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Please Note

N-acetyl-L-leucine (NALL) is an investigational drug for the treatment of GM2 gangliosidoses (GM2) and has 

not been approved by any health authority. 

This presentation is intended to provide scientific information about NALL and phase 2 long-term results in 

GM2 gangliosidoses. The statements and content shared in this presentation may not have been evaluated by 

any health authority.
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GM2 Gangliosidoses Overview

3
GM2, monosialoganglioside 2; HEXA, β-hexosaminidase subunit A; HEXB, β-hexosaminidase subunit B.

1. Bley AE, et al. Pediatrics. 2011;128(5):e1233-e1241. 2. Maegawa GH, et al. Pediatrics. 2006;118(5):e1550-e1562.
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▪ GM2 gangliosidoses (GM2) are a group of rare, heterogeneous, autosomal recessive lysosomal storage disorders 

with nearly identical clinical presentations1 

▪ Deficiencies in lysosomal enzyme β-hexosaminidase isoforms (HexA and HexB) cause accumulation of ganglioside 

GM2, primarily in neuronal cells, leading to a broad spectrum of progressive neurodegeneration1

▪ GM2 occurs ~1:201,000 – 1:422,000 live births2 



GM2 Gangliosidoses Overview

GM2, monosialoganglioside 2; HEXA, β-hexosaminidase subunit A; HEXB, β-hexosaminidase subunit B.
aRefers to live births.

1. Bley AE, et al. Pediatrics. 2011;128(5):e1233-e1241. 2. Patterson MC. Gangliosidoses. In: Dulac O, et al, eds. Handb Clin Neurology, Pediatric Neurology Part III. Elsevier B.V. 2013:1707-1708. 3. Maegawa 

GH, et al. Pediatrics. 2006;118(5):e1550-e1562. 4. Xiao C, et al. GM2 Activator Deficiency. In: Adam MP, et al, eds. GeneReviews® [Internet]. University of Washington, Seattle, WA; 1993-2025. Accessed 

January 14, 2025. https://www.ncbi.nlm.nih.gov/books/NBK583219/ 4

Tay-Sachs Disease Sandhoff Disease

GM2 Activator 

Deficiency/AB variant

Gene Mutation HEXA1 HEXB1 GM2A1

Effect on β-hexosaminidase
Deficient HexA protein, 

functional HexB protein1

Deficient HexA and HexB 

proteins1 

Activity in HexA and HexB1

(Deficient GM2 activator protein)3

Prevalence 1:201,0003,a 1:384,0003,a

Infantile onset has been reported 

in 13 affected individuals4

Incidence 1:220,0003,a 1:422,0003,a

Deficiencies in lysosomal enzyme 

β-hexosaminidase isoforms (HexA and 

HexB) cause accumulation of ganglioside 

GM2, primarily in neuronal cells, leading to a 

broad spectrum of progressive 

neurodegeneration1

GM2 gangliosidosis is a 

recognized orphan condition    

in the United States2

GM2 gangliosidoses (GM2) are a 

group of rare, heterogeneous, 

autosomal recessive lysosomal 

storage disorders with nearly 

identical clinical presentations1 
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Pathophysiology of GM2

5

CNS, central nervous system; GM2, monosialoganglioside 2; HEXA, β-hexosaminidase subunit A; HEXB, β-hexosaminidase subunit B.

1. Petersen NH, Kirkegaard T. Biochem Soc Trans. 2010;38(6):1479-1483. 2. Cutillo G, et al. Cell Mol Immunol. 2020;17:313-322. 3. Gravel RA, et al. The GM2 gangliosidoses. In: Valle DL, et al, eds. The Online Metabolic 

and Molecular Bases of Inherited Disease. McGraw-Hill Education; 2019. Accessed June 13, 2025. https://ommbid.mhmedical.com/content.aspx?bookid=2709&sectionid=225547784.

