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This presentation (this “Presentation”) 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 Pharmaceuticals, Inc. (“NRx”) 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 NRx. Viewers of this Presentation should each make their own
evaluation of NRx 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
NRx and its business, including without limitation, the drugs under development by NRx, the markets in which it operates, and NRx’s expectations with respect to future performance.
NRx’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’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 may be adversely affected by economic,
business, and/or competitive factors; the impact of COVID-19 or other adverse public health developments. NRx 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. NRx 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 and related marks are registered trademarks or trademark applications of, or are otherwise owned or used by, NRx or 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 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 NRx.

Safe Harbor Statement
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OUR MISSION

Breakthrough Medicines for 
Life-threatening CNS Diseases
with unmet medical needs

Our medicines are based on new molecular targets
for suicidal depression and PTSD that are not
addressed by major pharmaceutical companies.

We Bring Hope to Life
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First drug to enter FDA trials for Suicidal Bipolar Depression

Positive Phase 2 data*. Phase 2b/3 data expected in 2023

Awarded Fast Track Designation, Breakthrough Therapy Designation and
a Special Protocol Agreement by the FDA with an agreed upon path to
NDA in 2023

Composition of Matter Patent and Method Patents for treatment of both
depression and PTSD with more than 90 issued and pending patents
around the world

Potential for commercial launch in 2024
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INVESTMENT THESIS

*J Clin Psychiatry 2022 May 30;83(4):21m14345



LEADING THE WAY: OUR FOCUS ON BRAIN HEALTH

There are no FDA approved medicines today for
people with suicidal bipolar depression. Someone
attempts suicide every 27 seconds in the U.S., every
second somewhere in the world

Current antidepressants increase risk of suicide
and suicidal patients are excluded from trials.

The brain’s NMDA receptor is a newly-validated
target for treating both suicidal ideation and
depressive symptoms particularly in bipolar
depression.

NMDA-targeted drugs have previously been
limited by well-known potential to cause
hallucinations, addiction, and neurotoxicity.
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A suicide attempt every 27 seconds
Suicide kills ~50,000 Americans annually, disproportionately affecting people with bipolar depression

If you know two people with bipolar depression, one will attempt suicide 
If you know five people with bipolar depression, one will succeed 
$2.2 billion market opportunity
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No Approved Drugs for Suicidal Bipolar Depression



Clinical trials and nonclinical evidence
demonstrate specific effect of NMDA-inhibition
in blocking suicidal ideation and also depression
in patients with bipolar disease.

Antidepressants (SSRIs) can increase suicidality.

Patients with suicidality are routinely excluded
from clinical trials of antidepressants

Ketamine provides strong proof of concept but is
known to be neurotoxic, addictive, hallucinogenic,
and can only be administered in a clinic setting.

NMDA receptor activity may play a greater role in
bipolar depression in than Major Depressive
Disorder (MDD)

No Approved Medicine 
No Good Choices
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Suicidal Bipolar Depression: The Only Approved Treatment is ECT



First oral medicine in development for
Suicidal Treatment-Resistant Bipolar Depression

• Non-addictive
• Non-neurotoxic
• Non-hallucinogenic

NRX-101 blocks the psychedelic effects of NMDA antagonists with evidence 
that the antidepressant and anti-suicidal properties can be preserved

8

NRX-101TM   For Suicidal 
Treatment-Resistant Bipolar Depression



Indication Compound Preclinical Phase 1 Phase 2 Phase 3 Status

Bipolar Depression & Suicidal Ideation

Severe Bipolar Depression with Recently
Suicidal Patients post stabilization

NRX-100™ /    
NRX-101™

Treatment of Suicidal Treatment-
Resistant Bipolar Depression       NRX-101™ ack

Expanded Access / Safety Study NRX-101™

Post-Traumatic Stress Disorder (PTSD) with Depression & Suicidality 

PTSD in patients with 
Depression & Suicidality NRX-101™

Chronic Pain with depression

Depression in patients with chronic pain NRX-101™

FDA SPA,   Breakthrough Therapy, Biomarker letter of 
Support

Data expected 
Q4 2023

Integrating 
with P2b/3

Data readout 
expected in 

2023

NRx R&D Pipeline: 
Multi-Billion Dollar Potential in Psychiatry and Chronic Pain 

Currently Enrolling Phase 2b/3

Enrollment pending
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300+ expected to be enrolled by Q2 2024

