
Hope
Science

Life

Sachs Forum 2026

NASDAQ: NRXP

Neuroplastic Therapy
for CNS Disease

From Prediction

to Pilot to Proof

What a difference a
Year Makes



This presentation (this “Presentation”) is given to accredited family offices and licensed securities professionals and is provided for informational purposes only.  No representations or warranties, express 

or implied are given in, or in respect of, this Presentation. To the fullest extent permitted by law in no circumstances will NRx, Hope Therapeutics, Inc. (The Companies) or any of its subsidiaries, 

stockholders, affiliates, representatives, partners,  directors, officers, employees, advisers or agents be responsible or liable for any direct, indirect or consequential loss or loss of profit arising from the 

use of this Presentation, its contents, its omissions, reliance on the information contained within it, or on opinions communicated in relation thereto or otherwise arising in connection therewith. In 

addition, this Presentation does not purport to be all-inclusive or to contain all of the information that may be required to make a full analysis of the Companies. Viewers of this Presentation should each 

make their own evaluation of the Companies and of the relevance and adequacy of the information and should make such other investigations as they deem necessary. 

Forward-Looking Statements: Certain statements included in this Presentation include “forward-looking statements” within the meaning of the federal securities laws with respect to Hope Tx and its 

business, including without limitation, the drugs under development by NRx, the markets in which it operates, and Hope Tx’s expectations with respect to future performance. Hope Tx’s actual results may 

differ from its expectations, estimates and projections and consequently, you should not rely on these forward-looking statements as predictions of future events. These forward-looking statements 

generally are identified by the words “aspire,” “expect,” “estimate,” “project,” “budget,” “forecast,” “anticipate,” “intend,” “plan,” “may,” “will,” “will be,” “will continue,” “will likely result,” “could,” 

“should,” “believe,” “predicts,” “potential,” “continue,” “future,” “opportunity,” “strategy,” and similar expressions are intended to identify such forward-looking statements. These forward-looking 

statements involve significant risks and uncertainties that could cause actual results to differ materially from expected results. Most of these factors are outside of NRx and Hope Tx’s control and are 

difficult to predict. Factors that may cause such differences may include the future financial and operating results of NRx; inherent uncertainty associated with the FDA approval process; changes in 

applicable laws or regulations; the possibility that NRx Hope Tx may be adversely affected by economic, business, and/or competitive factors.  The Company cautions that the foregoing list of factors is 

not exclusive and cautions readers not to place undue reliance upon any forward-looking statements, which speak only as of the date made. Hope Tx does not undertake or accept any obligation or 

undertaking to release publicly any updates or revisions to any forward-looking statements to reflect any change in its expectations or any change in events, conditions or circumstances on which any 

such statement is based.

Industry and Market Data: Industry and market data used in this Presentation have been obtained from third-party industry publications and sources as well as from research reports prepared for other 

purposes. NRx has not independently verified the data obtained from these sources and cannot assure you of the data’s accuracy or completeness. This data is subject to change without notice.

Trademarks: NRx, Hope Therapeutics and related marks are registered trademarks or trademark applications of, or are otherwise owned or used by, NRx, Hope Tx and its affiliates.  Any trademarks, trade 

names or service marks of other companies appearing herein are the property of their respective owners. Solely for convenience, the trademarks, service marks and trade names referred to in this 

Presentation may appear without the ®, TM or SM symbols, but the absence of such references does not indicate the registration status of the trademarks, service marks and trade names and is not 

intended to indicate, in any way, that NRx and Hope Tx will not assert, to the fullest extent under applicable law, rights to such trademarks, service marks and trade names.

Caution against inferences: This Presentation is not a comprehensive presentation of NRx development programs and will discuss selected products and advances.  The information presented is based on 

our current understanding of biotechnology development and marketing programs that are subject to change as science evolves. In particular, no inferences should be drawn about programs that are not 

mentioned or discussed in this or any investor presentation offered by Hope Tx.
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• In the past 50 years, we have
witnessed miraculous
advances in treating
infectious disease, heart
disease, cancer, and other
major causes of death

• In the past 50 years
Depression, PTSD, Autism,
Traumatic Brain Injury, ADHD,
and other CNS conditions
have become society’s largest
healthcare challenges

CNS Disease
The Health Challenge of Our Generation
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CNS Disease
A Century of 
Therapeutic Failure

• Psychotherapy before
medication had low efficacy

• The SPECT-D Trial demonstrated
that traditional antidepressants
work 37% of the time

• PTSD, Autism, TBI, Cognitive
Decline, OCD, and other
debilitating conditions have no
meaningful approved treatments

• The only FDA-approved
treatment for suicidality remains
Electroshock Therapy
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Suicide is a National Crisis that kills >50,000 Americans every year 

https://www.cdc.gov/suicide/facts/index.html#:~:text=In%202021%2C%20an%20estimated%2012.3,and
%201.7%20million%20attempted%20suicide.&text=Suicide%20affects%20people%20of%20all%20ages. 

