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Background 
•	 Major depressive disorder (MDD) is characterized by a pervasive depressed mood, or a loss  

of interest or pleasure in activities in discrete episodes of at least 2 weeks.1

•	 Currently available antidepressant treatments have low response rates, and >60% of adults 
with MDD do not achieve remission after treatment with their first antidepressant medication.2 
As a result, patients with an inadequate response to antidepressants may also be treated 
with adjunctive medications.

•	 Osavampator (NBI-1065845/TAK-653) is an investigational selective positive allosteric 
modulator of the AMPAa receptor (AMPA-PAM) under development as a treatment for MDD, 
with initial studies evaluating its use in combination with oral antidepressants3  
(see Poster #34 to learn more about the novel mechanism of action of osavampator).

•	 In preclinical studies, osavampator increased brain-derived neurotrophic factor levels and 
activated mammalian target of rapamycin signaling pathways associated with synaptic 
plasticity and antidepressant-like efficacy.3

•	 In phase 1 studies, osavampator had an acceptable safety profile and was well tolerated  
by healthy volunteers, supporting further investigation of osavampator for the treatment  
of MDD.4,5

aAlpha-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid.

Objective
•	 The SAVITRI study (NCT05203341) evaluated the efficacy and safety of osavampator 

compared with placebo in individuals with MDD. 

Methods 
Study design and participants 
•	 SAVITRI was a phase 2, multicenter, randomized, double-blind, placebo-controlled study 

conducted across 45 sites between December 6, 2021 and February 21, 2024. 
•	 Following a screening period of ≤4 weeks, participants were randomized 2:1:1 to receive 

once-daily placebo, osavampator 1 mg, or osavampator 3 mg, administered orally for  
8 weeks (Figure 1). Randomization was stratified based on region (USA vs non-USA), 
stable depression symptoms prior to randomization (yes vs no), and use  
of concomitant antidepressant medication at the time of randomization (yes vs no).

Figure 1. SAVITRI overall study design.
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aParticipants who were receiving stable pharmacological treatment for depression must have been taking their current antidepressant 
medication for ≥8 weeks prior to randomization, as confirmed by medical/pharmacy records, and must have been willing and able to 
continue with the same treatment throughout the study. 
MDD, major depressive disorder; q.d., once daily.

Disclosures
The SAVITRI study was funded by Neurocrine Biosciences, Inc. Medical writing support was 
provided by Adam Hargreaves PhD of Oxford PharmaGenesis, Oxford, UK, with funding from 
Neurocrine Biosciences, Inc.

