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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

• 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

• 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 studies3,4 and in a 
Phase IIb clinical trial (NCT03759639)5

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. 3 Kaya E. et al Brain Commun 2021;3:1, fcaa148; 4. Bremova, T. et al Neuro 2015;85:16; . 5. 
Bremova-Ertl, T. et al  J Neurol 2022;269; 6. . Tifft CJ. N Engl J Med. 2024;390(5):467-470 

Figure: Underlying pathologic processes of lysosomal storage diseases6



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. 

IB 1001 Study Design
Levacetylleucine was studied in a multinational, double-blind, randomized, placebo-controlled crossover trial1,2

Primary endpoint1,b 
Modified Scale for Assessment 
and Rating of Ataxia (mSARA)1

Per FDA guidance, the total 
score on mSARA was used as 
the primary endpoint1

Secondary endpoints1 
Scale for Assessment and Rating of Ataxia (SARA)
Modified Disability Rating Scale (mDRS)
Spinocerebellar Ataxia Functional Index (SCAFI)
Exit interviews

EuroQol 5-Dimension 5-Level questionnaire (EQ-5D-
5L)
Child-friendly visual-analogue scale (EQ-5D-Y)
Investigator, caregiver, and patient Clinical Global 
Impression-Improvement (CGI-I) scales

Exploratory endpoints1 
Niemann-Pick Disease type 
C-Clinical Severity Scale 
(NPC-CSS; 5-domain NPC-
CSS)

a Patients who had been treated with supportive care with/without miglustat were allowed to continue treatment throughout the trial. b The mSARA is a modified version of the SARA in which sitting and stance domains are excluded. The total mSARA score 
ranges from 0 to 30, with a lower score indicating a better neurological status.1 

Baseline Period 1 Period 2 Extension 

Visit 1
Screening

Visit 2
Randomization

Visit 3 Visit 6/7
Extension baseline

Visit 5

Patients aged ≥4 years with a 
confirmed diagnosis of NPC with 
clinical symptoms present

1−2 −1 12 13 24

levacetylleucine + supportive care ± miglustat levacetylleucine + supportive care ± miglustat

Placebo + supportive care ± miglustat Placebo + supportive care ± miglustat

Baselinea

N=60
Randomization 1:1

n=30

n=30

Ongoing

Week

Visit 4



Methods
• Among the entire population of patients in the Parent Study, each domain of the modified 

Disability Rating Scale (mDRS) was evaluated to determine the effect of levacetylleucine on  a 
broad range of neurological functions across the six domains included within the mDRS

• Within the Parent Study, a subgroup analysis was conducted to evaluate the effects of 
levacetylleucine in pediatric patients (aged <18 years) and adult patients (aged ≥ 18 years). The 
primary Scale for the Assessment and Rating of Ataxia (SARA) and secondary Clinical Global 
Impression of Improvement (CGI-I), Spinocerebellar Ataxia Functional Index (SCAFI), and 
Modified Disability Rating Scale (mDRS) were assessed

• Extended follow-up data are being obtained in an open-label Extension Phase (EP) to evaluate 
the long-term, neuroprotective effects of levacetylleucine for NPC over 12 months and 18 
months. The 5 domain Niemann Pick Clinical Severity Scale (NPCCSS) and the SARA  are being 
evaluated as primary and secondary endpoints



Data on File

Results: Subdomain Analysis of the modified Disability Rating Scale 
(mDRS)

• After 12 weeks of treatment, 
patients on levacetylleucine 
showed a significant reduction in 
neurological signs and 
symptoms versus placebo on the 
mDRS scale (Table 1) 

• Levacetylleucine showed 
improvement across each 
domain demonstrating positive 
effects across a broad range of 
neurological functions (Table 2)

IB1001 Mean 
Change from 

Baseline

Placebo Mean 
Change from 

Baseline

IB1001 vs 
Placebo 

difference

95% CI (L) 95% CI (U) P-value 

mDRS -0.71 
(SD=1.45)

