
ALTO-100
Phase 2B development for MDD

Adam Savitz, MD PhD

Chief Medical Officer



Disclaimer & Forward-Looking Statements
This presentation contains forward-looking statements within the meaning of the Private Securities Litigation Reform Act of 1995, as amended, including, without limitation, 
implied and express statements regarding the progress and timing of the clinical development of the programs across our portfolio, including the expected therapeutic 
benefits of our programs, and potential efficacy and tolerability thereof; the timing and nature of clinical data updates and milestones across our pipeline; expectations 
regarding our pipeline, operating plan, use of capital, expenses and other financial results; our cash runway projection; the competitive landscape and potential market 
opportunities for our product candidates; our ability to successfully establish or maintain collaborations or strategic relationships for our product candidates; expectations 
regarding current and future interactions with the U.S. Food and Drug Administration (FDA); the capabilities and development of our biomarker platform; our plans to 
develop, manufacture and commercialize our current product candidates and any future product candidates; and the implementation of our business model and strategic 
plans for our business, current product candidates and any future product candidates. The words “may,” “might,” “will,” “could,”  “would,” “should,” “plan,” “anticipate,” 
“intend,” “believe,” “expect,” “estimate,” “seek,” “predict,” “future,” “project,” “potential,” “continue,” “target” and similar words or expressions, or the negative thereof, 
are intended to identify forward-looking statements, although not all forward-looking statements contain these identifying words. Any forward-looking statements in this 
presentation are based on management's current expectations and beliefs and are subject to a number of risks, uncertainties and important factors that may cause actual 
events or results to differ materially from those expressed or implied by any forward-looking statements contained in this presentation, including, without limitation, risks 
associated with: the impact of global economic uncertainty, geopolitical instability, or public health epidemics or outbreaks of an infectious disease on countries or regions 
in which we have operations or do business, as well as on the timing and anticipated results of our clinical trials, strategy, future operations and profitability; the delay of 
any current or planned clinical trials or the development of our drug candidates; the risk that the preliminary results of our preclinical studies or clinical trials may not be 
predictive of future or final results in connection with future clinical trials of our product candidates; our ability to successfully demonstrate the safety and efficacy of our 
drug candidates; the timing and outcome of interactions with regulatory authorities; and risks associated with obtaining, maintaining and protecting our intellectual 
property. These and other risks, uncertainties and important factors are described in the section entitled "Risk Factors" in our most recent Form 10-K and Form 10-Q filed 
with the Securities and Exchange Commission. Any forward-looking statements represent our views only as of the date of this presentation and we undertake no obligation 
to update or revise any forward-looking statements, whether as a result of new information, the occurrence of certain events or otherwise. We may not actually achieve the 
plans, intentions or expectations disclosed in our forward-looking statements, and you should not place undue reliance on our forward-looking statements. 

No representations or warranties (expressed or implied) are made about the accuracy of any such forward-looking statements. Certain information contained in this 
presentation relates to or is based on studies, publications, surveys and other data obtained from third-party sources and our own internal estimates and research. While 
we believe these third-party studies, publications, surveys and other data to be reliable as of the date of this presentation, we have not independently verified, and make no 
representation as to the adequacy, fairness, accuracy or completeness of, any information obtained from third-party sources. In addition, no independent source has 
evaluated the reasonableness or accuracy of our internal estimates or research and no reliance should be made on any information or statements made in this presentation 
relating to or based on such internal estimates and research. This presentation contains trademarks, trade names and service marks of other companies, which are the 
property of their respective owners.

*ALTO-100 Phase 2b MDD data remains blinded to the Alto team – database lock activities ongoing 



Disclosure

• Alto Neuroscience: Employee and hold equity
• Johnson & Johnson: holds equity



Depressed patients with poor memory/cognition reflect a specific 
mechanism of disease: a target for novel drug development

• Established role of the hippocampus in both mood and memory/cognition

• Worse response to standard-of-care treatments
(poorer illness course, greater disability and recurrence; also reflects genetic risk)

Reduction in hippocampal 

plasticity and neurogenesis 

(contributing to mood + memory)

Healthy

Post-treatment

Increase in Plasticity 

& Neurogenesis

Poor memory/cognition in MDD –seen in 30-50% of patients

• Poor memory reflects reduced hippocampal plasticity, long implicated in MDD, but 
not previously used to identify which individual patients have the deficit

ALTO-100

Hippocampus

BDNF

TrkB

Akt MEK

Transcription

GPCRs

MDD with poor memory/cognition



ALTO-100 –shown to drive key neuroplasticity mechanisms

Identified based on a 

neurogenesis functional 

screen

Evidence of working through 

BDNF, a core molecular 

mechanism important for 

hippocampal plasticity and 

mood

Preclinically, increases 

synaptic and cellular 

plasticity across multiple 

time scales, hippocampal 

volume

Novel, potentially first-in-

class molecular mechanism
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Increased hippocampal synaptic 
plasticity and volume preclinically



Clinical Population

is Biologically 

Heterogeneous

Precision drug development approach

Candidate Biomarker 

Identified

Statistical Analysis Plan

Determine Biomarker

Discovery Data

bio -bio +
Test Data

Replication:

Bio + > Bio - ?