JBS, TG, AI, SL, AD, LA, and ER are full-time employees of Neurocrine Biosciences, Inc. MKJ has 
received contract research grants from Janssen Research & Development, Navitor/Supernus, 
and Neurocrine Biosciences; consultant fees from Boehringer Ingelheim and Janssen 
Scientific Affairs; fees for serving on data safety and monitoring boards for IQVIA (Click), 
Vicore Pharma, and Worldwide Clinical Trials (Eliem, Inversago, and Skye); and honoraria  
for educational presentations from Clinical Care Options, H.C. Wainwright & Co., Medscape/
WebMD, the North American Center for Continuing Medical Education, and Physicians’ 
Education Resource. He has also received editorial honoraria as Section Editor for the 
Psychiatry & Behavioral Health Learning Network and as Guest Editor for Psychiatric Clinics of 
North America from Elsevier. VM and MA are full-time employees of Takeda Pharmaceutical 
Company Limited. JHK has consulting agreements with Aptinyx, Biogen, Bionomics, 
Boehringer Ingelheim International, Epiodyne, EpiVario, Idec, Janssen Research and 
Development, Jazz Pharmaceuticals, MA Pharmaceuticals, Otsuka, Spring Care, and Sunovion; 
is the co-founder of Freedom Biosciences; serves on the scientific advisory boards of 
Biohaven, BioXcel Therapeutics (clinical advisory board), Cerevel Therapeutics, Delix 
Therapeutics, Eisai, EpiVario, Jazz Pharmaceuticals, Neumora, Neurocrine Biosciences, 
Novartis, PsychoGenics, Takeda, Tempero Bio, and Terran Biosciences; and has stock options 
with Biohaven Pharmaceuticals Medical Sciences, Cartego Therapeutics, Damona 
Pharmaceuticals, Delix Therapeutics, EpiVario, Neumora, Rest Therapeutics, Tempero Bio, 
Terran Biosciences, and Tetricus. ADK has provided consulting services to AbbVie, Axsome 
Therapeutics, Big Health, Eisai, Evecxia, Harmony Biosciences, Idorsia, Janssen Pharmaceuticals, 
Jazz Pharmaceuticals, Neumora, Neurawell, Neurocrine Biosciences, Otsuka, Sage, and 
Takeda; received research grants from Alkermes, Attune, Axsome Pharmaceutics, Eisai, 
Harmony, Janssen Pharmaceuticals, the National Institutes of Health, Neumora, Neurocrine 
Biosciences, the Ray and Dagmar Dolby Family Fund, Reveal Biosensors, and Weill Institute  
for Neurosciences; and has stock options with Big Health and Neurawell. MF has received 
research support from AbbVie, Acadia Pharmaceuticals, Aditum Bio, Alkermes, Allergan, 
Altimate Health Corporation, Alto Neuroscience, Ancora Biotech, Angelini Pharma, Aptinyx, 
Arbor Pharmaceuticals, Atai Life Sciences, Autobahn Therapeutics, Axsome Therapeutics, 
Benckiser Pharmaceuticals, Bioclinica, Biogen, Biohaven, BioShin, Cambridge Science 
Corporation, Centrexion Therapeutics, Clexio Biosciences, Cybin, Damona Pharmaceuticals, 
EmbarkNeuro, Eliem Therapeutics, Gate Neurosciences, Genomind, Gentelon, Gerbera 
Therapeutics, GH Research, Gilgamesh Pharmaceuticals, Happify, Janssen Research  
& Development, Janssen Pharmaceutica NV, Johnson & Johnson, Lundbeck, Marinus 
Pharmaceuticals, Medpace, Millennium Pharmaceuticals, MindMed, Minerva Neurosciences, 
National Institute on Drug Abuse, National Institutes of Health, National Institute of Mental 
Health, NeuraWell Therapeutics, Neurocrine Biosciences, Novaremed, Otsuka, Patient-
Centered Outcomes Research Institute, Peachtree BioResearch Solutions, Pfizer, Praxis 
Precision Medicines, Premiere Research International, Protagenic Therapeutics, Relmada, 
Shenox Pharmaceuticals, Stanley Medical Research Institute, Takeda, University of Michigan, 
University of Florida Board of Trustees, Vistagen, WinSanTor, Xenon Pharmaceuticals, and 
XWPharma; and has equity holdings in Compellis Pharmaceuticals, Neuromity Therapeutics, 

