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Background

Results

Analysis Populations

• NV-5138/SPN-820 is a novel, orally bioavailable small molecule that
directly and transiently activates the mechanistic target of rapamycin
complex 1 (mTORC1), enhancing cellular metabolism in the brain.

Figure 1. CSF Biomarkers vs. NV-5138/SPN-820 Plasma Concentrations

• The PK and biomarker analysis included 26 subjects (54% male, 54%
white, 50% Hispanic) with simultaneous plasma and CSF samples for NV5138/SPN-820 and biomarker measurement (400 mg, N=8; 800 mg, N=6;
1600 mg, N=6; 2400 mg, N=6).

• NV-5138/SPN-820 plasma PK samples were collected over 24 hours
(predose, 0.08, 0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 16, and 24 hours
postdose) on Days 1 and 7, and at predose only on Days 2 to 6 for all
dose levels.
• NV-5138/SPN-820 cerebrospinal fluid (CSF) PK and CSF biomarker
samples were collected on Days 1 and 7 at predose, 4, 8, and 12 hours
postdose for all dose levels except the 3000 mg.

Data Analysis
• An exploratory analysis of the effects of NV-5138/SPN-820 on
potential metabolomic biomarkers of mTORC1 activation (orotic acid,
N-acetylmethionine, and N-formylmethionine) in CSF was assessed across
a range of NV-5138/SPN-820 plasma and CSF concentrations.
• Individual observed values were used in the analysis. An exploratory
analysis was initially conducted to evaluate the distribution of the data and
to inform the modeling approach to be implemented for characterizing the
relationship between data.
• From this, a linear model was retained for characterizing the relationship
between plasma and CSF concentrations of NV-5138/SPN-820 and CSF
biomarker concentrations.

Conclusions
Safety
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• The colored circles represent the observed data, solid lines represent the model predicted curve, shaded areas represent 95% confidence interval on the
predicted curve, and dotted lines delimit the 95% prediction interval.

Figure 2. CSF Biomarkers vs. NV-5138/SPN-820 CSF Concentrations
A

NV-5138/SPN-820 CSF Concentration (μg/mL)

B

C

N-formylmethionine (ng/mL)

• Subjects received NV-5138/SPN-820 or placebo (randomized 3:1) once
daily for 7 days.

• The safety analysis included 42 subjects (43% male, 54% white, 43%
Hispanic).

• CSF concentrations of orotic acid (A) were not significantly increased with the increase of plasma NV-5138/SPN-820 concentrations (p = 0.0804), but
CSF concentrations of N-acetylmethionine (B) and N-formylmethionine (C) were significantly increased with the increase of NV-5138/SPN-820 plasma
concentration (p = 0.0002 and p < 0.0001, respectively).
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Figure 3. NV-5138/SPN-820 CSF Concentrations
vs. NV-5138/SPN-820 Plasma Concentrations

• NV-5138/SPN-820 plasma and CSF concentrations were significantly
linearly correlated; therefore, CSF concentrations can be robustly
predicted from plasma concentrations.
NV-5138/SPN-820 CSF Concentration (μg/mL)

Table 1. Safety and Tolerability of NV-5138/
SPN-820 vs. Placebo
Number of TEAEs (N)

Placebo
N = 10

NV-5138/SPN-820
N = 42

16

85

Subjects Reporting AEs (N [%])
Any TEAE

4 (40.0%)

26 (61.9%)

0

2 (4.8%)

Lumbar puncture syndrome

3 (30%)

18 (43%)

Back pain

2 (20%)

7 (17%)

TEAE leading to withdrawal
Frequently Reported AEs (N subjects [%])

• CSF concentrations of NV-5138/SPN-820 significantly increased with the
increase in NV-5138/SPN-820 plasma concentrations (p < 0.0001).

• Two subjects in the NV-5138/SPN-820 400 mg cohort discontinued
due to AEs (e.g., neck strain, nausea and vomiting).

PK and Biomarker Analysis

Parameter
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• The majority of adverse events (AEs) reported were mild in severity, with
no severe, serious, unusual, or unexpected AEs, nor any dissociative
effects.

• Overall, all doses of NV-5138/SPN-820 were well tolerated and dose
limiting toxicity was not found in doses up to 3000 mg/day.

• CSF concentrations of orotic acid (p = 0.001; A), N-acetylmethionine (p = 0.0002; B), and N-formylmethionine (p < 0.0001; C) significantly increased with the
increase of NV-5138/SPN-820 CSF concentrations.

NV-5138/SPN-820 CSF Concentration (μg/mL)

• Data were collected from a randomized, double-blind, placebo-controlled,
pharmacokinetic (PK) study of multiple ascending dosage levels of NV5138/SPN-820 (400, 800, 1600, 2400, and 3000 mg) in healthy subjects
(N = 42).
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Study Design
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• In adult subjects with treatment-resistant depression, a single oral dose
of NV-5138/SPN-820 2400 mg showed rapid and clinically meaningful
benefits on the core symptoms of depression.

N-acetylmethionine (ng/mL)

• In animals, NV-5138/SPN-820 increases key synaptic proteins and
synaptic remodeling in the prefrontal cortex and hippocampus, leading to
sustained antidepressant behavioral responses.
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• Central nervous system mTORC1 activation has been implicated in having
positive effects on cognition, mood, learning, and memory.

A

Abbreviations: TEAE, treatment-emergent adverse event

• Increases in NV-5138/SPN-820 plasma and CSF concentrations were
associated with increases in orotic acid, N-acetylmethionine, and
N-formylmethionine CSF concentrations, indicating that plasma and
CSF concentrations of NV-5138/SPN-820 are predictors of the CSF
biomarker changes and activation of mTORC1.
• These data provide a robust characterization of dose-related effects of
NV-5138/SPN-820 in healthy subjects and may inform dose selection
in future trials.
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