Suicide takes our best and brightest

https://www.cdc.gov/suicide/facts/index.html#:~:text=In%202021%2C%20an%20estimated%2012.3,and%201.7%20million%20attempted%20suicide.&text=Suicide%20affects%20people%20of%20all%20ages
https://www.cdc.gov/suicide/facts/index.html#:~:text=In%202021%2C%20an%20estimated%2012.3,and%201.7%20million%20attempted%20suicide.&text=Suicide%20affects%20people%20of%20all%20ages


Suicide as a short circuit in the Brain



WE HAVE LOST MORE TROOPS TO SUICIDE THAN TO COMBAT

• We are part of the VA Community Cares Program

• Suicide is a strategic threat to force readiness
and First Responder preparedness

• Aside from the human cost, we are losing irreplaceable personnel who
are critical to National Security

• 100 Day Cabinet Meeting: Veteran Suicide is Job One



125 Drugs for Depression and They Can All Cause Suicide
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• No approved drug is shown to decrease suicidal ideation.
although esketamine reduces depression in patients with
suicidal ideation

• Every oral antidepressant carries Black Box warning against
suicide

• All drugs that raise brain serotonin levels cause akathisia which
is closely linked to suicide

For 70 years, we have been looking at the wrong neurochemical pathway (serotonin)

https://www.madinamerica.com/2023/11/the-lie-that-antidepressants-protect-against-suicide-is-deadly/
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Akathisia occurs in up to 15% of patients on antidepressants
Akathisia is the side effect of antidepressants most closely linked to suicide

• Stewart Dolin was a successful and well-liked partner
at Reed Smith in Chicago. He developed an episode of
depression and was treated with Paxil.  That night, his
family noticed that he could not stop tapping his feet
at dinner and could not sit still.

• In the early afternoon on July 15, 2010, Stewart Dolin
walked to a Chicago Transit Authority station shortly
after a business lunch with a colleague. A woman at
the station noticed that Mr. Dolin was pacing and
appeared to be agitated as he looked in the direction
of an approaching train that was not yet in sight.
When the moving train appeared, the woman
watched Mr. Dolin leap in front of the train.

In his memory, the family founded the MISSD 
foundation to explain akathisia to the public.
www.missd.co contains illustrative material
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http://www.missd.co/


• Today’s approved treatments, including
NMDA-targeted drugs, TMS, and

  Hyperbaric Oxygen all drive Neuroplasticity

• Drugs like psilocybin and MDMA
may provide advances, not through causing

  hallucination but through neuroplasticity

• Digital therapeutics and other
neuromodulation  technologies are likely to

  provide additional benefit

• EEG-guided approaches, using far less energy
than TMS and focusing on electrical

  frequencies in the brain are 
  around the corner

We are finally unlocking the neurobiology of suicide

Neuroplasticity – Making New Connections in the Brain
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Understanding the biology of Suicide

NMDA is an ION channel that regulates Synaptic Plasticity and Speed of Thought
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> Total Blockade> Thoughts race uncontrollably, mania and psychosis
> High NMDA activity> Low ideation, rumination, depression and suicide 

Decrease depression and suicidal ideation

Stimulate new connections between brain 
cells (Synaptic Plasticity)

The NMDA Receptor is an ion channel 
on the surface of all nerve cells

NMDA Antagonists:

Modulate brain glutamate levels as seen 
on Magenetic Resonance Spectroscopy.



PTSD demonstrates brain lesions with the inflammation and 

other characteristics of traumatic wounds
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FMRI in 
Suicidal 

Ideation vs. 
Normal

Suicidal Depression / PTSD is a Brain Wound and deserves to be treated 
with the same scientific commitment as any other Wound

Classifying CNS diseases that manifest as “behavioral conditions” differently
from other neurological conditions denies biology
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Moda-Sava RN, Murdock MH, Parekh, et.al. Sustained rescue of prefrontal circuit dysfunction 
by antidepressant-induced spine formation. Science 2019 April 12;364 © NRx 2026- All rights reserved       | 14

Ketamine “rewires” the brain by blocking NMDA

Dendrite Baseline

Dendrite under 
Chronic Stress

24hr Post-Ketamine

Chronic Stress

Ketamine Infusion

2 Photons Imaging 
of neurons

Atrophied Spine

Restored Spine

De-novo Formed Spine

Clustered Dendridic Spine Loss

Ensemble Activity

Depression-related Behavior

Chronic Stress
Clustered Dendridic Spine Formation and Restores Spine Loss

Ensemble Activity

Depression-related Behavior

Ketamine

High levels of NMDA activity are shown 
to cause atrophy of the “dendritic 
spines” that connect brain cells 

Ketamine’s neuroplastic effect on 
dendritic spines

NMDA blockade with ketamine is 
demonstrated to restore lost dendritic 
spines, while simultaneously reducing 
depression-related behavior

Loss of dendritic spines is associated 
with depression-related behavior



Established Ketamine Efficacy Data

15

• 156 Patients, 7 Hospitals
• Admitted with acute suicidality
• Randomized to Ketamine vs.

