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	Study Identifiers: 
EudraCT: 2019-002375-34
NCT: NCT04221451
WHO: U1111-1197-7905
Study code: EFC15299

	Title of the study:	 
A multicenter, multinational, randomized, double-blind, placebo-controlled study to assess the efficacy, pharmacodynamics, pharmacokinetics, safety, and tolerability of venglustat in late-onset GM2 gangliosidosis (Tay-Sachs disease and Sandhoff disease) together with a separate basket for juvenile/adolescent GM2 gangliosidosis and ultra rare diseases within the same and similar glucosylceramide-based sphingolipid pathway

	Study center(s):	
Participant enrollment in this study was conducted at 22 sites in 13 countries.

	Study period:
Date first study participant enrolled: 29/Jun/2020
Date last study participant completed: 26/Dec/2024
Study Status: Terminated (The study was terminated early by the Sponsor because of lack of clinical effectiveness and not related to any safety concerns.)

	Phase of development: 	Phase 3

	Objectives:
Primary:
Primary population:
· To assess the efficacy and pharmacodynamics (PD) of daily oral dosing of venglustat when administered over a 104-week period.
Secondary population: 
· To assess PD response (plasma and CSF GL-1 biomarker and disease specific biomarkers) of venglustat when administered once daily over a 104-week period.

	Secondary:
Primary population:
· To assess the PD of daily oral dosing of venglustat and the effect of venglustat on selected performance test and scale over a 104-week period.
· To determine the safety and tolerability of venglustat when administered orally once daily over a 104-week period.
· To assess the pharmacokinetics (PK) of venglustat in plasma and CSF.
Secondary population:
· To assess the effect of venglustat on selected performance tests and scale over a 104-week period.
· To determine the safety and tolerability of venglustat when administered once daily over a 104-week period.
· To assess the PK of venglustat in plasma and CSF.
· To assess the acceptability and palatability of the venglustat tablet.

	Methodology:
This was a multicenter, multinational, randomized, double-blind, placebo-controlled, 2-arm, 104-week study to assess the efficacy and safety of venglustat as compared with placebo in adult participants with a diagnosis of late-onset GM2 gangliosidosis (referred to as the primary population) and venglustat received in an open-label design in participants with juvenile/adolescent GM2 gangliosidosis and ultra-rare conditions within the same biochemical pathway as the primary population, including GM1 gangliosidosis, sialidosis type 1, juvenile/adult galactosialidosis, or saposin C deficiency, if any of the sites have such participants meeting the inclusion criteria and none of the exclusion criteria (referred to as secondary population). 

	The study included 4 main periods: 
1. Screening: Day -60 to Day -1
2. Primary analysis period: 104-week treatment period. Participants in the primary population were randomly assigned in a 2:1 ratio to receive venglustat or placebo once daily for 104 weeks in a double-blind manner. Randomization was stratified on the participant’s ability to walk at the baseline visit (yes/no). Participants in the secondary population received venglustat for 104 weeks in an open-label manner. 
3. Open label extension: 104-week treatment period. Participants in both the primary and secondary population were automatically entered into the OLE period following completion of the PAP. All participants received venglustat for 104 weeks in an open-label design. Participants who prematurely discontinued study treatment from the PAP did not have the option to enroll into the OLE.
4. Post-treatment safety observation period: 6-week follow-up period.

	Number of study participants:	
Planned:
Approximately 57 participants with late-onset adult GM2 gangliosidosis were to be treated in the study (primary population). 
Up to 20 participants in total were planned for the secondary population, with an attempt made and first prioritized to enroll at least 1 participant (aged 2 years or older) in each of the following disorders: juvenile/adolescent late-onset GM2 gangliosidosis, GM1 gangliosidosis, sialidosis type 1, juvenile/adult galactosialidosis, and saposin C deficiency. 
Analyzed: 
Ninety-two patients were screened. A total of 59 participants in the primary population were randomized and treated (40 in the venglustat arm and 19 in the placebo arm), and 16 participants in the secondary population were treated in the study.