Psy Therapeutics, Revival Therapeutics, and Sensorium Therapeutics. AS has nothing to 
disclose. GM serves as a researcher for AbbVie, Alkermes, Alto, Atai, Autobahn, Axsome 
Therapeutics, Boehringer Ingelheim, Compass, Corium, Johnson & Johnson, Lumos Labs, 
Lundbeck, Otsuka, Neunora, Reckitt Benckiser, Relmada, Sage Therapeutics, Sunovion, 
Supernus, Taisho, Takeda, Teva, Vanda, Vistagen, and Xenon; serves as a consultant for 
AbbVie, Alfasigma, Alkermes, Axsome Therapeutics, Biogen, Corium, GH Research, Ironshore, 
Johnson & Johnson, Lundbeck, Otsuka, Sage Therapeutics, Sunovion, Supernus, Takeda, Teva, 
Vanda, and Vistagen; and serves as a speaker for AbbVie, Alkermes, Angelini, Axsome 
Therapeutics, Biogen, Collegium, Ironshore, Johnson & Johnson, Lundbeck, Luye, Otsuka, 
Sunovion, Takeda, Teva, Tris, and Vanda. RCS has provided consulting services to Boehringer 
Ingelheim, Denovo Biopharma, Equulus Therapeutics, Evecxia, Johnson & Johnson, Neurocrine 
Biosciences, Novartis, Otsuka, and Seelos Therapeutics; has received grants from AbbVie, 
Alkermes, Alto Pharmaceuticals, Boehringer Ingelheim, Denovo Biopharma, InMune Bio, 
Intra-Cellular Therapies, Johnson & Johnson, LivaNova, National Institutes of Health, Navitor, 
Neumora, Neurocrine Biosciences, Novartis, NRx, Otsuka, Patient-Centered Outcomes 
Research Institute, Sumitomo Corporation, Supernus Pharmaceuticals, and Syndeio 
Biosciences; and receives royalty payments from Springer-Nature Group and 
Wolters-Kluwer NV. MHT has provided consulting services to Acadia Pharmaceuticals, 
Alkermes, Alto Neuroscience, Axsome Therapeutics, BasePoint Health Management, Biogen, 
Cerebral Therapeutics, Circular Genomics, Compass Pathfinder Limited, Daiichi Sankyo, 
GH Research, GreenLight VitalSign, Heading Health, Janssen Pharmaceuticals, Legion Health, 
Merck Sharp & Dohme Corp., MindMed, Myriad Neuroscience, Naki Health, Neurocrine 
Biosciences, Noema Pharma, Orexo US, Otsuka, Praxis Precision Medicines, PureTech LYT, 
Relmada, SAGE Therapeutics, Seaport Therapeutics, Signant Health, Sparian Biosciences, 
Takeda, Titan Pharmaceuticals, and WebMD; has received grant/research funding from the 
American Foundation for Suicide Prevention, Blue Cross and Blue Shield of Texas, Department 
of Defense, National Center for Advancing Translational Sciences, National Institute on Drug 
Abuse, National Institute of Mental Health, Patient-Centered Outcomes Research Institute,  
and Substance Abuse and Mental Health Services Administration; and has received editorial 
compensation from Elsevier and Oxford University Press.

References
1.	 American Psychiatric Association. Diagnostic and Statistical Manual of Mental 

Disorders, Fifth Edition. Arlington: American Psychiatric Publishing; 2013.
2.	 Marx W et al. Nat Rev Dis Primers 2023;9:44.
3.	 Hara H et al. Pharmacol Biochem Behav 2021;211:173289.
4.	 Asgharnejad M et al. Neuropsychopharmacology 2018;43:S157.
5.	 Dijkstra F et al. Transl Psychiatry 2022;12:408.

Copyright
The entire content of this poster is copyright to Neurocrine Biosciences, Inc.,  
San Diego, CA, USA. 

Conclusion
•	 In the phase 2 SAVITRI study, once-daily oral administration of 

osavampator 1 mg or 3 mg resulted in improvement in MADRS total scores 
at Day 28 and at Day 56 when compared with placebo; only the  
1 mg dose achieved a clinically meaningful and statistically significant 
improvement.

•	 Both dose levels of osavampator were well tolerated, with no clinically 
significant safety concerns.

•	 The results from the SAVITRI study are supportive of further investigation  
of osavampator for the treatment of MDD. 
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Study assessments and endpoints
•	 Baseline: Day 1, when participants completed the Montgomery–Åsberg Depression Rating 

Scale (MADRS) efficacy assessment, after which they were randomized and administered  
the first dose of study treatment.

•	 Primary efficacy endpoint: change in depression severity from baseline to Day 28 using  
the MADRS total score.

•	 Key secondary efficacy endpoints: 
	– change from baseline in MADRS total score at Day 56
	– response (defined as a decrease of ≥50% in MADRS total score from baseline)  

at Day 28 and Day 56
	– remission (defined as a MADRS total score ≤10) at Day 28 and Day 56.

•	 Safety endpoint: occurrence of treatment-emergent adverse events (TEAEs).
•	 Exploratory post hoc analysis: relationship between osavampator plasma concentration 

(exposure) and change from baseline in primary and secondary efficacy endpoints  
(based on MADRS total score; response).

Statistical analysis
•	 The full analysis set included all randomized participants and was used to summarize the 

participant demographics, baseline characteristics, and secondary endpoints. The safety 
analysis set included all randomized participants who took at least 1 dose of study treatment 
and was used to assess TEAEs.

•	 The primary endpoint and continuous secondary endpoints were analyzed using an analysis 
of covariance model with treatment group, region, and concomitant antidepressant use  
at randomization as stratification factors, and baseline MADRS total score as a covariate. 
Missing values for the primary endpoint were handled using a control-based multiple 
imputation approach.

