications for
future research, and/or how it will improve the human condition:
MIPLYFFA (arimoclomol) represents a groundbreaking, first-in-class, innovation in the
treatment of Niemann-Pick disease type C (NPC), advancing the therapeutic landscape
for lysosomal storage disorders (LSDs) through a novel disease modifying mechanism
of action that penetrates the central nervous system (CNS), and direct addressing of
disease pathophysiology.
MIPLYFFA enhances lysosomal function by activating transcription factors TFEB and
TFE3 which upregulate the coordinated lysosomal expression and regulation (CLEAR)
network, improving autophagy and cellular cholesterol clearance. By improving
lysosomal function through NPC-dependent and independent pathways, MIPLYFFA
directly addresses the pathophysiology of NPC and modifies disease progression.
The approval of MIPLYFFA marked a paradigm shift from symptomatic management to
disease modification in NPC. In the pivotal clinical trial, arimoclomol in combination with
miglustat, stopped disease progression through the 12 month study period, as
measured by -0.2 points of disease progression on the rescored 4-domain NPCSS,
compared with 1.9 points of disease progression for patients treated with placebo and
miglustat over the same period.  Separation between MIPLYFFA with miglustat (-0.3)
and placebo with miglustat (+0.4) can be seen as early as week 12.  In the 4-year open
label extension study, the on-label population's observed rate of disease progression
was much slower than the 1.9 points per year of disease progression in the placebo
group during the double-blind phase confirming MIPLYFFA's long-term effectiveness,
safety, and durability for up to 5-years.  For patients with a disease that previously
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offered no FDA-approved treatment, this represents a transformational improvement in
prognosis and quality of life.
MIPLYFFA is more than a treatment; it is a lifeline. It addresses NPC's core pathology
where previous therapies failed, and its success redefines what's possible in rare
disease drug development. The approval of MIPLYFFA not only brings hope to the NPC
community but also opens new avenues for innovation across the entire field of
lysosomal storage and neurodegenerative disorders.
For information on the proper administration of MIPLYFFA, refer to the Full Prescribing
Information and Instructions for Use.
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MEDICAL CONFERENCE PRESENTATIONS
21st Annual WORLDSymposium  
•    Efficacy Results from a 12-month Double-blind Randomized Trial of Arimoclomol for
the Treatment of Niemann-Pick Disease Type C - Presenting a Rescored 4-domain NPC



Clinical Severity Scale
•    Qualitative Assessment of the Validity and Standardization of the Swallow Domain
in the 5-domain Niemann-Pick Disease Type C (NPC) Clinical Severity Scale (5DNPCCSS)
And Analysis in an NPC Clinical Trial Data Set
•    Arimoclomol Safety Profile in the Treatment of Niemann-pick Disease Type C In a
Real-world Setting: Long-term Safety Data from an Expanded Access Program in the
United States
•    Long-term Efficacy and Safety Evaluation of Arimoclomol Treatment in Patients with
Niemann-Pick Type C - Data From 48 Months Open Label Trial
•    Safety of Arimoclomol in a Pediatric Sub-Study of Niemann-pick Disease Type C
Patients Aged 6 To <24 Months at Study Enrollment
•    Perseverance Is Key for Regulatory Success in Ultra-Rare Diseases - Key Learnings
from Arimoclomol's Regulatory Journey
•    Arimoclomol for the Treatment of Niemann-pick Disease Type C In a Real-world
Setting: Long-term Data from an Expanded Access Program in the United States
•    Arimoclomol Upregulates Expression of Genes Belonging to the Coordinated
Lysosomal Expression and Regulation (CLEAR) Network
•    Efficacy Results from A 12-month Double-blind Randomised Trial of Arimoclomol for
Treatment of Niemann-Pick Disease Type C - Presenting A Rescored 4-domain NPC
Clinical Severity Scale
The Child Neurology Society Annual Meeting
•    Qualitative Assessment of the Validity and Standardization of the Swallow Domain
in the 5-Domain Niemann-Pick disease type C (NPC) Clinical Severity Scale (5DNPCCSS)
American Society of Human Genetics 2024 Annual Meeting
•    Arimoclomol Upregulates Expression of Genes Belonging to the Coordinated
Lysosomal Expression and Regulation (CLEAR) Network
Society for the Study of Inborn Errors of Metabolism (SSIEM) 2024 Annual Symposium
•    Arimoclomol for the Treatment of NPC in a Real-World Setting: Long-Term Outcomes
from an Expanded Access Program in the USA
•    Arimoclomol Safety Profile in the Treatment of NPC in a Real-World Setting:
Long-Term Data From an Expanded Access Program in the USA
•    Long-term Efficacy and Safety Evaluation of Arimoclomol Treatment in Patients with
Niemann Pick Type C - Data from 48 Months Open Label Trial
•    Efficacy Results from a 12-month Double-blind Randomized Trial of Arimoclomol for
Treatment of Niemann Pick Disease Type C - Presenting an Improved 4-Domain NPC
Clinical Severity Scale
•    Arimoclomol in adults with NPC in a real-world setting: Long-term data from an
expanded access program in the USA
52nd Child Neurology Society Annual Meeting
•    Evaluation of the Long-Term Effect of Arimoclomol in NPC - 48 Months Data from
CT-ORZY-NPC-002
•    Real World Data Collection in Niemann-Pick Disease Type C - Data from Expanded
Access Program with Arimoclomol
The 19th Annual WORLDSymposiumTM