	Diagnosis and criteria for inclusion:	
Participants were eligible to be included in the study only if all of the following criteria apply: 
Age
I 01.  Participant must be at least 18 years of age at the time of signing the informed consent for the primary population and adult secondary population. Participant must be ≥2 to <18 years of age at the time of signing the informed consents (participant and parent/guardian) for the juvenile and adolescent secondary population. 
Type of participant and disease characteristics
I 02. The participant has a clinical diagnosis of late-onset GM2 gangliosidosis (Tay-Sachs disease and Sandhoff disease) and documented respective enzyme deficiency (for the primary population only). The documented enzyme deficiency should support a genetically confirmed diagnosis of GM2-gangliosidosis caused by β-hexosaminidase deficiency resulting from mutations in the HEXA or HEXB genes.
Note: The study may also enroll participants with a clinical diagnosis of juvenile/adolescent late-onset GM2 gangliosidosis, GM1 gangliosidosis, Saposin C deficiency, Sialidosis type 1, or juvenile/adult galactosialidosis if any of the sites have such participants meeting the other inclusion and none of the exclusion criteria (secondary population). 
I 03.  The participant has the ability to perform the 9-HPT at the screening visit in ≤240 seconds for the 2 consecutive trials of the dominant hands and the 2 consecutive trials of the nondominant hand. (Note: the participant must have bilateral antigravity ability in upper extremities.)
I 04.   If the participant has a history of seizures, they are well controlled under appropriate medication not identified as a strong or moderate inducer or inhibitor of CYP3A4. 
I 05.  The participant is cooperative, able to ingest or chew and swallow oral medication, willing to travel to a study site (if applicable), and able to comply with all aspects of the study, including all assessments, according to the Investigator’s judgment.
Weight
I 06.  For the juvenile and adolescent secondary population, participant must have body weight ≥10 kg at the time of signing the informed consent.

	Sex
I 07.   Male or Female
Contraceptive use by men or women should be consistent with local regulations regarding the methods of contraception for those participating in clinical studies.
a) Sexually active male participants
A male participant must agree to use contraception for the duration of the study and 90 days following their last dose of study intervention.
b) Female participants
A female participant is eligible to participate if she is not pregnant, not breastfeeding, and at least one of the following conditions applies:
· Not a woman of childbearing potential (WOCBP).
OR
· A WOCBP who agrees to follow the contraceptive guidance for the duration of the study and for at least 6 weeks after the last dose of study intervention.
Informed Consent
I 08.   The participant or if appropriate parent(s) or legal guardian(s) must provide written informed assent/consent prior to any    study-related procedures being performed.

	Study products
Investigational medicinal product(s): 
Formulation/Form & composition: Venglustat or placebo
Route(s) of administration: oral

	Duration of treatment/participation:
Primary Analysis Period:104 weeks
Open-label Extension Period: 104 weeks 

	Criteria for evaluation: 
Co-primary endpoints:
Primary population:
· Percent change in cerebrospinal fluid (CSF) GM2 biomarker from baseline to Week 104.
· Annualized rate of change in the 9-hole peg test (9-HPT) from baseline to Week 104.
Secondary population:

	· Plasma and CSF GL-1 biomarker and pathway specific biomarker(s) as follows: 

	Disease
	Biomarker

	GM2 gangliosidosis
	GL-1, GM2 

	GM1 gangliosidosis
	GL-1, GM1 

	Sialidosis
	GL-1, GM2, GM3 

	Galactosialidosis
	GL-1, GM1, GM3 

	Saposin C Deficiency
	GL-1 only 








Secondary endpoints:
Primary population:
· Absolute change in CSF GM2 biomarker from baseline to Week 104.
· Change in 25-foot walk test (25FWT) from baseline to Week 104 (in participants able to walk at baseline).
· Change in the neurological examination of the Friedreich’s Ataxia Rating Scale (FARS) from baseline to Week 104.
· Changes from baseline to Week 104 in the following:
· Assessment of adverse events (AEs) and concomitant medication
· Neurological examination
· Ophthalmological examination
· Vital signs
· Clinical laboratory evaluations including hematology, biochemistry, urinalysis, and serology
· Electrocardiogram (ECG)
· Plasma and CSF venglustat concentrations at prespecified visits over the study duration and plasma PK parameters (when applicable) including maximum plasma concentration observed (Cmax), tmax, and area under the plasma concentration versus time curve calculated using the trapezoidal method over a predefined time period (from time t=0 to 24 hours; AUC0-24).