Placebo
• 84% remission on Ketamine vs.

28% on Placebo in bipolar
depression subgroup

• Odds Ratio 4.6; P<.0001 on
Primary Endpoint

• 96 pt. Randomization to Ketamine
vs. midazolam

• Dramatic ketamine effect on
suicidality and depression vs
placebo (Odds Ratio 5.0; P<.001)

• Midazolam failures treated with
open-label Ketamine and similar
dramatic effect was seen with
Ketamine as secondary treatment

• 400 pts. superiority
favoring Ketamine P=.007
(superiority is post-hoc)

• Significant memory loss in
ECT vs. none with Ketamine
(−9.7 vs. −0.9; P<.0001)

• 6 month relapse ECT 56.3
vs. Ketamine 34.5 (P<.0001)

French Gov’t Funded: 
Ketamine vs. Placebo

NIH Funded: 
Ketamine vs. Midazolam

PCORI Funded: 
Ketamine vs. ECT
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>65,000 patients of Confirmatory Real World Data

Data presented by Osmind, Inc., from medical records of more than 20,000 
initial patients treated with IV Ketamine or nasal S-ketamine (ASCP June 2024)

https://www.osmind.org/blog/esketamine-and-iv-ketamine-for-major-depression

IV racemic Ketamine vs. Nasal S Ketamine:

• Patients treated with ketamine required significantly fewer doses over 180 days
• Patients treated with ketamine demonstrated significantly lower depression scores

 (PHQ-9 scale) over 180 days of treatment
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• First molecule to show antidepressant effect while directly reducing akathisia
• Unlike direct channel blockers, it is not addictive
• Hallucinogenic effects are blocked by small amounts of 5-HT2A antagonists
• Akathisia is considered by experts to be a precursor to suicide

Akathisia

Psychosis

DCS (D-Cycloserine)
  blocks side-effects of 5HT2A

Lurasidone
  Blocks side-effects of NMDA

D-cycloserine
     Ketamine is a direct channel blocker/Cycloserine modulates NMDA
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DCS demonstrates reduced Akathisia and Suicidality in Bipolar Depression

Phase 2b/3, randomized, double blind trial on NRX-101 vs Standard of Care (lurasidone) in 
Suicidal Treatment Resistant Bipolar Depression (n=93)

• Similar (50% reduction) in depression vs. SoC

• Significant reduction in akathisia vs. SoC, p=0.03
• Decreased Time to Sustained Remission from Suicidality

   on C-SSRS scale vs. lurasidone (p<0.05)

First clinical trial to enroll, rather than exclude suicidal patients
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Transcranial Magnetic Stimulation (TMS) 
Creates a potent neuroplastic effect in the brain

TMS repairs 
Brain Pathways

by causing Neuroplasticity

TMS alone achieves remission in ~60% of patients
addition of a neuroplastic drug achieves 90% response
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Although commercialized 15 years
  ago, TMS was a niche treatment
  until recently

 High frequency stimulation to activate
“dark areas” of the brain in depression

 Low frequency stimulation to calm overly
active areas in anxiety and PTSD

 Additional targets:
• OCD
• TBI
• Autism
• Parkinsons
• Cognitive Dysfunction



Use of D-cycloserine to Augment Theta Burst TMS

• DCS is used at neuroplastic (low) doses,
not at NMDA-antagonist dose

• Randomized Trial (n=50) of DCS vs.
placebo in association with Theta-burst
TMS

• Patients with treatment resistant MDD

• Significant reduction in mean MADRS at
4 weeks with DCS (P<.01)

• > 2-fold better response (P<.001) and 8-
fold increase in remission from
depression (P<.01) at 4 weeks with DCS
adjunctive therapy compared to
placebo
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Cole, et. al. JAMA Psychiatry 2022:79(12):1153-1161

D-cycloserine is not FDA Approved for Psychiatric Indications



Reduction in Suicidality associated with DCS + TMS

• Open label (n=12) and Randomized (n=50) trials demonstrate that DCS is superior
to placebo in association with Theta-burst Transcranial Magnetic Stimulation in
reducing suicidality on the IAT scale (P<.05)