▪ Lysosomes digest major macromolecules 

of the cell to breakdown products1 

▪ Gangliosides in the plasma membrane 

are important for CNS development and 

maintenance2

▪ GM2 gangliosidoses cannot catabolize 

the ganglioside GM2, resulting in 

lysosomal accumulation3 

▪ CNS neurons contain the highest 

ganglioside content, and therefore, GM2 

gangliosidoses manifest mainly 

neurologically3

Image adapted from Solovyeva VV, et al. Front. Physiol. 2018;9:1663
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CNS, central nervous system; GM2, GM2 gangliosidoses. 

Image content in Toro C, et al. Neurosci Lett. 2021;764:136195. doi:10.1016/j.neulet.2021.136195 

1. Toro C, et al. Neurosci Lett. 2021;764:136195. doi:10.1016/j.neulet.2021.136195. 2. Patterson MC. Gangliosidoses. In: Dulac O, et al, eds. Handb Clin Neurology, Pediatric Neurology Part III. Elsevier B.V. 

2013:1707-1708. 3. Lawson CA, Martin DR. Appl Clin Genet. 2016;9:111-120. 

Birth 1Y 2Y 5Y 10Y 15Y 20Y 25Y // 60Y

Infantile Onset
Onset in infancy

Death by 3-5 years old

Juvenile Onset
Onset between 2-10 years old 

Death by 5-20 years old 

Late Onset
Variable late teen/adult onset

Variable life expectancy, may reduce lifespan

Age (Years)

Depending on age at onset, disease burden has regional selectivity that determines phenotypic features1

▪ People with GM2 with infantile onset and juvenile onset often experience the most severe symptoms with 

neurodevelopmental and neurodegenerative effects

▪ Late-onset symptoms are dominated by progressive neurodegeneration2

Age at Onset of GM2 Gangliosidoses Impacts Symptoms and 
Progression

Clinical Presentations3 

CNS alterations: 

Marked brainstem and cerebellar atrophy, cortical 

thinning, gyri widening, and thickened and fibrotic 

leptomeninges

Non-CNS alterations: Hepatosplenomegaly, eye 

abnormalities, foamy histiocytes within bone 

marrow, cardiac valvular and structural 

abnormalities, skeletal changes, and iron 

depletion of bone marrow, liver, and other organs
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▪ N-acetyl-L-leucine (NALL)1-4

• A modified, acetylated essential amino acid 

• NALL enters enzyme-controlled pathways to 

correct metabolic dysfunction, improve 

lysosomal function, and enhance 

mitochondrial function/ATP production

▪ 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 (Phase 2 - IB1001-202)7

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.

N-Acetyl-L-Leucine: Putative Mechanism of Action 
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IB1001-202 Trial Design1,2 
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8MWT, 8-Meter Walk Test; 9HPT-D, 9-Hole Peg Test – Dominant hand; BL, baseline; EU, European Union; SARA, Scale for the Assessment and Rating of Ataxia; Tx, treatment; V, visit; WO, washout. 
aNon-naïve patients (ie, patients using prohibited medications at screening) went through a 6-week washout period before starting the 2-week baseline period. 
bFor each patient, either the 9HPT-D or 8MWT was chosen as the primary assessment measure by the principal investigator at Visit 1, based on the patient’s individual symptoms. During the study, performance on these tests 

was compared based on video recordings.
cBased on a 7-point Likert scale ranging from +3 (significantly improved) to −3 (significantly worse).

1. Martakis K, et al. Neurology. 2023;100(10):e1072-e1083. 2. Data on file. IntraBio Inc. 2025. 8

Key Eligibility Criteria

• Confirmed diagnosis of GM2

• Age: ≥6 years (EU); ≥18 years (US)

• SARA score of 5-33 and either

• Within the 2-7 range (0-8 range) of the Gait subtest of the 

SARA scale or able to perform 9HPT-D

• No prohibited medications used within 42 days of screening

Parent Study Primary Endpoint

• Clinical Impression of Change in Severity (CI-CS)