	Secondary population:
· Annualized rate of change in the 9-HPT from baseline to Week 104.
· Change in 25FWT from baseline to Week 104 (in participants able to walk at baseline).
· Change in the neurological examination of the FARS from baseline to Week 104.
· Changes from baseline to Week 104 in the following:
· Assessment of AEs and concomitant medication
· Neurological examination
· Ophthalmological examination
· Vital signs
· Clinical laboratory evaluations including hematology, biochemistry, urinalysis, and serology
· ECG
· Plasma and CSF venglustat concentrations over the study duration and plasma PK parameters (when applicable) including Cmax, tmax, and AUC0-24 calculated using the trapezoidal method.
· Acceptability and palatability assessments.

	Statistical methods:
A detailed description of the planned statistical methods is provided in the statistical analysis plan. 
In general, continuous data were summarized using the number of observations available, mean, standard deviation (SD), median, (Q1, Q3) minimum, and maximum. Categorical and ordinal data was summarized using the count and percentage of participants. 
The baseline value was defined as the last available value before or equal to the first dose of investigational medicinal product (IMP) date in the primary analysis period. For participants randomized but not exposed, the baseline value was defined as the last available value before or equal to the date of randomization. 
Unless otherwise specified, analyses were performed by intervention group (and overall, for baseline and demographics characteristics).
The two analysis periods were: 
· The primary analysis period was defined as the period starting at the date of signed informed consent, and ending at the end of Week 104 visit, or the day before the first IMP OLE administration (whichever came last). For participants not exposed to IMP in the OLE, the primary analysis period ended at the date of end of study. 
· The OLE period (only for participants exposed to IMP in the OLE) was defined as the period starting the day after the end of primary analysis period, until the end of the study.
The on-study observation period was defined as the time from the first administration of the IMP until the end of the study (defined as the last scheduled visit for those who completed the study, and the end-of-study date collected on the electronic case report form [e-CRF] page “Completion of End of Study” for those who did not complete the study). If death was the end-of-study reason, date of death was used.


	Efficacy analyses
The efficacy analyses were as follows:
	Endpoint
	Statistical Analysis Methods

	Primary
	Co-primary endpoint in the primary population: 
Percent change in CSF GM2 biomarker from baseline to Week 104 
Percent change in CSF GM2 biomarker from baseline to Week 104 was analyzed using an ANCOVA including the fixed effect of treatment (venglustat vs placebo) and the continuous fixed covariate of baseline value.
Annualized rate of change in 9-HPT from baseline to Week 104
Annualized rate of change in 9-HPT was compared between venglustat and placebo using a linear mixed-effect model.
Multiplicity of primary endpoints: No adjustment for multiplicity was considered for the co-primary endpoints (percent change in CSF GM2 biomarker from baseline to Week 104 and annualized rate of change in 9-HPT) since it was necessary to demonstrate an effect on both co-primary endpoints to conclude to efficacy.
Primary endpoints in the secondary population: 
Plasma and CSF GL 1 biomarker and pathway specific biomarkers in the secondary population were summarized descriptively with individual plots and listings. No formal comparison was performed in the secondary population.


	Secondary
	Change in the neurological examination of the FARS from baseline to Week 104
Change in the neurological examination of the FARS was compared between venglustat and placebo using the same statistical model described for the primary analysis of 9-HPT. A noninformative prior information was used in this analysis.
Change in the neurological examination of the 25-FWT from baseline to Week 104
Change in 25FWT was analyzed only in participants able to walk at baseline. Participants unable to complete the 25FWT at baseline were excluded from this analysis. To ensure balanced randomization of subjects able to walk at baseline, the randomization was stratified based on the participant’s ability to walk at the baseline visit.
Change in the 25-FWT was compared between venglustat and placebo using the same statistical model described for the primary analysis of 9-HPT. A noninformative prior information was used in this analysis.
Multiplicity of secondary endpoints: In order to handle multiple secondary endpoints, the overall type-I error was controlled by the use of a hierarchical approach. Statistical significance of the two co-primary endpoint was required before drawing inferential conclusions about first secondary endpoint. Inferential conclusions about successive secondary endpoints required statistical significance of the prior one This fixed hierarchical approach ensured a strong control of the overall type-I error rate.
Secondary endpoints in the secondary population: 
Secondary endpoints in the secondary population were summarized descriptively with individual plots and listings. No formal comparison was performed in the secondary population.



