
INTRODUCTION
• Niemann-Pick disease type C (NPC) is an ultra-rare, autosomal recessive neurodegenerative disorder that affects children and adults
• Hallmark signs and symptoms are motor impairment such as dysphagia, dysarthrophonia, limb and gait ataxia, dystonia, tremor, cataplexy, 

saccade and gaze palsy, cognitive impairment, and psychiatric symptoms
• Typically, age of onset of neurological manifestations significantly correlate to disease progression and prognosis. Patients with neurological 

onset early in life (early or infantile stage) have more severe, rapidly progressive disease than juveniles or adolescents/adults

• Levacetylleucine (IB1001) is a small molecule that crosses the blood-brain barrier and normalizes mitochondrial function and improves 
energy adenosine triphosphate (ATP) production and lysosomal function1

• The effects of levacetylleucine have been demonstrated in non-clinical (cell & animal) studies1 and shown to have symptomatic and 
neuroprotective effects for pediatric and adult NPC patients in observational studies1,2 and in a Phase IIb clinical trial (NCT03759639)3

• The double-blind randomized placebo-controlled phase of the pivotal Phase III trial (IB1001-301) demonstrated the safety and efficacy 
of levacetylleucine for the treatment of pediatric and adult patients with NPC leading to FDA approval in September 20244

• Subgroup analysis was conducted to evaluate the effects of levacetylleucine on the phenotypes of NPC,  defined based on the age 
of neurological manifestation onset

• Early infantile: (onset to <2 years)
• Late infantile (2 to <6 years)
• Juvenile (6 to <15 years)
• Adult/adolescent (≥ 15 years)

STUDY DESIGN
• IB1001-301 was a 26-week, double-blind, placebo-controlled, randomized, crossover trial with a rollover into an ongoing open-label extension 

phase (NCT05163288)4

• Patients were assessed during three periods:
• Baseline period: Visit 1 and Visit 2, occurring 14-21 days apart. Screening took place during Visit 1. Visit 2, patients were randomized 1:1 

to receive either levacetylleucine or placebo
• Period I: Patients received levacetylleucine or Placebo for 12 weeks (84-91 days)
• Period II: At the end of Period I (Visit 4), patients immediately crossed over to receive the opposite treatment (levacetylleucine or 

placebo) in Period II for 12 weeks (84-91 days)

• Dose: Patients aged ≥13 years or aged 4-12 years weighing ≥35 kg received 4 g/day of orally administered levacetylleucine or matching 
placebo. Patients aged 4-12 years weighing <35 kg received weight-tiered doses two or three times per day

KEY INCLUSION CRITERIA
• Patients aged ≥ 4 years with a confirmed diagnosis of NPC
• SARA score of 7 ≤ X ≤ 34 points (out of 40) 
• Weight ≥ 15 kg at screening
• Treated or not treated with miglustat

ONGOING OPEN-LABEL EXTENSION: KEY INCLUSION 
CRITERIA

• Patients aged at birth and older with a confirmed diagnosis of NPC

KEY EXCLUSION CRITERIA
• Asymptomatic Patients
• Concurrent participation on other investigation trials
• Receiving treatment with prohibited medications 

(N-acetyl-DL-leucine, Sulfasalazine, Rosuvastatin) 
42 days before Visit 1 and throughout the study

OUTCOME ASSESSMENTS
A range of endpoints were utilized to encompass the broadest clinically meaningful therapeutic effects of levacetylleucine for the treatment of 
NPC. Endpoints were assessed at each study visit (1-6):

• Primary Endpoint: Scale for the Assessment and Rating of Ataxia (SARA)
• 8-domain (Gait, Stance, Sitting, Speech disturbance, Finger chase, Nose-finger test, Fast alternating hand movement, Heel-shin slide) 

clinical rating scale ranging from 0–40, where 0 is the best neurological status and 40 is  the worst
•  SARA domain assessments are functional and, thus do not represent an isolated measure of cerebellar ataxia, but reflect the various 

neurological systems which are impaired in NPC and lead to functional decline

• Secondary Endpoints: Modified Disability Rating Scale (mDRS), Spinocerebellar Ataxia Functional Index (SCAFI), Clinical Global 
Impression of Improvement (CGI-I), Quality of Life Questionnaires (EQ-5D), Exit Interviews