-0.03 
(SD=1.46) -0.69 -1.14 -0.24 0.003

IB1001 Mean Change 
from Baseline

Placebo Mean 
Change from 

Baseline

IB1001 vs Placebo 
difference

Ambulation -0.12 0.03 -0.16
Manipulation -0.24 -0.07 -0.17
Seizures -0.05 -0.05 0.00
Language -0.12 0.00 -0.12
Swallow -0.17 0.05 -0.22
Eye Movement -0.03 -0.04 0.00

Table 1

Table 2



Results: Pediatric Subgroup Analysis

IB1001 Mean 
Change from 

Baseline

Placebo Mean 
Change from 

Baseline

IB1001 vs Placebo 
difference

Investigator’s CGI-I -0.70 0.00 -0.70
Caregiver’s CGI-I -0.30 0.40 -0.60
Patient’s CGI-I -1.10 -0.50 -0.60
SCAFI 0.07 -0.07 0.13
mDRS -0.04 -0.01 -0.03

IB1001 Mean 
Change from 

Baseline

Placebo Mean 
Change from 

Baseline

IB1001 vs 
Placebo 

difference

95% CI 
(L)

95% CI 
(U) P-value 

SARA -2.20 
(SD=2.80)

-0.39 
(SD=2.15) -1.80 -2.82 -0.79 0.001

Background
• 23 of the 60 patients from the parent study were 

pediatric patients aged 5 to 17
• All 23 pediatric patients completed the Parent Study 

Primary Endpoint
• After 12 weeks of treatment in pediatric patients 

levacetylleucine showed a significant reduction in 
neurological signs and symptoms versus placebo on 
the SARA scale  (Table 1)

• Levacetylleucine showed an improvement versus 
placebo on all secondary endpoints including the 
CGI-I, SCAFI, and mDRS (Table 2)

• The frequency of adverse events was comparable 
between pediatric and adult patients while on 
levacetylleucine and placebo, and no treatment-
related serious adverse events occurred

Table 1- Primary Endpoint (SARA)

Table 2-Secondary Endpoints

Data on File
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Results: Long Term Extension Phase: 12 and 18 months in 
Comparison to Natural History Cohort1,2,3

SARA Change after 12 weeks, 12 months, and 18 
months treatment with NALL• In the Parent Study, the mean 

change from baseline in the 
SARA total score was -
1.97±2.43 points after 12 
weeks of receiving 
levacetylleucine and -
0.60±2.39 points after 12 
weeks of receiving placebo2

• Improvement in neurological 
signs and symptoms, 
functioning and quality of life 
as  measured by the SARA 
were maintained after 12 
months and 18 months of 
treatment, reinforcing the 
long-term effects of 
levacetylleucine
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Results: Long Term Extension Phase: 12 and 18 Months in 
Comparison to Natural History Cohort

• After 12 months of treatment 
with levacetylleucine, the mean 
change in the 5 domain NPCCSS 
was -0.32 points. The historical 
cohort had an increase of 1.5 
points

• At 18 months the mean change 
with levacetylleucine was -0.067 
versus +2.25 in the projected 
historical control

1. Bremova-Ertl et al. WORLD Symposium; Feb 3-7 2025; San Diego, CA. 2. Patterson M , et al.  Neurology; pre-print 



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)



Conclusions
• Analysis of the mDRS domains showed that there was a consistent improvement with levacetylleucine versus 

placebo, demonstrating the positive effects of levacetylleucine across a broad range of neurological functions

• Levacetylleucine demonstrated a statistically significant improvement over placebo in pediatric patients with 
NPC and a clinically meaningful improvement in symptoms (motor and cognitive) consistent with investigator 
and caregiver-reported outcome measures regarding functioning

• Treatment with levacetylleucine prevented worsening (disease progression) and even improved disease status 
when measured by the 5 domain NPCCSS, reflecting a neuroprotective and disease-modifying potential effect

• The improvement in neurological signs and symptoms demonstrated with levacetylleucine versus placebo on the 
SARA scale during randomized, double-blind Parent Study were maintained after 18 months of treatment, 
reinforcing the long-term effects of levacetylleucine

• Levacetylleucine was effective with or without background miglustat use, and for pediatric and adult patients

• Levacetylleucine was well-tolerated, with no drug-related events or serious adverse reactions
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