Planning

Data readout 
expected in 

2024



The NMDA receptor is an ION Channel on 
the surface of Brain Cells

Understanding the NMDA Receptor

At high levels of NMDA activity (i.e. the channel is
wide open) thoughts are slowed substantially,
patients ruminate on negative, frequently
suicidal thoughts. Brain cells stop making new
connections to neighboring cells.

NMDA antagonists decrease symptoms of
depression.

NMDA antagonists block the akathisia caused by
SSRI antidepressants in nonclinical studies.

NMDA antagonists “rewire” the brain by
stimulating new connections between brain
cells.
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NRx-101



Moda-Sava RN, Murdock MH, Parekh, et.al. Sustained rescue of prefrontal circuit dysfunction by 
antidepressant-induced spine formation. Science 2019 April 12;364

High levels of NMDA activity are shown to
damage the “dendrite spines” that
connect brain cells to each other

Loss of dendrite spines is associated
with depression-related behavior

NMDA blockade with ketamine is
demonstrated to restore lost dendrite
spines, while simultaneously reducing
depression-related behavior
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“Re-wiring the Brain, as shown in the laboratory



Inpatient trial in 8 French Hospitals
enrolling acutely suicidal patients

Clinical benefit of ketamine in blocking
suicidal ideation was 9x greater in bipolar
depression than major depression

Finding provides a basis for anticipating
benefit from oral NMDA-blocking drug in
suicidal bipolar depression

NRx has partnered with the French
investigators and Fondation Fundamental
to provide these data to the US FDA
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NMDA inhibition is shown to offer substantially greater benefit in suicidal 
bipolar depression than in major depressive disorder

Abbar M, Demattei C, El-Hage W, et. al., Ketamine for acute treatment of severe suicidal ideation: double blind, randomized placebo-controlled trial. BMJ 2022



Simultaneous Blockade of NMDA and 5-HT2A Blocks NMDA Side Effects 

Akathisia

Psychosis

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

Lurasidone
Blocks side-effects of NMDA
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The Patented NMDA Discovery: 90 Patents & Patent Applications Globally



Five patent families, 90+ filed applications, 48 issued
patents in US/EU/CN/JP/KR/AU.

Protects NRX-101 to at least 2033 with potential for
protecting NMDA/5HT2A class.

Covers drugs for PTSD, Major Depressive Disorder,
Obsessive Compulsive Disorder, and other targets.

Combinations involving dextromethorphan, d-methadone,
and S-ketamine are identified in the spec of US 10,583,138.

Patent Estate of 48 issued and 43 pending patents 
enables a platform of CNS drugs based on NMDA / 
5HT2A Synergy.

Robust Composition of Matter Patent Protection
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DCS significantly improved 
symptoms of patients with R-MDD  

Improved antidepressant and anti-suicidal effect of D-Cycloserine when added to 5HT2A / SSRIs

Treatment Resistant Depression
26 patients – randomized, placebo controlled

Treatment Resistant Bipolar Depression after 
single iv. Ketamine

8 patients – open label

1. Heresco-Levy et. al. International Journal of Neuropsychopharmacology, 2013
2. Kantrowitz et.al. Journal of Clinical Psychiatry 2015