• Exploratory Endpoints: Niemann-Pick disease type C Clinical Severity Scale (NPC-CSS)

• Statistical Methods: Intention-to-Treat (ITT) population included all patients dosed at Visit 2
• Evaluation of the treatment effect utilized a mixed-effect model analysis with 95% confidence intervals (CIs)

METHODOLOGY

RESULTS
DEMOGRAPHICS & CHARACTERISTICS 
• Sixty patients aged 5 to 67 years with a genetically confirmed diagnosis of NPC were enrolled across 11 trial sites in 8 countries
• 51 (85%) patients were receiving miglustat as part of routine clinical care, 2 (8%) of the pediatric patients were receiving miglustat
• Patients had a broad range of disease severity; baseline SARA range 7 to 33, in pediatric patients baseline SARA ranged from 6 to 29
• 59 patients completed the trial; 1 patient was withdrawn [Investigator decision] due to an unrelated serious adverse event

Full Study Cohort: after 12 weeks of treatment, levacetylleucine showed a significant reduction in neurological signs and symptoms 
versus placebo on the SARA scale (mean difference -1.34; 95% Confidence Interval [CI], -1.91, to -0.65; p<0.001) (Fig 1). The mean 
change in the SARA was -1.97 (SD=2.43) with levacetylleucine and -0.60 (SD=2.39) with placebo. Patients who received 
levacetylleucine in Period I followed by Placebo in Period II (n=29) (treatment sequence 1) had a worsening of symptoms on Placebo, 
reflecting a deterioration in neurological signs and symptoms when treatment with levacetylleucine stopped

Table 2: IB1001-301 Secondary Efficacy Results: Full Study Cohort

IB1001 Mean Change 
from Baseline

Placebo Mean 
Change from Baseline

IB1001 vs Placebo 
difference 95% CI (L) 95% CI (U) p-value 

Investigator’s CGI-I -0.7 -0.1 -0.50 -1.00 -0.04 0.03

Caregiver’s CGI-I -0.4 0.3 -0.70 -1.21 -0.24 0.004

Patient’s CGI-I -0.7 -0.2 -0.50 -1.10 0.07 0.08

mDRS -0.030 
(SD=-0.060) -0.001 (SD=0.061) -0.02 -0.04 -0.003 0.013

SCAFI 0.05 
(SD=0.27) -0.02 (SD=0.31) 0.07 0.00 0.15 0.027

CONCLUSION
• Levacetylleucine demonstrated a clear and meaningful improvement in neurological manifestations and status over placebo in 

all phenotypes of NPC (early infantile, late infantile, juvenile, and adolescent/adult) irrespective of age of onset of neurological 
manifestations. Improvement was observed in the primary and all secondary endpoints

• Clinically meaningful improvement in symptoms were consistent with investigator and caregiver-reported outcome measures 
regarding function and quality of life

• Levacetylleucine was safe and well-tolerated, providing a favorable benefit-risk profile for the treatment of patients with NPC

Table 1: IB1001-301 Study Demographics*
Parameter Category Total (n = 59)

Age at First Neurologic 
Symptom

Early infantile (<2 years) 9 (15.3%)
Late infantile (2 to <6 years) 14 (23.7%)
Juvenile (6 to <15 years) 23 (39.0%)
Adolescent/adult (≥ 15 years) 13 (22.0%)

Gender (n (%)) 
Female 27 (45.8%)
Male 32 (54.2%)

Race (n (%)) 
Black or African American 2 (3.4%)
White 53 (89.9%)
Other 4 (6.7%)

Miglustat at baseline (n (%)) 
Yes 50 (84.7%)
No 9 (15.3%)