•	 A nominal 2-sided significance level of 0.05 (no adjustment for multiplicity) was used  
for the primary and secondary endpoints.

Results 
Participant disposition and baseline demographics
•	 Of the 417 participants screened, 183 were randomized (placebo: n = 91; osavampator 1 mg:  

n = 45; osavampator 3 mg: n = 47) and 161 participants (88%) completed study treatment 
(Table 1).

•	 Baseline characteristics were generally similar across treatment groups.
•	 The use of concomitant medications (those that were continued from before the study or 

newly started during the study) was high and similar across the treatment groups, with 92.4% 
of those receiving osavampator (1 mg and 3 mg) and 92.3% of those receiving placebo.

Efficacy
Change in MADRS total score
•	 At Day 28, there was a statistically significant difference in the MADRS total score change 

from baseline with osavampator 1 mg compared with placebo (least-squares [LS] mean 
treatment difference [95% confidence interval (CI): −4.3 (−7.8, −0.8)]; nominal p = 0.0159; 
effect size: 0.53) (Figure 2).

	– Osavampator 3 mg showed a treatment difference versus placebo (LS mean treatment 
difference [95% CI]: -3.0 [-6.4, 0.4]; nominal p = 0.0873; effect size: 0.39) that did not reach 
statistical significance.  

•	 At Day 56, osavampator 1 mg showed a statistically significant improvement in MADRS total 
score versus placebo (LS mean treatment difference [95% CI]: −7.5 [−12.1, −2.9]; nominal  
p = 0.0016; effect size: 0.73). 

	– Osavampator 3 mg showed a treatment difference versus placebo (LS mean treatment 
difference [95% CI]: -3.6 [-8.0, 0.8]; nominal p = 0.1082; effect size: 0.33) that did not reach 
statistical significance.

•	 Exposures in the 1 mg dose group were associated with the greatest improvement in MADRS 
total score (change from baseline) across multiple time points. Consistent with the dose 
response analysis, when compared with the 3 mg dose, the 1 mg dose produced more 
consistent and robust effects across exposure quartiles over time, most notably at Day 56. 

	– These findings substantiate the continued evaluation of the 1 mg once-daily dosing in 
phase 3 studies in MDD.

Observed data. *p < 0.05 versus placebo. 
E.S., effect size; FAS, full analysis set; LS, least-squares; MADRS, Montgomery–Åsberg Depression Rating Scale;  
n, number of participants; SEM, standard error of the mean.

Figure 2. LS mean (SEM) change from baseline in MADRS total score by visit (FAS).  
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Figure 3. Participants who achieved a responsea at Day 28 and Day 56 (FAS).

aResponse was defined as a decrease of ≥50% in MADRS total score from baseline.  
*Achieved significance (p < 0.05) versus placebo.
FAS, full analysis set; MADRS, Montgomery–Åsberg Depression Rating Scale; n, number of participants.
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Figure 4. Participants who achieved remissiona at Day 28 and Day 56 (FAS).

aRemission was defined as a MADRS total score ≤10.
*Achieved significance (p < 0.05) versus placebo.
FAS, full analysis set; MADRS, Montgomery–Åsberg Depression Rating Scale; n, number of participants.
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Safety
•	 Overall, 39 (42.9%), 25 (55.6%), and 21 (44.7%) of the participants receiving placebo,  

osavampator 1 mg, and osavampator 3 mg, respectively, reported at least 1 TEAE;  
most TEAEs were mild or moderate in severity (Table 2).

•	 TEAEs leading to drug discontinuation occurred in 3 participants (3.3%) receiving placebo 
and 2 participants (4.3%) receiving osavampator 3 mg (Table 2).

•	 The most commonly reported TEAEs (occurring in ≥5%) in participants receiving osavampator 
were headache and nasopharyngitis, which were similar in occurrence to placebo.

•	 No deaths, serious adverse events, or adverse events of special interest (such as tremors  
or seizures) were reported across all treatment groups. 