DCS significantly improved 
symptoms in patients with TRBD  

Initial Clinical Evidence of Efficacy in Resistant Depression
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Patients enrolled with severe depression
(MADRS>30) and acute suicidality (C-SSRS
4/5)
Patients received one infusion of IV ketamine
vs. placebo. Responders were randomized to
NRX-101 vs lurasidone
Mean 7.7 point benefit on MADRS (Primary
Endpoint, P=.03) through day 42 vs.
lurasidone.
Difference is similar to or larger than that
seen with Esketamine and AXS-05*
40% relapse in control group, no relapse in
NRX-101 group (P=.07)
Patients who would otherwise have been in
the hospital for 1 week plus were discharged
after 1-2 days

*J Clin Psychiatry 2022 May 30;83(4):21m14345

Phase 2 Success: STABIL-B trial showed superiority of NRX-101 vs 
Lurasidone in reducing Depression (primary endpoint)
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1.5 point advantage on Columbia Suicide
Severity Rating Scale (P=.02)

2.9 point advantage on Clinical Global
Impression Suicidality Scale (P=.02)

Trend (P=.14) towards decreased akathisia in
the NRX-101 group on the BARS akathisia scale

No SAEs in the NRX-101 treated group

3 SAEs with 2 hospitalizations in the lurasidone
treated group

STABIL-B showed significant effect of 
D-Cycloserine in reducing Suicidality (Secondary Endpoint)
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Need CGI graph



Treatment Resistant MDD + Bipolar Depression treated with D-
cycloserine after two  iv. Ketamine infusions

32 patients total – placebo controlled

Chen H. et. al. Neuropsychopharmacology. 2019 Nov; 44(12): 2112–2118

Chen et. al.
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Effect of D-cycloserine in reducing suicidality has
been demonstrated in an independent trial

All Subjects (MDD and Bipolar) Bipolar Subgroup



Patients who have symptoms of Severe 
Depression and Suicidal Ideation despite 
treatment with currently approved drugs

No pre-treatment with ketamine or other 
stabilization is required

NRX-101 vs. lurasidone comparator is 
administered 2x daily at home

First known trial of a novel antidepressant in 
which patients with active suicidal ideation 
have successfully been enrolled 

76% completion rate among the first 50
participants, prior to expansion
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Phase 2b/3 Trial for Expansion to Suicidal Treatment-Resistant Bipolar Depression

70 Patients
2 x            BID

1:1 

NRX-101

42 Days

Primary Endpoint
Depression (MADRS)

Secondary Endpoint
SuicidalityLurasidone

MADRS ≧ 30
C-SSRS 3 or 4

NCT03395392



The DSMB recommended that enrollment in the trial
continue
• The DSMB has reviewed unblinded interim data from the trial
• The Board found no futility signal at this stage of the trial; the failure to 

identify futility requires that an advantage, though not yet a statistically 
significant advantage, be seen

• Similarly, no safety signals were identified in association with NRX-101 
• The DSMB will continue to monitor safety and efficacy in the trial
• Trial has been upgraded to a Phase 2b/3 study that may be used for a 

registrational filing should safety and efficacy be documented
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Phase 2b/3 Trial for Suicidal Treatment-Resistant Bipolar Depression



Given the guidance from FDA regarding a broader indication, the 
company plans further discussion with FDA on this pathway in a 
Breakthrough Therapy Designation meeting, planned for 2Q2023  

This indication will effectively converge the initiated (not enrolling)  
Phase 3 Acute trial into the ongoing P2b/3 trial in Suicidal 
Treatment-Resistant Bipolar Depression

The company is evaluating changes to its registrational program for 
NRX-101 and will seek to consolidate patients originally expected to 
enroll in the in the ASIB study into the currently enrolling Phase 2b/3 
trial.
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Agreed upon path
to submit

rolling review

NDA in 2023

FDA Approval Roadmap – Integrated Phase 2b/3 for Suicidal Treatment-
Resistant Bipolar Depression (1)



This  pathway would potentially allow registration of NRX-101 for 
Suicidal Treatment-Resistant Bipolar Depression, regardless of the 
mechanism of stabilization. 