Safety analyses
Primary safety analyses were performed on the primary safety population.
Pharmacokinetic analyses
Plasma PK parameters were determined using noncompartmental methods (when data permits) and summarized using descriptive statistics. Plasma and CSF venglustat concentrations were summarized separately using descriptive stats, by visit, and are described in the statistical analysis plan. PK data are described separately in the primary and secondary population.

Summary Results:
Demographic and other baseline characteristics:
Demographic data 
Primary population
The mean age of participants in the study was 37.8 (range 21, 72) years old in the placebo arm and 37.0 (range 18, 70) years old in the venglustat arm. 
A total of 9 (47.4%) participants were male in the placebo arm and 21 (52.5%) were male in the venglustat arm. The ratio of male to female participants in the primary population overall was ~1.03. 
A total of 17 (89.5%) participants were White, none were Asian, and 2 (10.5%) had not reported race in the placebo arm; 35 (87.5%) participants were White, 3 (7.5%) Asian, and 2 (5.0%) had not reported race in the venglustat arm.
Secondary population
Of the 16 participants in the secondary population, 13 were pediatric and 3 were adults. Ages of the pediatric participants spanned from 2 to 17 years old. The mean age of participants in the secondary population was 12.4 (range 2, 31) years old. 
A total of 5 (31.3%) participants were male. The ratio of male to female participants was ~0.46.



	
Baseline disease characteristics
Primary population
The following indications are categorized by number of participants who had each diagnosis:
• Tay-Sachs disease: 44 (74.6%) 
• Sandhoff disease: 15 (25.4%)
The randomization of primary population was stratified on the participant’s ability to walk at the baseline visit (yes/no). In the primary population, 17 (89.5%) of participants in the placebo arm and 34 (85.0%) of the participants in the venglustat arm had the ability to walk at baseline according to randomization. By error, one participant who could not walk at baseline in the venglustat arm was randomized as able to walk.
Secondary population
The following indications were categorized by number of participants who had each diagnosis: 
• Juvenile/adolescent GM2 gangliosidosis: 7 (43.8%) 
• GM1 gangliosidosis: 7 (43.8%) 
• Sialidosis type 1: 1 (6.3%) 
• Juvenile galactosialidosis: 1 (6.3%)

Exposure:
Primary population
The cumulative exposure to treatment (in participant years) was 34.6 for the placebo arm and 69.5 for the venglustat arm during the PAP. The mean (SD) exposure to study intervention was 95.1 (27.5) weeks; and 90.7 (33.5) weeks, respectively. 
During the OLE period, the cumulative exposure to treatment (in participant years) was 38.9 for participants in the primary population. The mean (SD) duration of IMP exposure was 40.6 (20.5) weeks.
Secondary population
The cumulative exposure to treatment (in participant years) was 30.5 years for participants in the secondary population during the PAP. The mean (SD) exposure to study intervention in the secondary population was 99.6 (19.6) weeks. 
The cumulative exposure to treatment (in participant years) was 15.6 years for participants in the secondary population during the OLE period. The mean (SD) exposure to study intervention was 58.1 (13.0) weeks.