Depression response
•	 Response rates with osavampator 1 mg were statistically significantly higher than with 

placebo at Day 28 and at Day 56 (Figure 3).
•	 Response rates with osavampator 3 mg were statistically significantly higher than with 

placebo at Day 28; the difference at Day 56 was nominal but favored osavampator (Figure 3).
Remission rates
•	 At Day 28, compared with placebo, remission rates were lower for osavampator 1 mg  

but higher for osavampator 3 mg (Figure 4).
•	 At Day 56, both osavampator doses showed higher remission rates versus placebo; rates 

were statistically significantly higher with osavampator 1 mg than with placebo, but not for 
osavampator 3 mg versus placebo (Figure 4).

Table 1. Baseline characteristics (FAS, n = 183). 

  Placebo
(n = 91)

Osavampator 
1 mg (n = 45)

Osavampator 
3 mg (n = 47)

Age, years
Mean (SD) 47.8 (12.1) 45.0 (12.1) 48.9 (13.1)
Min, max 19, 65 22, 65 22, 64

Sex, n (%)
Male 39 (42.9) 12 (26.7) 15 (31.9)
Female 52 (57.1) 33 (73.3) 32 (68.1)

BMI, kg/m2

Mean (SD) 28.98 (5.60) 28.18 (4.78) 28.23 (5.36)
Min, max 18.00, 39.59 20.11, 39.11 18.17, 39.02

Race, n (%)
White 81 (89.0) 41 (91.1) 43 (91.5)
Black or African American 6 (6.6) 3 (6.7) 0
Asian 3 (3.3) 1 (2.2) 2 (4.3)
Other 1 (1.1) 0 0
Multiple 0 0 1 (2.1)
American Indian or Alaska Native 0 0 1 (2.1)

Region, n (%)
USA 42 (46.2) 21 (46.7) 20 (42.6)
Non-USA 49 (53.8) 24 (53.3) 27 (57.4)

Stability of depression symptoms prior to randomization, n (%)
Yes 76 (83.5) 38 (84.4) 39 (83.0)
No 15 (16.5) 7 (15.6) 8 (17.0)

Antidepressant use at randomization, n (%)
Yes 85 (93.4) 42 (93.3) 43 (91.5)
No 6 (6.6) 3 (6.7) 4 (8.5)

Number of failed antidepressants in current episode, n (%)
≥2 32 (35.2) 16 (35.6) 9 (19.1)

Number of failed antidepressants at screening, n (%)
≥2 16 (17.6) 8 (17.8) 4 (8.5)

MADRS total score
Mean (SD) 32.3 (4.7) 34.2 (4.2) 32.6 (3.9)
Min, max 18, 42 24, 42 25, 42

BMI, body mass index; FAS, full analysis set; MADRS, Montgomery–Åsberg Depression Rating Scale; max, maximum; min, minimum; 
n, number of participants; SD, standard deviation. 

Table 2. Summary of TEAEs (SAS; n = 183).

  Placebo
(n = 91)

Osavampator 
1 mg (n = 45)

Osavampator 
3 mg (n = 47)

≥1 TEAE, n (%) 39 (42.9) 25 (55.6) 21 (44.7)

Mild 21 (23.1) 8 (17.8) 9 (19.1)

Moderate 17 (18.7) 17 (37.8) 11 (23.4)

Severe 1 (1.1) 0 1 (2.1)

Serious TEAEs, n (%) 0 0 0

TEAEs resulting in death, n (%) 0 0 0

TEAEs leading to study drug 
discontinuation, n (%) 3 (3.3) 0 2 (4.3)

Frequent TEAEs,a n (%) 

Headache 8 (8.8) 5 (11.1) 2 (4.3)

Nasopharyngitis 5 (5.5) 2 (4.4) 3 (6.4)

Insomnia 2 (2.2) 1 (2.2) 3 (6.4)

Somnolence 3 (3.3) 3 (6.7) 0

Nausea 5 (5.5) 1 (2.2) 0

Dizziness 5 (5.5) 0 0
An adverse event was defined as any sign, symptom, syndrome, or new illness (regardless of relationship to study drug) that occurred 
after the first dose of double-blind study treatment and ≤30 days after the last dose of double-blind study treatment or early 
termination. Participants were randomized 2:1:1 to receive once-daily placebo, osavampator 1 mg, or osavampator 3 mg.
aFrequent TEAEs were those occurring in ≥5% of participants in any treatment group.
n, number of participants; SAS, safety analysis set; TEAE, treatment-emergent adverse event.