This broader indication may also offer significant advantages in 
commercialization of the product

Pathway would negate the need for a separate NDA for ketamine in 
Suicidal stabilization. 

Data from the integrated trial are expected by 4Q 2023.
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Agreed upon path
to submit

rolling review

NDA in 2023

FDA Approval Roadmap – Integrated Phase 2b/3 for Suicidal Treatment-
Resistant Bipolar Depression (2)



• Expect highly differentiated product profile
• Bipolar Depression with Recent Suicidality

• Likely the only product on the market indicated 
for recently suicidal patients

• Promising path to reimbursement

• Compact Sales Force:
• 85% of patients treated in clinics

• Target for BPD-ASIB ~ 1800 accounts

• Solid IP
• Expansion through life cycle options

Commercial Path
Efficient Path to Launch by 2024
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Attractive 
options for 

Direct Launch 
or Partnering 



Patients in clinics and outpatient being treated for Bipolar Depression with Suicidality

Adults With Bipolar Disorder 7,000,000

Patients With Suicidality 680,000

9-10%

26%

ACUTE      180,000 Subacute Suicidality 500,000

74% $2.2
Billion

Market Potential

NRX-101 Market Opportunity in Bipolar Depression
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Technology and Manufacturing Transfer
to USA completed in Q2 2022
Phase 3 drug, produced using expected 
Commercial Scale manufacturing 
process, released in October 2022 with 
FDA Module 3 filing
Potential for Commercial Sales of NRX-101
by 2024
Options for either Direct Launch or
license/partnering

Path to Commercial Manufacture
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• Post Traumatic Stress Disorder

• Chronic Pain in Depression

NRX-101™ for Additional Indications
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Rationale for treating PTSD:

Ketamine (despite its challenges and side effects) has 
shown therapeutic benefit – supports NMDA 
mechanism

Nonclinical data shows that D-Cycloserine (DCS), the 
NMDA component of NRX-101, reduces Fear Memory

Phase 2 – Proof of Concept trial of 
NRX-101 for PTSD to be initiated in 2023

Post-9/11, we have lost 4x more 
veterans and servicemembers to 
suicide than combat. 

NRX-101™ for PTSD 
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Unmet Need

• Higher % responders

EFFICACY

• Lower Side Effects

SAFETY/ TOLERABILITY

Sources:
National Institute of Mental Health
Wilcox, H. et. al, Posttraumatic Stress Disorder and Suicide Attempts in a Community Sample of Urban American Young Adults Arch Gen Psychiatry. 2009
National Center for PTSD, US Center for Veterans Affairs  https://www.ptsd.va.gov/understand/common/common adults.asp

No Approved Medicine for PTSD Symptoms
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9+
Million

10%
Have Suicidality

1/3
With Severe 

PTSD

>30K
Veteran Deaths 

Since 9/11

$5+
Billion Market Potential

Only two approved SSRI’s for PTSD-related Depression
Both carry black box suicide warnings and neither have an effect on Fear Memory



PTSD symptoms are not the same as 
depression and no SSRI antidepressant 
has demonstrated benefit on validated 
clinical measures of PTSD

PTSD driven by unique symptoms of 
intrusion (“Fear Memory”) where the 
event repeatedly and uncontrollably 
invades one’s thoughts

D-Cycloserine (DCS), the NMDA 
component of NRX-101, extinguished Fear 
Memory in validated WKY model of PTSD

DCS-induced Reduced Fear Memory
in WKY Rodent model of PTSD

NRx data on file

Use of DCS in the Treatment of PTSD
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Patents were issued based on nonclinical 
behavioral studies in models of PTSD using 
DCS as the NMDA Component



Rationale for treating Chronic Pain:

DCS at NMDA-antagonist doses has demonstrated 
attenuation of pain in preclinical models
In a human dose escalation trial, in post-hoc 
analysis, DCS was shown to achieve a significant 
reduction in chronic back pain from baseline at 
400 mg/day while no significant benefit was
seen for placebo
The current opiate crisis and failure of
non-opiate pain medications to 
achieve meaningful clinical benefit
creates an acute need for non-addictive
non-sedating pain medications

