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Niemann-Pick Disease Type C 
• Niemann-Pick disease type C (NPC) is a rare, autosomal recessive neurodegenerative lysosomal storage 

disorder that affects children and adults1

• Mutations in either NPC1 (95% of cases) or NPC2 (5% of cases) genes lead to the production of defective NPC 
proteins, disrupting lipid trafficking normally carried out by lysosomes2

Lysosomal dysfunction leading to 
excessive accumulation of lipids3,4

Inappropriate lipid transfer into the mitochondria, 
rather than the endoplasmic reticulum 

compromising cellular energy production and 
leading to ATP depletion3,5,6

Mitochondrial dysfunction ensues, leading to the 
combined effects of the biochemical and cellular 

defects in NPC that cause widespread pathology in the 
brain, driving and exacerbating neuroinflammation, 

neuronal cell death, and neurodegeneration3,6 

The inability to transport lipids results in a progressive cascade of pathological events over time such as: 

NPC1, NPC type 1; NPC, NPC type 2; 
1. Vanier MT. Orphanet J Rare Dis. 2010 Jun 3;5:16. 2. Geberhiwot T, et al. Orphanet J of Rare Dis. 2018;13:50. 3. Stepien KM, et al. Int J Mol Sci. 2022;23(18):10573. 4. Patterson MC, et al. Orphanet J Rare Dis. 
2021;16(1):79. 5. Kennedy BE, et al. J Lipid Res. 2012;53(12):2632-2642. 6. Walterfang M, et al. Neurology. 2020;94(16):e1716-e1725.



• N-acetyl-L-leucine (NALL, Levacetylleucine)1-4

o A modified acetylated amino acid 

o L-enantiomer of N-acetyl-DL-leucine

o NALL enters enzyme-controlled pathways 
to correct metabolic dysfunction, improve 
function of the lysosomal-mitochondrial 
axis, and restore membrane potential and 
cellular signaling

• NALL has demonstrated significant 
improvements in neurological manifestations in 
two Niemann-Pick disease type C trials (Phase 2  
IB1001-201, Phase 3 IB1001-301)5,6 and a phase 
2 GM2 Gangliosidoses trial (IB1001-202)7

N-Acetyl-L-Leucine Putative Mechanism of Action 

ATP, adenosine triphosphate; MCT1, monocarboxylate transporter type 1.  
1. Churchill GC, et al. Sci Rep. 2021 Aug 4;11(1):15812. 2. Kaya E, et al. Brain Commun. 2020 Dec 20;3(1):fcaa148. 3. Kiraly S, et al. BioRxiv. April 28, 2025 [cited 2025 June 27]. Available from: 
https://www.biorxiv.org/content/10.1101/2025.04.27.650877v1. 4. Davis LC, et al. BioRxiv. June 08, 2025 [cited 2025 June 27]. Available from: https://www.biorxiv.org/content/10.1101/2025.06.06.657607v1.full.                         
5. Bremova-Ertl T, et al. N Engl J Med. 2024. 6. Bremova-Ertl T, et al. Neurology. 2022. 7. Martakis K, et al. Neurology. 2023.

(1) Monocarboxylate transporters (MCT) – membrane proteins which act as carriers for NALL. 

https://www.biorxiv.org/content/10.1101/2025.04.27.650877v1
https://www.biorxiv.org/content/10.1101/2025.06.06.657607v1.full


IB1001-301 Trial Overview1,2

• IB1001- 301 is a Phase 3, double- blind, randomized, placebo-controlled trial evaluating NALL for the treatment of 
neurological signs and symptoms in NPC encompassing a Parent Study and open-label Extension Phase (EP)1,2

• The objective of the trial is to evaluate the safety, tolerability, and efficacy of NALL

TREATMENT

ELIGIBILITY CRITERIA

• NALL or placebo: Oral administration (granule in a sachet for suspension in water, orange juice, or almond milk)
• Participants receive a total daily dose of 2-4 g/day based on weight-tiered doses