	Efficacy:
The efficacy population included all participants of the primary population, 19 participants in the placebo arm and 40 participants in the venglustat arm, and 16 participants in the secondary population.
Primary efficacy endpoints (Primary Population)
Percent change of CSF GM2 biomarker 
The percent change (standard error [SE]) in the CSF GM2 biomarker decreased from baseline to Week 104 by 11.33% (4.23) in the placebo arm (n=16) and 47.57% (3.04) in the venglustat arm (n=31). The estimated difference between arms of 36.24% (SE: 5.20; 90% confidence interval (CI): [-44.80 to -27.68]; p<0.0001) is statistically significant. 
Annualized rate of change in 9-HPT
The annualized rate of change in 9-HPT was 0.95% per year (SE: 1.92; 90% CI: -2.16 to 4.15) and 2.49% per year (SE: 1.35; 90% CI: 0.28 to 4.74) in the placebo arm and venglustat arm, respectively. The difference between the two arms, 1.54 (SE: 2.35; 90% CI: [-2.33 to 5.39]; p=0.7435), is not statistically significant.
Efficacy in Secondary Population 
Primary efficacy endpoints (Secondary Population)
Plasma and CSF GL-1 biomarker and a pathway specific biomarker 
Median (min, max) plasma GL-1 decreased by 4.47 µg/mL (-5.7, -2.5), or 80.99% (-88.4, -69.4), from baseline to Week 104 (n=14). At Week 104, median (min, max) GL-1 levels in CSF decreased by 6.16 µg/mL (-20.1, 14.9), or 84.27% (-91.3, 299.6), from baseline (n=12).
Data for the one participant with sialidosis type 1 and the one participant with galactosialidosis is not being presented due to the possibility of participant identification.
Juvenile/Adolescent GM2 gangliosidosis: Median (min, max) GL-1 in both the plasma and CSF in participants with juvenile/adolescent GM2 gangliosidosis (n=7) decreased from baseline to Week 104 by 4.37 µg/mL (-5.7, -2.5) or 80.89% (-82.0,  -75.8) and 6.88 µg/mL (-10.5, -3.5) or 87.31% (-91.3, -62.4), respectively. Median (min, max) GM2 levels in both the plasma and CSF also decreased by Week 104 by 400.00 ng/mL (-744.0, -193.0) or 56.42% (-75.9, -36.9) and 92.80 ng/mL (-262.0, 1.3) or 51.38% (-61.9, 4.0), respectively. 
GM1 gangliosidosis: Median (min, max) GL-1 in plasma decreased from baseline to Week 104 by 4.32 µg/mL (-5.6, -2.6) or 82.87% (-88.4, -69.4) in participants with GM1 gangliosidosis (n=6), and 2.53 µg/mL (-8.5, 14.9), or 70.23% (-89.5, 299.6) in CSF.  Median (min, max) GM1 decreased from baseline to Week 104 in both plasma and CSF by 98.05 ng/mL (-257.2, -30.4) or 52.95% (-78.2, -26.9) and 16.75 ng/mL (-32.4, -8.3) or 29.08% (-56.0, -15.3), respectively. 
Secondary efficacy endpoint(s) (Secondary Population)
Annualized rate of change in 9-HPT
Juvenile/adolescent GM2 gangliosidosis: The median (min, max) of percent change in the 9-HPT from baseline to Week 104 was
 -10 (-20, 35) (n=4).
GM1 gangliosidosis: The median (min, max) of percent change in the 9-HPT from baseline to Week 104 was -3.1 (-14, 78) (n=6).
Change in 25 FWT
Juvenile/adolescent GM2 gangliosidosis: Over the 104-week PAP, the median (min, max) of percent change from baseline in the 25 FWT was 5.0 (-11, 471) (n=5).
GM1 gangliosidosis: Over the 104-week PAP, the median (min, max) percent change was 8.0 (-12, 16) (n=6). 


Change in Neurological examination of the FARS from baseline to Week 104 
Juvenile/adolescent GM2 gangliosidosis: The median (min, max) change from baseline to Week 104 was -3.2 (-5, 18) (n=6). 
GM1gangliosidosis: The median (min, max) change from baseline to Week 104 was -1.5 (-32, 16) (n=6). 

