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• NPC is an ultra-rare, autosomal recessive 
neurodegenerative disorder caused by mutations in the 
NPC1 or NPC2 genes, leading to both lysosomal and 
mitochondrial dysfunction, resulting in progressive 
neurodegeneration1,2

• Hallmark signs and symptoms:
• motor impairment, dysphagia, dysarthrophonia, limb 

and gait ataxia, dystonia, tremor, cataplexy, 
saccade, gaze palsy, cognitive impairment, and 
psychiatric symptoms

Niemann-Pick disease type C (NPC) Overview 

NPC – Niemann-Pick disease type C. 

1. Geberhiwot T, et al. Orphanet J of Rare Dis. 2018;13:50; 2. Stepien KM, et al. Int J Mol Sci. 2022;23(18):10573; 3. Tifft CJ. N Engl J Med. 2024;390(5):467-470. 

Figure: Underlying pathologic processes of lysosomal storage diseases3



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

IB1001-301 was a 26-week, double-blind, placebo-controlled, randomized, crossover trial with a rollover into 
an ongoing open-label extension phase (NCT05163288)

Study Design

1. Bremova-Ertl T, et al. N Engl J Med. 2024;390:421-431. 2. Bremova-Ertl T, et al. N Engl J Med. 2024;390:421-431 (supplement). 3. Fields T, et al. Trials. 2023;24(1):361. 
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• Primary Endpoint: Scale for the Assessment and Rating of Ataxia (SARA)

• 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)

Outcome Assessments

Subgroup analysis was conducted to evaluate the 
efficacy of levacetylleucine compared to placebo within 
each of the eight items of the Scale for the Assessment 

and Rating of Ataxia (SARA). 



• SARA is a clinically validated rating scale ranging 
from 0 to 40 with a lower score indicating better 
neurologic status  

• 8 distinct functional domains measure the severity of 
neurological signs and symptoms

• Validated with high reliability and consistency 

• Correlates to measures of daily activities that NPC 
patients and caregivers have identified as key 
outcomes to access in clinical trials 

Scale for the Assessment and Rating of Ataxia (SARA)

Schmitz-Hübsch T, du Montcel ST, Baliko L, et al. Scale for the assessment and rating of ataxia: development of a new clinical scale. Neurology 2006; 66: 1717-20; Weyer A, Abele M, Schmitz-Hübsch T, et al. Reliability and validity of the scale for the assessment 
and rating of ataxia: a study in 64 ataxia patients. Mov Disord 2007; 22: 1633-7.



• 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)* 

• The Patients who received levacetylleucine in Period I followed by Placebo in Period II (n=29) had a 
worsening of symptoms on Placebo, reflecting a deterioration in neurological signs and symptoms when 
treatment with levacetylleucine stopped

Primary Endpoint: Scale for the Assessment and Rating of Ataxia (SARA)
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1. Bremova-Ertl T, et al. N Engl J Med. 2024;390:421-431. 2. Bremova-Ertl T, et al. N Engl J Med. 2024;390:421-431 (supplement). 3. Fields T, et al. Trials. 2023;24(1):361. 
At visit 4 or 6: IB1001 treated N = 59; Placebo treated N = 58



SARA 8 Domain Mean Change From Baseline
Measure Mean change from baseline std

Total SARA -1.93 2.42
Gait -0.27 0.61

Stance -0.12 0.83
Sitting -0.18 0.72

Speech -0.28 0.67
Nose Finger -0.28 0.46

Finger Chase -0.25 0.46
Hand Movements -0.36 0.58

Heel Shin -0.19 0.72
Total SARA -0.63 2.38

Gait -0.02 0.57
Stance 0.08 0.77
Sitting -0.03 0.72

Speech -0.03 0.83
Nose Finger -0.19 0.47

Finger Chase -0.12 0.41
Hand Movements -0.20 0.52

Heel Shin -0.11 0.66

Treatment

IB1001
N = 60

Placebo
N = 59



Levacetylleucine (IB1001) Treated Patients: 
Individual SARA domain contribution to total SARA score 
(mean change from baseline)

Individual SARA 8 Domain Change From Baseline following treatment with IB1001 for 12 weeks. N = 60 



Safety and tolerability of levacetylleucine was observed within the study over the entire age-dependent dose 
range relative to placebo.

No AEs led to premature discontinuation of the study. No AEs occurred in more than 10% of patients when 
receiving levacetylleucine.

Levacetylleucine was well-tolerated, and no treatment-related serious AEs occurred. 

IB1001-301 SAFETY OUTCOMES1,2

AE – adverse events; TEAE – treatment-emergent adverse event.
a. Distribution of TEAEs. Additional information on TEAEs can be found in supplementary appendix table S4.1
1. Bremova-Ertl T, et al. N Engl J Med. 2024;390:421-431. 2. Bremova-Ertl T, et al. N Engl J Med. 2024;390:421-431 (supplement).

TEAEs; ≥2% in either treatment arm levacetylleucine (n=60) Placebo (n=59)

Any TEAE (n, %)a 36 (60.0) 30 (50.8)

COVID-19 2 (3.3) 2 (3.4)

Gastroenteritis viral 2 (3.3) 0

Nasopharyngitis 2 (3.3) 2 (3.4)

Upper respiratory tract infection 6 (10.0) 3 (5.1)

Fall 4 (6.7) 9 (15.3)

Abdominal pain 2 (3.3) 0

Anal incontinence 1 (1.7) 2 (3.4)

Diarrhea 1 (1.7) 4 (6.8)

Dysphagia 3 (5.0) 0

Vomiting 2 (3.3) 1 (1.7)
Pyrexia 1 (1.7) 2 (3.4)



• NPC is heterogenous disease impacting a variety of neurological function. Levacetylleucine 
showed improvement in all 8 domains contributing to the overall treatment effect for the 
associated functional area including ambulation, postural balance, speech, fine motor skills, 
and upper and lower extremity function. 

• Levacetylleucine improved a broad range of symptoms, including gait and balance, speech, 
fine motor skills, swallowing, cognition, memory, and behavior/mood, which were evaluated by 
patients and caregivers to have a clear and meaningful impact on patients' everyday function, 
independence, and quality of life

• When treatment with levacetylleucine was stopped and replaced with placebo, there was a 
worsening of neurological signs and symptoms, reflecting the benefits of chronic 
levacetylleucine treatment. 

• Levacetylleucine was well-tolerated, with no serious adverse events. No AEs occurred in more 
than 10% of patients when on treatment with levacetylleucine, and the low frequency of 
transient, mild AEs reinforced a favourable benefit-risk profile.

Conclusion
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