•    Association Between NPC Severity Score Domains and Corresponding Items of the
Performance-based Scale for the Assessment and Rating of Ataxia (SARA)
•    Evaluation of the Long-Term Effect of Arimoclomol in NPC
NEWS RELEASES
•    Zevra Launches New Disease State Awareness Campaign, 'Learn NPC, Read
Between the Signs,' to Drive Early Recognition and Treatment of Niemann-Pick Disease
Type C
•    Zevra Therapeutics Announces U.S. Commercial Availability of MIPLYFFA™
(arimoclomol) for Treatment of Niemann-Pick Disease Type C
•    Zevra Therapeutics' MIPLYFFA™ (arimoclomol) Receives U.S. FDA Approval as
Treatment for Niemann-Pick Disease Type C
•    FDA Advisory Committee Votes Favorably that the Data Support Arimoclomol as
Effective Treatment for Patients with Niemann-Pick Disease Type C
•    Zevra Announces FDA Advisory Committee Meeting to Review Arimoclomol for the
Treatment of Niemann-Pick Disease Type C
•    Zevra Therapeutics Provides FDA Update on the PDUFA Action Date for Arimoclomol
as a Treatment for Niemann-Pick Disease Type C
•    Zevra Therapeutics Receives FDA Acceptance of Resubmission of NDA for
Arimoclomol as a Treatment for Niemann-Pick Disease Type C
•    Zevra Therapeutics Announces Resubmission of Arimoclomol New Drug Application
to the U.S. Food and Drug Administration
ADDITIONAL INFORMATION
•    About MIPLYFFA
•    Full Prescribing Information and Instructions for Use for information on the proper
administration of MIPLYFFA
•    FDA Approves First Treatment for Niemann-Pick Disease, Type C
IMPORTANT SAFETY INFORMATION
Before starting MIPLYFFA, tell your healthcare provider about all your medical
conditions, including if you are pregnant or plan to become pregnant, breastfeeding or
plan to breastfeed.
Tell your healthcare provider about all the medicines you take, including any
prescription and over-the-counter medicines, vitamins, or herbal supplements.
MIPLYFFA may affect how other medicines work.
What are the possible side effects of MIPLYFFA?
MIPLYFFA may cause serious side effects including:
•    Hypersensitivity reactions. Call your healthcare provider immediately if you get any
of the following symptoms:
o    urticaria (hives),
o    shortness of breath,
o    persistent cough, or
o    facial swelling
•    Harm to your unborn baby. If you are of childbearing age, take precautions to
prevent pregnancy. Tell your healthcare provider right away if you become pregnant or
think you might be pregnant during treatment with MIPLYFFA.



•    Infertility. MIPLYFFA may affect your ability to have children.
The most common side effects of MIPLYFFA in patients also taking miglustat include
upper respiratory tract infection, diarrhea and decreased weight.
These are not all the possible side effects of MIPLYFFA. Call your HCP for medical advice
about side effects. You are encouraged to report side effects of prescription drugs to
the FDA. Visit www.fda.gov/medwatch or call 1-800-FDA-1088.
Drug Interactions: MIPLYFFA can cause side effects if used together with certain drugs
called OCT2 substrates. Talk to your healthcare provider about any drugs that you may
be taking for other conditions.
MIPLYFFA capsules for oral use are available in the following strengths in a 90-count
bottle: 47 mg, 62 mg, 93 mg, and 124 mg.
For more information, please see the Prescribing Information, including Instructions for
Use.
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