NRX-101™ for Chronic Pain

Back pain intensity ratings over a six-week, dose escalating, placebo 
or DCS treatment. (a) Across subject average back pain, assessed on 
the primary outcome measure of 0–10 numeric rating scale. (b) 
Within subject change in pain, relative to baseline, using the 0–10 
numeric rating scale. Adapted from Schnitzer 2016



Stephen Willard, JD – CEO & Director

Michael Kunz, General Counsel & Corporate Secretary
30+ years legal and fiduciary leadership in biopharma, energy
and project finance. Previous roles include general counsel
positions at Rolls-Royce Power Ventures, Ltd.
(London), Burmeister & Wain (BWSC-Denmark) and 10 years
private practice with Dewey Ballantine.

30+ years of management of publicly traded biotechnology
companies. Served in CEO roles at Cellphire Therapeutics, and
Flamel Technologies. Leadership and director roles at the FDIC
and on the board of E*Trade Financial. Presidential appointee,
National Science Board.

Seth Van Voorhees, PhD, MBA – CFO
30+ years of finance and accounting experience, including serving
as CFO of PDS Biotechnology, Research Frontiers and American
Pacific. Investment banking experience supporting
chemical/pharmaceutical clients.

Jonathan Javitt, MD, MPH – Founder & Chief Scientist
40 years in pharmaceutical and medical device development.
Blockbuster drug and device development programs with Allergan,
Eyetech, Merck, Novartis, Pfizer, and Pharmacia. Advisor to four White
House administrations.

Rick Panicucci, PhD – Chief Technology Officer
25 years manufacturing leadership. Head of CCP, Novartis. VP of 
Manufacturing, WuXi Apptec
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Leadership Team

Matthew Duffy – Chief Business Officer
30+ years of biotechnology-related business and investment
banking expertise. Business leadership roles at Pfizer and
Medimmune. Investment banking and research roles at
Roberts Mitani, LifeSci Advisors, and Laidlaw. Series 7, 63, and
65 Securities Licenses.

Martin Brecher, MD, MBA – Medical Director
30+ years psychiatry and drug development experience at US
FDA (medical reviewer for psychiatry drugs), Astra Zenica
Hoechst Roussel (iloperidone), Janssen (risperidone), and
AstraZenica (Seroquel). CRO leadership experience at PPD, Inc.



Daniel Javitt, PhD, MD – Chair
Professor of Psychiatry at Columbia University. Initial
discovery on the role of NMDA antagonists in
psychiatric disorders. More than 760 publications in
the field. Inventor of the NRx patent portfolio
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Scientific Advisory Board

Andrew Nierenberg, MD – US Principal Investigator
Professor of Psychiatry at Harvard University, Director, Dauten
Family Center for Bipolar Treatment Innovation. More than 875
publications in the field. Director of the national Patient
Centered Outcomes Research Initiative in treatment of Bipolar
Depression.

Marion Leboyer, MD, PhD – EU Principal Investigator
Professor of Psychiatry Inserm (Paris). More than 1300
publications related to clinical psychiatry and infectious /
genetic triggers of psychiatric disease.

Philip Lavin, PhD – Lead Methodologist
NRx Lead Methodologist. Clinical Professor, Harvard Medical School
and Harvard School of Public Health. FDA Special Government
Employee in Statistics. More than 78 Drug and Medical Device
Approvals and more than 350 scientific publications.



NRx Cash 
Position:

$24.5 million as 

of 6/30/2022

Total Shares 
Outstanding:

~67 million 

shares as of 

8/1/2022 

Data readouts  
expected in the 
next 12 months

Revenue 
potential in 
2024

Demonstrated 
ability
to execute in 

CNS space
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Looking Forward

IND

Phase 2

Phase 2b/3
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