• Anchor test: either 9HPT-D or 8MWTb

• Improvement or worseningc at:

• End of treatment (V4) vs baseline (V2)

 minus

    End of washout (V6) vs end of treatment (V4)

Extension phase Primary 

Objective:

• Modified Disability Rating 

Scale

Baselinea Treatment Washout

Visit 1 

BL 1

Visit 2 

BL 2

Visit 3 

 Tx 1

Visit 4 

 Tx 2

Visit 5 

WO 1

Visit 6

WO 2

2 weeks 6 weeks 6 weeks

Parent Study

Extension Phase

▪ IB1001-202 is a Phase II, multinational, open-label, rater-blinded trial investigating NALL for GM2 

▪ IB1001-202 encompassed: 

• Parent Study: To assess the safety and efficacy of NALL for symptoms, functions, and quality of life; included a baseline period, 6-

week treatment period and 6-week post-treatment washout 

• Extended Phase: Long-term study to evaluate safety and efficacy of NALL
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Assessment of the primary efficacy endpoint (CI-CS)

▪ 8MWT or 9HPT-D was selected as the patient’s primary anchor test due to symptom heterogeneity, 

with standardized video recordings at each study visit (except Visit 0)

▪ Primary CI-CS assessment was performed by 2 independent, blinded raters who assessed 3 video pairs in random order

• For each pair, raters assessed how the patient’s performance on the 8MWT or 9HPT-D changed in the first vs second video

• CI-CS assessment was based on a 7-point Likert scale ranging from +3 (significantly improved) to −3 (significantly worse)  

Primary Efficacy Endpoint

Martakis K, et al. Neurology. 2023;100(10):e1072-e1083. 9

Assessment B

(washout period)

The CI-CS comparing videos of the patient’s 

performance on the pre-defined anchor test at: 

(i) the end of washout vs (ii) end of treatment  

Assessment A

(treatment period)

The CI-CS comparing videos of the patient’s 

performance on the pre-defined anchor test at: 

(i) the end of treatment vs (ii) baseline

minus

8 meters

Start timing End timing

Deceleration 

zone

Acceleration    

       zone  
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IB1001-202 Met Primary and Secondary Endpoints

▪ NALL demonstrated a statistically significant 
and clinically meaningful improvement on the 
CI-CS scale: 

• Mean difference 0.71 (SD 2.09), P=0.039

▪ For the CI-CS, there was clinical 
improvement during the treatment period

• Mean difference = 0.34 (SD = 1.59, 
median = 0.5)

▪ Conversely, there was clinical worsening 
during the washout period

• Mean difference = −0.36 (SD = 1.33, 
median = −0.50)

−1.5

−1.0

−0.5

0

0.5

1.0

1.5

C
I-

C
S

n=29

n=29

Clinical

improvement

Clinical

worsening

Tx period

WO period

Mean

Median (HL)

90% CI (HL)

CI-CS, Clinical Impression of Change in Severity; CGI-I, Clinical Global Impression of Improvement; HL, Hodges-Lehmann; mDRS, Modified Disability Rating Scale; NALL, N-acetyl-L-leucine; SARA, Scale for 

Assessment and Rating of Ataxia; SCAFI, Spinocerebellar Functional Index; SD, standard deviation; Tx, treatment; WO, washout. 

Martakis K, et al. Neurology. 2023;100(10):e1072-e1083.
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▪ There was significant improvement on secondary endpoints including CGI-I, SARA, 

mDRS, and SCAFI
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Extension Phase Trial Design and Participant Disposition 

EP Treatment I
EP 

Washout

Visit 7

Baseline

Visit 8

Treatment

Visit 9

Treatment

Visit 10

Washout

52 weeks 6 weeks

Parent Study

Extension Phase

EP Treatment II

52 weeks

Visit 12

Treatment/       

End of Study 

Visit 11

Treatment

Participant Disposition 

▪ 14 participants of the 27 (SAFe analysis set who completed the Parent Study (Visit 6) entered the EP