Safety results:
Safety Summary 
Primary analysis period
Primary Population
Overall, 19 (100%) participants in the placebo arm and 40 participants (100%) in the venglustat arm experienced at least 1 treatment-emergent adverse event (TEAE). Majority of TEAEs in both placebo and venglustat arms were of mild or moderate intensity. The incidence of severe TEAEs (> Grade 3) was lower in the venglustat arm compared to the placebo arm (2 [5.0%] participants and 4 [21.1%]) participants, respectively). The percentage of participants who experienced TEAEs that were considered by the Investigator related to IMP was higher in the venglustat arm compared with the placebo arm (12 (30.0%) participants and 4 (21.1%) participants, respectively).
No fatal TEAEs were reported in the primary population during the PAP. 
Treatment-emergent serious adverse events (SAEs) occurred in a similar percentage of participants in the venglustat and placebo arms (8 [20.0%] participants and 4 [21.1%] participants). No SAE was considered treatment-related by the Investigator.
One participant (2.5%) in the venglustat arm discontinued treatment due to a TEAE compared with none in the placebo arm.
Secondary Population
A total of 14 (87.5%) participants experienced TEAEs. 
A total of 6 (37.5%) participants experienced SAEs. 
Majority of participants from the secondary population had TEAEs of moderate (8 participants [50%]) or mild (4 participants [25%]) intensity. Two (12.5%) participants experienced TEAEs of severe intensity. 
One fatal TEAE was reported in the secondary population during the PAP.
Open-label extension period
Overall, 35 (70%) participants in the primary population and 10 participants (71.4%) in the secondary population experienced at least one TEAE.
Majority of TEAEs in the primary and secondary populations were of mild or moderate intensity. Severe TEAEs (> Grade 3) were reported by 2 (12.5%) participants in the placebo arm during the PAP and 1 (2.9%) participant from early venglustat arm. During the open-label extension (OLE) period, no participant from the secondary population had a severe TEAE. The percentage of participants who experienced TEAEs considered by the Investigator as related to the IMP was 3 (6.0%) participants in the primary population and none in the secondary population.
One fatal TEAE was reported in the primary population. No death was reported in the secondary population.
Treatment-emergent SAEs occurred in 6 (12.0%) participants from primary population and 2 (14.3%) participants in secondary population. No SAE was considered treatment-related by the Investigator.
No participants discontinued treatment due to a TEAE except for 1 participant who died during the OLE period.