Prospective 
Biomarker Validation

Efficacy in 
Biomarker +

01 02 03

Specific vs. placebo? 
vs. standard-of-care?

Alto Archival Data

bio + bio -
(primary efficacy population)

Efficacy:

Drug > PBO in Bio +?

Enroll based on biomarker

Phase 2A Phase 2B/3

For future prospective

replication of biomarker

Locked & Blinded 
TestData



Hippocampus-dependent verbal memory biomarker

The Rey Auditory Verbal Learning Test (RAVLT) is a long-
established and well-validated measure of 
hippocampal function and neuroplasticity

Which we adapted and validated for self-administered 
computerized testing (VM-REACT) at Stanford. 
Advantages include:
• Automated computerized scoring
• Uniform, fully-remote administration
• No specialized equipment or training
• Visual presentation of words with typed responses

VM-REACT in our proprietary cognitive battery (Spectra) 
closely matches performance on the RAVLT

VM-REACT is a well-validated and 
highly reliable measure (ICC ~0.8 over 
2 months).



• 80 mg (as 40 mg BID) single-arm 

for 8 weeks

• ClinRO’s at baseline, wks 2, 4, 6, 8

• Full Alto biomarkers at baseline, 
wks 2 & 8

• N=243 enrolled in 9 months (133 

MDD) across 24 in-clinic sites

• Analyses focused on MADRS

Treatment and 
Biomarkers

Phase 2A biomarker identification study

Discovery Data Set Test Data Set

Bio- Bio+ Bio- Bio+

N 13 17 51 42

Age 40.2 (12.1) 45.8 (13.5) 40.3 (15.3) 45.0 (10.7)

Female 62% 82% 71% 71%

Edu(16+) 23% 29% 51% 29%

BMI 33.4 (8.4) 27.2 (6.4) 30.4 (7.0) 32.2 (10.7)

White 85% 88% 82% 71%

MADRS 31.5 (6.1) 33.4 (4.0) 27.9 (4.9) 31.0 (5.0)

HDRS 23.0 (5.1) 21.9 (3.7) 19.5 (4.0) 21.0 (4.0)

CGI-S 4.7 (1.0) 4.7 (0.8) 4.4 (0.6) 4.4 (0.5)

PHQ-9 17.4 (4.2) 16.2 (4.4) 15.9 (3.9) 15.7 (3.8)

No baseline/clinical characteristics were shown 

to impact results of biomarker outcomes

Biomarker
Data

QC pass

Analysis 
Sample

Cognition

Discovery Test

243

133

126

123

30 93

90

• Adults 18- 65 years old

• Moderate to severe MDD 
and/or PTSD

• Monotherapy or adjunctive

• If adjunctive, <50% response 

to current drug

Enrolled

PTSD CohortBaseline 
Severity
(MADRS≥20, PHQ≥10)

Patient Population MDD Cohort Baseline Demographics



Phase 2A: prospective testing of memory/cognition
biomarker as predictive of response
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Cognition Bio + (poor memory; n=42) 

Cognition Bio - (good memory; n=51)

d=0.28 
p=0.10

d=0.42 
p=0.04 d=0.58 

p=0.007
d=0.61 
p=0.007

1. Poor verbal memory is the most predictive cognitive biomarker, 

consistent with role of hippocampal plasticity
2. Patients in test set prospectively labeled as bio+/-

3. High reliability of the memory test confirmed in independent data

Determine 
Biomarker

N=30

Prospective 
Biomarker Validation

N=93

Prospective Replication in Test Dataset01 02

bio -bio +



25

Poor memory did not predict higher placebo response
Tested poor memory and placebo response in 2 separate third-party MDD monotherapy 

trials, possible because they used the same memory test
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Cognition Bio + (poor memory; n=68) 

Cognition Bio - (good memory; n=67)
Cognition Bio +(poor memory; n=51) 

Cognition Bio - (good memory; n=51)

On placebo, 

patients with poor 

memory did not 

show better 

response

Placebo-treated Patients



We systematically ruled out potential confounders

11

Background medications • Similar enrichment for monotherapy vs. adjunctive
• In adjunctive, SSRI vs. SNRI similar

Clinical factors
• Comorbidity (e.g., GAD) did not impact
• Similar enrichment for treatment resistant patients
• Self-reported cognition (including memory) not predictive

Cognitive factors • Verified after prospective replication that memory performed 
better than any other cognitive factor

Severity

• No systematic relationship to severity, and severity does not 
confound – poor memory patients not simply more symptomatic

• Extensive prior literature also shows that greater severity does not 
lead to greater drug separation (e.g., Hieronymus et al., Lancet 
Psych, 2019)