• MADRS item 10 (suicidality) also showed statistically-significant reduction (P<.001)
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Sohn, et. al. Psychological Medicine, 55, e13, 1–8

D-cycloserine is not FDA Approved for Psychiatric Indications



• D-cycloserine + TMS
administered in a single-day
protocol, 20 sessions

• No MRI or EEG guidance
• 84% Response,  71% Remission at

six weeks with no additional
intervention

• Note the relapse by 26 weeks
without additional treatment

• Results are unprecedented in
over a century of treating
depression
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84% Response
71% Remission

Real World Evidence: DCS + TMS for Treating Depression (TRD)



STAR*D Trial on Antidepressants Treatments
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➢ Dramatic results in two

peer-reviewed studies when
TMS is combined with D-
cycloserine, a known
neuroplastic medication

➢ Results have been
demonstrated with both
traditional TMS and newer,
Theta-burst Protocol

TMS + Cycloserine Trial Results vs. Standard of Care

D-cycloserine is not FDA Approved for Psychiatric Indications



Neuronavigation: Precision 
targeting for TMS

“Map it before you Zap it”



Hyperbaric Oxygen Therapy (HBOT) increases brain oxygenation,

stimulates Neuroplasticity and may reactivate brain stem cells

Sham Treatment  HBOT
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40% reduction in CAPS 5 (P<.001)

The IDF has implemented HBOT Therapy for PTSD and there is pending legislation in the US
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DIGITAL THERAPEUTICS: 
Gamifiying our way to a cure

Synchronizing Breathing and Heartrate
  creates Autonomic Coherence

• Discovery began with Special Forces
 operators who adopted meditation

• DARPA funded a project to gamify
 the process instead of teaching meditation

• Proven by DARPA in Riverine Warriors to
 improve combat performance with
 lower levels of serum cortisol and other
 physiologic indicators of stress

• Pilot projects with first responders
demonstrated reduced measures

  of depression

Digital Therapeutics were 
developed in the military and 

shown to reduce stress and 
depression
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Integrated Neuroplastic Care
Aim for Return to Duty in One Month

Digital Therapeutics
Transcranial Magnetic 

Stimulation

Demonstrated by IDF to treat PTSD

Reactivates Brain stem cells in 

addition to neuroplastic effect

Hyperbaric Oxygen

Developed under DARPA SBIR

Proven in Special Forces and 

   first responders

Decreased depression, 

   increased resilience

Rapid effect on Depression & PTSD 

Effect lasts 1-2 weeks

Initiates Neuroplasticity with hours

Ketamine

Evidence of 87% response

One Day and One Week protocols

Enhanced by neuroplastic drugs

Therapy and
Medication

Management
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Integrated Neuroplastic Care
The Outcome that Matters is Return to Function



Integrated Neuroplastic Care: Cost Effectiveness

• For the first time, we are changing the survival outlook for suicidal depression and PTSD

• Integrated care for these lethal conditions costs far less than
commonly reimbursed care for other lethal conditions

Suicidal depression and PTSD predominantly affect younger people with more years
of productive life that can be saved

Cost per Discounted Healthy Year of Life saved is likely to be far lower
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Condition Cost per treatment episode

Suicidal Depression < $25,000

Cardiac Disease ~$35,000

Breast Cancer ~$35,000

Prostate Cancer ~$35,000

Brain Tumor $150,000+



Integrated Care is the Key to Delivering Best Practice Outcomes

Neuroplastic drugs, TMS, and hyperbaric are today’s 
key technologies

Psychedelic drugs are nearing clinical use

EEG-guided technologies are around the corner

The Market needs a Value-based Care Offering that 
delivers an accountable result

A front-end Teletherapy Network is key to enrolling 
and supporting the patient

neurocare Academy is key to maintaining standards

An integrated Patient Management System is key to 
documenting outcomes and adherence to 
standards

Natiowide
Care Contracting for

Accountable Care

Teletherapy
Network

neurocare Academy
for Training

and Certification

Neuroplastic
Medications
(Approved 

and
Compounded)

Certified
TMS/Infusion/

Hyperbaric
Providers
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2026 Prediction: An Integrated Network of >100 Clinics 

Ability to treat >80% of Americans within
 driving distance of home

Clinical response in 80% 

The TMS installed base is already in place

The neurocare Academy insures a 
unique and accountable level of quality

Definitive results for Depression and PTSD

First results for Autism, TBI, and
Cognitive decline

The synergy created forever advances
the field of neuroplastic care
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• Prediction is difficult, especially when you are
 talking about the future  -- Yogi Berra



Thank You

Jonathan Javitt, MD, MPH 
Chairman and CEO

jjavitt@nrxpharma.com

For further information

Please contact:
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mailto:jjavitt@hopetherapeutics.com
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