SECONDARY ENDPOINTS

Table 3: IB1001-301 Secondary Efficacy Results: Phenotypic Subgroups

Phenotype
IB1001 Mean 
Change from 
Baseline (SD)

Placebo Mean 
Change from 

Baseline* (SD)

IB1001 vs Placebo 
difference 95% CI

Investigator’s CGI-I

Early Infantilea -1.20 0.25 -1.45 -0.69, -2.21

Late Infantileb -0.75 0.00 -0.75 0.38, -1.88

Juvenilec -0.27 0.00 -0.27 0.45, -0.99

Adolescent/ Adultd -0.80 -0.63 -0.18 1.13, -1.48

Caregiver’s CGI-I

Early Infantilea -0.40 0.50 -0.90 0.42, -2.22

Late Infantileb -0.43 0.20 -0.63 0.81,- 2.07

Juvenilec -0.09 0.27 -0.36 0.30, -1.03

Adolescent/ Adultd -1.25 0.40 -1.65 -0.53, -2.77

Patient’s CGI-I

Early Infantilea -1.00 -0.33 -0.67 1.34, -2.68

Late Infantileb -0.83 -0.33 -0.50 0.80, -1.80

Juvenilec -0.78 -0.11 -0.67 0.14, -1.47

Adolescent/ Adultd -0.20 -0.13 -0.08 1.54, -1.69

mDRS

Early Infantilea -1.44 -0.67 -0.78 -2.35, 0.80

Late Infantileb -0.86 -0.21 -0.64 -1.18, -0.11

Juvenilec -0.57 0.55 -1.14 -2.05, -0.23

Adolescent/ Adultd -0.31 -0.38 0.08 -0.76, 0.91

SCAFI

Early Infantilea -0.11 -0.27 0.16 -0.17, 0.49

Late Infantileb 0.03 0.01 0.03 -0.13, 0.18

Juvenilec 0.09 -0.01 0.09 0.01, 0.17

Adolescent/ Adultd 0.11 0.08 0.03 -0.15, 0.21

The frequency of adverse events was similar between subgroups while on levacetylleucine and placebo, and no treatment-related 
serious adverse events occurred

Phenotypic Subgroups. After 12 weeks of treatment, levacetylleucine treated patients in all phenotypic subgroups demonstrated 
consistent functional improvements over placebo for all secondary outcome measures (Table 3)

Figure 1: IB1001-301 Study Schema
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* a: Early infantile <2 years; b. Late infantile 2 to <6 years; c.  Juvenile 6 to <15 years; d. Adolescent/Adult  ≥ 15 years 

Full Study Cohort: After 12 weeks of treatment, levacetylleucine showed a statistically significant improvement versus placebo on all 
secondary endpoints, including the SCAFI, mDRS, CGI-I (Table 2)

PRIMARY ENDPOINT 

SAFETY

*A total of 60 patients were treated, and 59 patients (98.3%) completed both treatment periods with IB1001 and placebo. Each of the 60 treated patients were included in both the 
ITT population and SAF Population. The 59 completed patients were included in the subgroup analysis 
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Figure 1: SARA in Full Cohort & Phenotypic Subgroups

Supportive of findings in the full study cohort, patients across all phenotypes who received levacetylleucine in Period 1 followed by 
placebo in Period II (treatment sequence 1) had a worsening of symptoms on placebo, reflecting a deterioration in neurological signs and 
symptoms when treatment with levacetylleucine stopped

Phenotypic Subgroups (Age at onset of first neurologic symptom): after 12 weeks of treatment, across all phenotypes, patients  
treated with levacetylleucine demonstrated improvements in the SARA compared to placebo (Fig 1). The mean difference in the SARA 
by subgroup was:

• Juvenile: -1.48 (n=23)• Early Infantile: -1.94 (n=9) • Late Infantile: -1.61 (n=14) • Adolescent/Adult: -0.62 (  n=13)
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