• Design follows FDA’s enrichment guidelines: powered primary outcome in memory biomarker positive patients

• Includes participants with and without the biomarker and randomization stratified by biomarker status

• Monotherapy or adjunctive treatment to an existing antidepressant with an insufficient response

• Site-based and decentralized –sites, participants and Alto staff blinded to biomarker status

• Primary MDD but allows co-morbid anxiety disorders and PTSD

• Central review (MGH-CTNI SAFER interview) of all participants before randomization

Phase 2B biomarker-guided placebo-controlled trial in MDD

1:1 Randomization
40 mg BID ALTO-100

PRIMARY OUTCOME: MADRSchange in

cognitive biomarker + population at week 6

7-Week Open Label 

Extension

Wearable Behavior EEG

Placebo

40 mg BID ALTO-100

Screening Period 6-Week Double-Blind 

Treatment Period

Enrollment completed –topline data expected Oct. 2024

N=301



Verbal memory biomarker thresholds for study inclusion
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Discovery data

Test data

Poor memory Good memoryScreen 
fail

• Continuous relationship between 
memory impairment and better 
response

• Poor memory defined as z≤-0.5
• Targeted N=200 for powering at 

d=0.4
• Threshold intuitive for clinicians 

(mild or greater impairment)
• Good memory defined as z≥0

• Under-sampled as enrichment 
assessed qualitatively

• Screen fail intermediate, reflecting 
margin of error for the memory test

Phase 2a data:



Phase 2B study flow, enabled by robust biomarker collection

mITT sample

Primary
Analysis 
Sample

Poor memory Good memory

301

289

197 92

Enrolled
(ITT sample)

(Site baseline MADRS≥20)

High rate of study-level QC pass:
• Biomarkers done after SAFER interview
• Broad set of biomarkers collected beyond 

memory as supports broader Alto platform

• Cognition: 95% all battery, 99% memory test
• EEG: 93%
• Wearables (7 days pre-baseline): 83%

138
Key Secondary 
Analysis 
Sample

mono

59
adj

58
mono

34
adj

Screening visit structure (key elements):
1. Visit 1:

• Severity and diagnosis (at site), PHQ
• SAFER including MADRS (MGH)**

2. Visit 2:
• Biomarker baseline (at site), PHQ

3. Visit 3:
• Clinical baseline MADRS (at site), PHQ

* Inclusion requires PHQ-9≥10 at visit 1 and 2 to ensure stability
** Inclusion requires SAFER MADRS ≥22

ITT = Intention-to-treat
mITT = modified intention-to-treat



Phase 2b: poor and good memory patients are well-matched

Characteristic Poor memory 
(N=197)

Good memory 
(N=92)

P-value

Age 44.80 (12.59) 43.50 (13.52) 0.426

Sex – Female 122 (61.93%) 53 (57.61%) 0.286

Non-Hispanic White 111 (56.35%) 51 (55.43%) 0.885

Black/African-American 44 (22.34%) 14 (15.22%) 0.159

Education (≥ 16 years) 69 (35.03%) 37 (40.22%) 0.394

MADRS – SAFER (determines inclusion) 32.89 (5.33) 32.83 (5.50) 0.921

MADRS – Visit 3 (treatment baseline) 31.39 (5.51) 30.74 (5.19) 0.384

PHQ-9 – Visit 1 17.38 (4.16) 17.24 (3.66) 0.780

PHQ-9 – Visit 2 16.77 (4.14) 16.25 (3.55) 0.298

PHQ-9 – Visit 3 15.96 (4.34) 15.79 (4.06) 0.757

mITT population: randomized population with MADRS at visit 3 ≥ 20 (N=289). 

• No difference in depression severity or any other demographic factor (e.g. age)
• Overall severity in line with expectations, consistent visit-wise across MADRS and PHQ
• Shows cognition is an independent facet of MDD not confounded by clinical variables
• Notably, no evidence for score inflation on the site MADRS



Importance of patient selection: underpins ability to consistently 
identify the same patient population across studies
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prevalence 
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Screening population less impaired on 
memory in Phase 2a vs Phase 2b (p=0.004)

Characteristic
Phase 2a

poor mem  
(N=59)

Phase 2b
poor mem 

(N=197)
P-value

MADRS – study 
baseline 31.64 (4.83) 31.38 (5.38) 0.736

PHQ-9 – study 
baseline 15.86 (3.98) 15.96 (4.34) 0.881

Global Cognitive 
Composite -1.43 (0.80) -1.39 (0.88) 0.751

Memory score -1.20 (0.51) -1.11 (0.43) 0.184

When selecting patients based on memory, Phase 2a 
and 2b populations are now highly similar

• Well-matched on depression severity and cognition, 
supporting generalization from Phase 2a to Phase 2b

• Degree of cognitive impairment is substantial: 
~1.4 SD below the healthy mean is approximately the 
average in patients with schizophrenia

Rate of poor memory patients 
during screening (z≤-0.5)



Questions
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