▪ The SAFe analysis set consisted of the participants who received at least 1 dose of the study drug (NALL) during 
the EP

▪ Out of the 14 participants,13 of them aged 6-38 (mITTE analysis set) received at least 1 dose of study drug and 
had a mDRS score at Visit 7 (EP baseline) and either at Visit 8, Visit 9 or both

▪ The majority were Tay-Sachs participants (12/13 participants; 92.3%)

▪ Approximately half the participants (n=7) were pediatric participants

CI-CS, Clinical Impression of Change in Severity; EP, Extension Phase; mDRS, Modified Disability Rating Scale. 
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Modified Disability Rating Scale 

1. Iturriaga C, et al. J Neurol Sci. 2006;249(1):1-6. 2. Bremova-Ertl T, et al. J Neurol. 2022;269(3):1651-1662.

▪ The modified disability rating scale (mDRS) 
is a disability scale containing 4 main 
functional areas (ambulation, manipulation, 
language, and swallowing) to evaluate 
overall neurological status disease 
severity1

▪ 2 additional areas, seizures and ocular 
movements, may also be added2

▪ Originally created to have a consensual 
scale for more accurate follow-up of the 
disease course in people with Niemann-
Pick type C1 

1. Ambulation Score 3. Language Score

Normal 1 Normal 1

Autonomous ataxic gait 2
Mild dysarthria 

(understandable)
2

Outdoor assisted 

ambulation
3

Severe dysarthria (only 

comprehensible to some 

members of the family)

3

Indoor assisted ambulation 4 Non-verbal communication 4

Wheelchair-bound 5 Absence of communication 5

2. Manipulation Score 4. Swallowing Score

Normal 1 Normal 1

Slight dysmetria/dystonia 

(allows autonomous 

manipulations)

2 Occasional dysphagia 2

Mild dysmetria/dystonia 

(requires help for several 

tasks but is able to feed 

himself)

3 Daily dysphagia 3

Severe dysmetria/dystonia 

(requires assistance in all 

activities)

4
Nasogastric tube or gastric 

button feeding
4
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IB1001-202 Extension Phase Primary Endpoint: mDRS

▪ The proportion of participants with success defined as no change or a decrease in the mDRS 

was 0.62 (90% CI: 0.38, 0.81) (62% of participants met the EP primary endpoint between the 

end of the Parent Study [Visit 7] and the end of Period I in the EP [Visit 9])

• This was statistically different than the 0.10 (p<0.001) for the mITTe population 

▪ The mean change in mDRS composite was -0.013

CI, confidence interval; EP, Extension Phase; mDRS, Modified Disability Rating Scale; mITTe, modified Intention-to-Treat Analysis Set Extension Phase. 
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IB1001-202 Extension Phase Safety and Tolerability

▪ Seven study drug–related TEAEs were reported by 3 participants (21.4%) during the extension 
phase 

▪ All related TEAEs were reported in period 1 of the extension phase 

▪ None of the participants had dose adjustments or study drug interruptions 

▪ There were no discontinuations due to TEAEs in the extension phase

▪ No SAEs were assessed as related to NALL and there were no deaths

Adverse Events Occurring in ≥3 Participants on NALL Regardless of Causality

Preferred Term

Extension Phase Treatment Period I or II (on NALL) 

N=14

n (%)

Fall 3 (21.4)

Vomiting 3 (21.4)

NALL, N-acetyl-L-leucine; SAEs, serious adverse events; TEAEs, treatment emergent adverse events. 
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Key Takeaway
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▪ NALL demonstrated consistent, statistically significant and clinically meaningful 
improvement during the Parent Study and Extension Phase across primary and 
secondary endpoints

▪ Results from the Extension Phase indicate that long-term treatment with NALL 
provides a functional and disease-modifying, neuroprotective effect for people 
living with GM2 gangliosidoses 

▪ NALL was well tolerated with no-treatment related discontinuations or serious 
adverse events during the Extension Phase   
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