Deaths 
Primary analysis period 
One TEAE leading to death during the PAP was reported in the secondary population.
Open-label period 
One fatal TEAE was reported during the OLE period in primary population in delayed venglustat arm.
Adverse events of special interest 
Adverse events of special interest for this study were: pregnancy in a female participant or in a female partner of a male participant, symptomatic overdose with study intervention, increase in alanine aminotransferase, and new or worsening lenticular opacity and cataract. 
There were no pregnancies, nor symptomatic overdoses reported during the study. 
Primary analysis period 
From the primary population, a total of 6 (31.6%) participants in the placebo arm and 4 (10.0%) participants in the venglustat arm experienced a treatment-emergent AESI. 
No participants from the secondary population experienced treatment-emergent AESIs.
Open-label period 
A total 3 (6.0%) participants from the primary population and 1 (7.1%) participant in the secondary population experienced treatment-emergent AESIs. 
New or worsening lens opacities and cataracts 
New or worsening lens opacities and cataracts are considered as potential risk for the population 2 to 18 years old. In the AMETHIST study, all new or worsening TEAEs of lens opacities and cataracts were considered as AESIs.
Adult population 
During the primary analysis period, in the primary population, 6 (31.6%) participants in the placebo arm and 4 (10.0%) participants in the venglustat arm experienced eye disorders considered as AESIs. 
During the OLE period, a total of 2 adult participants from primary population reported cataract.
Pediatric population 
During the OLE period, one participant reported bilateral nuclear cataract.
Alanine aminotransferase increased 
In the primary population, 1 (2.5%) participant each reported alanine aminotransferase increased during the PAP and OLE period. 
No elevated ALTs were reported in the secondary population.
Depression 
In the placebo-controlled primary analysis period at Week 104 of exposure, frequency of TEAEs from the Psychiatric disorders SOC was 36.8% in the placebo arm compared to 25.0% in the venglustat arm. 
Among them, depression TEAEs (PTs depression, decreased interest [under Psychiatric disorders] and depression rating scale score increased [under Investigations]) were reported in 3 (7.5%) venglustat-treated participants and 2 (10.5%) placebo-treated participants. The participants treated with venglustat and 1 of 2 participants in the placebo arm had a medical history of psychiatric disorders at baseline. 
In the OLE period, TEAEs from the Psychiatric disorders SOC were reported in 8 (16%) participants in primary population and in two participants (14.3%) in the secondary population. Among them, depression TEAEs (PTs depression) were reported by one participant from the primary population and 1 participant from the secondary population. 
Syncope 
Three non-serious events of syncope (PT syncope, loss of consciousness), two of mild and one of moderate intensity, were reported in the venglustat arms. During the primary analysis period: 1 (2.5%) participant from venglustat arm in the primary population reported syncope (PT), and 1 (6.3%) participant from the secondary population reported loss of consciousness (PT). During the OLE period, 1 (2.0%) participant from the primary population in the participants from the placebo arm during the PAP reported syncope (PT). All TEAEs were assessed as not related to the IMP and all participants recovered. No syncope events were reported in the placebo arm. 
Transient increase in blood pressure 
One TEAE of mild non-serious high blood pressure encoded with hypertension PT, was reported during the primary analysis period in a venglustat arm participant from primary population, around 1 year and 5 months of the start of treatment. The event lasted 1 day; the levels of the blood pressure are unknown. This patient had no history of hypertension at baseline. 
One participant from the venglustat arm of the primary population with a history of hypertension and diabetes mellitus at baseline, reported increase in sitting systolic blood pressure at 179 mmHg corresponding to the potentially clinically significant abnormality (PCSA), 7 months after the start of the treatment.
Pharmacokinetic results: 
All exposed participants were included in the PK population: N=40 in the primary population and N=16 in the secondary population. Among the participants from the primary population, 13 participants were part of a sub-study with rich PK sampling at Day 1. The PK parameters were obtained by Non-Compartmental Analysis (NCA) on participants from primary and secondary PK populations at Week 12 and at Day 1 in the sub-study.
Pharmacokinetics in primary population
After single administration (Day 1) or repeated once daily administration (Week 12) of venglustat in the sub-study and in the primary PK populations, median plasma tmax occurred at 3.00 hours post-dose. After repeated administration at Week 12, there was no difference of plasma venglustat Cmax or AUC0-24 between the primary and the sub-study populations with a mean Cmax of 188 ng/mL (N=30) and 184 ng/mL (N=8) and a mean AUC0-24 of 3230 ng.h/mL (N=22) and 2970 ng.h/mL (N=8), respectively. In the PK sub-study, the mean Cmax (N=6) was 2.42-fold higher and mean AUC0-24 (N=5) was 2.45-fold higher after repeated dosing at Week 12 compared to a single dose at Day 1.
The mean (SD) plasma 3-hours post-dose and Ctrough showed that steady state was achieved before Week 12. 
After administration of once daily administration of venglustat to adult participants with late-onset GM2 gangliosidosis, the mean (SD, N) venglustat CSF concentration at Week 104 was 5.64 ng/mL (2.05, N=18), associated with a geometric mean CSF/plasma concentration ratio of 0.052 (N=12).
Pharmacokinetics in secondary population
Venglustat PK parameters 
At Week 12, following repeated once daily administration of venglustat to participants, median tmax was generally observed at approximately 3 hours post-dose (N=15). 
Plasma venglustat mean Cmax and AUC0-24 remained generally similar across doses from 121 to 144 ng/mL and 1600 to 2170 h.ng/mL, respectively, irrespectively of disease group. 
The mean (SD) plasma 3 hours post-dose and Ctrough showed that steady state was achieved before Week 12.
Plasma venglustat exposure, expressed as mean AUC0-24, as well as Cmax appeared to be approximately 43% and 33% lower, respectively, in the secondary population, compared to the primary population.
Overall, across all disease groups and with all dose levels combined, considering the low number of participants treated at each dose, CSF and plasma venglustat concentration were roughly similar across doses with an overall mean (SD, N) venglustat CSF concentration at 4.20 (1.54, N=7) ng/mL, associated with a geometric mean CSF/plasma concentration ratio of 0.053 (N=5).
Pharmacodynamic results:
Pharmacodynamic biomarkers were assessed as efficacy endpoints for both the primary and secondary populations.
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