KEY INCLUSION CRITERIA

• People aged ≥ 4 years with a confirmed diagnosis of 
NPC

• SARA score of 7 ≤ X ≤ 34 points (out of 40) 

• Weight ≥ 15 kg at screening

• Background stable miglustat use permitted

KEY EXCLUSION CRITERIA

• Asymptomatic individuals 

• Concurrent participation in other investigation trials

• Receiving treatment with prohibited medications 
(N-acetyl-DL-leucine, sulfasalazine, rosuvastatin) 
42 days before Visit 1 and throughout the study

NALL, N-acetyl-L-leucine; NPC, Niemann-Pick Disease Type-C; SARA, Scale for Assessment and Rating of Ataxia. 
1. Patterson MC, et al. Long-term 24-month findings of N-acetyl-L-leucine for Niemann-Pick disease type C. Presented at the 5th  International Congress of Inborn Errors of Metabolism 2025; September 2-6, 2025; Kyoto, 
Japan. 2. Bremova-Ertl T, et al. N Engl J Med. 2024;390:421-431.



EP, Extension Phase; NPC, Niemann-Pick Disease Type-C.
1. Bremova-Ertl T, et al. N Engl J Med. 2024;390:421-431. 2. Patterson MC, et al. Long-term 24-month findings of N-acetyl-L-leucine for Niemann-Pick disease type C. Presented at the 5th  International Congress of Inborn 
Errors of Metabolism 2025; September 2-6, 2025; Kyoto, Japan. 

IB1001-301 Trial Design and Extension Phase Endpoints1,2

NALL + supportive treatment +/- miglustat

Start of the 
Extension Phase  

EP Year 1:                        
1 year

Visit 6/7 
Treatment 2
EP Baseline

Visit 8
EP Treatment 

Visit 9
EP Treatment 

Extension Phase 
Ongoing

EP Year 1:                         
1.5 years

NALL + supportive treatment +/- miglustat

Placebo + supportive treatment +/- miglustat

NALL + supportive treatment +/- miglustat

Placebo + supportive treatment +/- miglustat

Parent 
Study

Randomization
Start of 

Intervention 1
Group A

Group B

Group B

Group A

Crossover
Start of 

Intervention 2

Treatment Period 2:      
12 weeks

Treatment Period 1:      
12 weeks

2 weeks

Visit 1 
Baseline 1

Visit 2 
Baseline 2

Visit 3 
Treatment 1

Visit 4 
Treatment 2

Visit 5 
Treatment 1

Baseline

Participants aged ≥4 
years with a confirmed 
diagnosis of NPC with 

clinical symptoms present

N=60; Randomization 1:1
N=30

N=30

N=54

Visit 11
EP Treatment 

EP Year 2:                         
2 years

Primary Endpoint Secondary Endpoint

• Safety assessments

Exploratory Endpoints

• 5-domain Niemann-Pick Type C – Clinical 
Severity Scale (NPC-CSS)

• 15-domain NPC-CSS (excluding hearing)
• 4-domain NPC-CSS
• Scale for Assessment and Rating of Ataxia (SARA)a

EP Year 2:                         
2.5 years

Visit 12
EP Treatment 

The Extension Phase is ongoing; open enrollment is available for new participants aged at birth 
and older with a confirmed diagnosis of NPC



5-Domain NPC-CSS Scale Overview  

1. Yanjanin NM, et al. Am J Med Genet B. 2010;153B(1):132-140. 2. Cortina-Borja M, et al. Orphanet J Rare Dis. 2018, 13:143. 3. Mengel E, et al. Orphanet J Rare Dis. 2020, 15:328. 4. Patterson MC, et al. Orphanet J Rare Dis. 
2021, 16:79 

5-domain NPC-CSS comprises the 5 domains 
determined to be most clinically relevant to 

patients, caregivers, and clinicians:
ambulation, cognition, fine motor skills, 

speech, swallowing1-2

A 1-point or greater increase in the 5-domain NPC-
CSS total score has been established to represent a 
clinically meaningful change [worsening] reflecting 
loss of complex function and increased disability4

Scale ranges from 0-25, where 0 is the best 
neurological status and 25 the worst 

Prospective Natural History Study in NPC 
patients have established an annualized linear 
progression rate on the 5-domain NPC-CSS 

of +1.5 pts3

Higher score = clinical worsening (disease 
progression)

0-point change =disease stabilization 
Lower score = clinical improvement (disease 

modification)



24-Month Results 

• The mean (±SD) baseline score on the 5-domain NPC-CSS was 
10.53 (±4.55)  

• After 24 months (Visit 11), the mean (±SD) change from 
baseline on the 5-domain NPC-CSS was -0.32 (±2.66) points 
with NALL, compared to 3.0 (±6.32) points in the historical 
cohort1,b; mean difference between both cohorts: -3.32 (95% CI 
-5.57 to -1.07; P=0.0045)

30-Month Results 

• The mean (±SD) baseline score on the 5-domain NPC-CSS was 
10.50 (±4.46)  

• After 30 months (Visit 12), the mean (±SD) change from 
baseline on the 5-domain NPC-CSS was -0.20 (±2.60) with 
NALL, compared to 3.75 (±7.90) in the historical cohort1,b; mean 
difference -3.95 (95% CI -6.60 to -1.30; P=0.0041)

Interim 24- and 30-Month Primary Endpoint Resultsa 

CI, confidence internal; EP, Extension Phase; NALL, N-acetyl-L-leucine; NH, Natural History/ historical cohort; NPC-CSS, Niemann-Pick Disease Type C – Clinical Severity Scale; SD, standard deviation.
aAs of the date of this document, the trial is still ongoing.
bComparisons were made to the expected annual trajectory of disease decline established in published natural history studies. This is a projected annual trajectory based on one year of patient data. 
1. Mengel E. et al. Orphanet J Rare Dis. 2020 Nov 23;15(1):328. 
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Interim 24-Month Exploratory Endpoint Resultsa

CI, confidence internal; NALL, N-acetyl-L-leucine; NPC-CSS, Niemann-Pick Disease Type C – Clinical Severity Scale; SARA, Scale for Assessment and Rating of Ataxia.
aAs of the date of this document, the trial is still ongoing. 
bComparisons were made to the expected annual trajectory of disease decline established in published natural history studies.
1. Mengel E. et al. Orphanet J Rare Dis. 2020 Nov 23;15(1):328. 

After 24 months, the mean 
change from baseline was 
+0.08 ± 4.17 points with NALL 
versus +3.74 ± 2.19 points in 
the historical cohort2,* (mean 
difference -3.66; 95% CI, -5.18 
to -2.14; P=<0.001)

15-domain NPC-CSS 
(excluding hearing)

After 24 months, the mean 
change from baseline was 
+0.08 ± 4.17 points with NALL 
versus +3.74 ± 2.19 points in 
the historical cohort2,* (mean 
difference -3.66; 95% CI, -5.18 
to -2.14; P=<0.001)

4-domain NPC-CSS

After 24 months, the mean 
change from baseline was 
+0.08 ± 4.17 points with NALL 
versus +3.74 ± 2.19 points in 
the historical cohort2,* (mean 
difference -3.66; 95% CI, -5.18 
to -2.14; P=<0.001)

• The mean (±SD) baseline 
score on the 15-domain 
NPC-CSS was 17.50 (±7.30) 

• After 24 months (Visit 11, 
n=38), the mean change 
from baseline was 0.11             
(± 4.11) points with NALL vs 
3.74 (±2.19) points in the 
historical cohorts1,b (mean 
difference -3.64; 95% CI               
-5.16 to -2.11)

• The mean (±SD) baseline 
score on the 4-domain 
NPC-CSS was 7.68  (±3.38) 

• After 24 months (Visit 11, 
n=38), the mean change 
from baseline was -0.71             
(± 1.92) with NALL (95% CI                  
-1.34 to -0.08)

Scale for Assessment 
and Rating of Ataxia

• The mean (±SD) baseline 
score on the SARA was 
15.07  (±7.87) 

• After 24 months (Visit 11, 
n=38), the mean change 
from baseline was -1.42             
(± 3.29) with NALL (95% CI                 
-2.50 to -0.34)



Biomarker Results

NPC, Niemann-Pick disease type C, NPC-CSS, NPC Clinical Severity Scale. 
1. Agrawal N, et al. Genet Med. 2023 Mar;25(3):100349. 2. Abdelhak A, et al. Lancet Neurol. 2023;22(9):826-833.
 

• Elevated neurofilament light chain (NfL) levels 
have been demonstrated to be associated with 
more severe disease status in NPC, correlating 
with both the 17-domain and 5-domain NPC-CSS, 
including associations with ambulation, fine 
motor, speech, and swallowing scores1

• NfL samples were collected for each participant at  
Visit 6 (start of Extension Phase) and Visit 12 (after 
24 months treatment)

• The mean change in NfL was evaluated between 
Visit 6 and Visit 12 samples

Background and Methods

Results

• Mean NfL concentration at Visit 6 was 29.6±28.4 
pg/mL (n=38), reflecting elevated values 
compared to healthy controls irrespective of the 
participant’s age2

• Following 24-month of treatment with NALL, 
the NfL concentration was 25.7±12.9, 
corresponding to a 13% reduction



One TEAE led to withdrawal from the trial that was not related to 
study medication

Total (N=66)b

n (%) Number of Events

Any treatment emergent adverse events (TEAEs) 53 (80.3) 169

Any serious adverse events (SAEs) 9 (13.6) 16

Any TEAE leading to withdrawal 1 (1.5%) 1

Any TEAE leading to death 0 (0.0%) 0

aAs of the date of this document, the trial is still ongoing. 
bN includes 54 participants who participated in the Parent Study continued in the Extension Phase (“Pathway 1”) and 12 participants who were enrolled directly into the Extension Phase (“Pathway 2”). 
NALL, N-acetyl-L-leucine; SAE, serious adverse event; n (%), number (percentage) of participants.
a. The most frequent adverse events reported in the Parent Study were abdominal pain, dysphagia, upper respiratory tract infections, and vomiting

No TEAEs occurred in more than 15% of participants on NALL

N-Acetyl-L-Leucine Safety and Tolerabilitya



Key Takeaways

EP, Extension Phase; NALL, N-acetyl-L-leucine; NfL, neurofilament light chain; NPC, Niemann-Pick Disease Type C; NPC-CSS, NPC-Clinical Severity Scale;  SAE, serious adverse event; SARA, Scale for Assessment and 
Rating of Ataxia; TEAE, treatment-emergent adverse event.

• NALL is a modified amino acid which enters enzyme-controlled pathways to correct metabolic 
dysfunction and improve lysosomal-mitochondrial function 

• Long-term evaluation of NALL in people living with NPC has demonstrated a reduction in disease 
progression at 24-months and 30-months as measured by the 5-domain NPC-CSS 

• 24-month mean difference: -3.32 (95% CI -5.57 to -1.07; P=0.0045)

• 30-month mean difference: -3.95 (95% CI -6.60 to -1.30; P=0.0041)

• Exploratory endpoints including 15-domain NPC-CSS (excluding hearing), 4-domain NPC-CSS, 
and SARA are consistent with the primary endpoint

• Treatment with NALL showed a 13% reduction in NfL after 24-month 

• These findings show a clinically significant improvement with NALL and its long-term benefits 

• NALL is well-tolerated with no serious adverse events occurring



THANK
 YOU! 
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Please note: This presentation is intended to provide scientific information about N-Acetyl-L-Leucine and long-term data in Niemann-Pick disease 
type C. The statements and content shared in this presentation may not have been evaluated by any health authority.
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