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Forward Looking Statements

This presentation has been prepared solely for informational purposes. This presentation includes, and our responses to various questions may include, 

“forward-looking statements” within the meaning of Section 27A of the Securities Act of 1933, as amended, or the Securities Act, and Section 21E of 

the Securities Exchange Act of 1934, as amended, or the Exchange Act, which are subject to the “safe harbor” created by those sections. These 

forward-looking statements relate to, among other things, the expected timetable for development of our product candidates, our growth strategy and 

our future financial performance, including our operations, economic performance, financial condition, prospects and other future events. We have 

attempted to identify forward-looking statements by using such words as “anticipates,” “believes,” “can,” “continue,” “could,” “estimates,” “expects,” 

“forecasts,” “intends,” “may,” “plans,” “potential,” “should,” “suggest,” “will” or other similar expressions. The forward-looking statements are not 

historical facts, and are based upon the Company’s current expectations, beliefs, estimates, and projections, and various assumptions, many of which, 

by their nature, are inherently uncertain and beyond the Company’s control. The Company’s expectations, beliefs and projections are expressed in 

good faith and the Company believes there is a reasonable basis for them. However, there can be no assurance that management’s expectations, 

beliefs, estimates, and projections will result or be achieved, and actual results may vary materially from what is expressed in or indicated by the 

forward-looking statements. Forward-looking statements are subject to risks and uncertainties that could cause actual performance or results to differ 

materially from those expressed in the forward-looking statements. The Company assumes no obligation to update forward-looking statements to 

reflect actual results, subsequent events or circumstances or other changes affecting forward-looking information except to the extent required by 

applicable securities laws.

Information contained in this presentation has been compiled from sources believed to be credible and reliable. However, we cannot guarantee such 

credibility and reliability. The forecasts and projections of events contained herein are based upon subjective valuations, analyses and personal 

opinions.
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We Are Changing the Future of Medicine

• How? Early intervention with MultiStem® therapy following serious ischemic, 
traumatic and infectious conditions enhances healing by regulating an 
overactive immune response and re-establishing homeostasis.

• Built on exceptional science, we are innovators changing the future of 
medicine with a mission to extend and enhance the quality of human life.

• Our proprietary, allogeneic cell therapy, MultiStem (invimestrocel) product 
platform is in late-stage clinical studies. 

• Our portfolio of therapeutic programs is focused initially on acute critical 
care, with opportunities for significant clinical and commercial impact.

• We are committed to the development, manufacturing and 
commercialization of a best-in-class therapy.

• Headquartered in Cleveland, Ohio, with subsidiary in Leuven, Belgium 
(ReGenesys), ~100 employees and growing.



Indication Clinical Trial Phase 2 Phase 3 BLA Regulatory Target Market

Ischemic Stroke

• Fast Track designation
• RMAT designation
• Special Protocol Assessment (SPA)
• Scientific Advice positive opinion 

granted by EMA

• ~800K annual cases in the U.S.
• ~2.2MM annual cases in the U.S., 

Europe and Japan
• Our target market is moderate to 

moderate-severe strokes, 
approximately 40% of all strokes.

• Sakigake designation

Acute 
Respiratory

Distress 
Syndrome

• Fast Track designation
• RMAT designation

• ~200K annual cases in the U.S.
• ~500K annual cases in the U.S., 

Europe and Japan
• Our target market is moderate to 

severe ARDS patients, who typically 
have 30-50% mortality.• Orphan Regenerative Medicine 

product

Trauma

• ~160K deaths and >3 MM non-fatal 
traumatic injuries in the U.S. 
annually

• Initially, our target market is severe 
traumatic injury accompanied by 
hemorrhagic shock (>200K U.S. 
yearly)

Advanced Portfolio Targeting Areas of Substantial 
Unmet Need

MATRICS

= Completed enrollment / study= Enrolling; in progressKEY:

MASTERS-1

MUST-ARDS

4

MASTERS-2

TREASURE (P2-3)

MACOVIA (P2-3)

ONE-BRIDGE
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Name Title Prior Experience

Daniel Camardo, MBA CEO, Board member

Maia Hansen, MBA, MS COO

Robert W. Mays, PhD
EVP, Head of Regenerative Medicine & 

Head of Neuroscience

Manal Morsy, MD, PhD, MBA
EVP, Head of Global 

Regulatory Affairs

James Glover, BS, PMP EVP, Head of Manufacturing

Rakesh Ramachandran, MS VP, Information Technology 

Eric Jenkins, MD VP, Medical Affairs

Alison O’Sullivan VP, Human Resources

Katie Serevitch VP, Legal

Managed by an Exceptional Team 
with Broad Experience in Pharmaceutical and Life Science Industries
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Scientific Advisory Board – Neurology Key Opinion Leaders

S. Thomas Carmichael, MD, PhD
Professor and Chair
Frances Stark Chair
Department of Neurology
David Geffen School of Medicine at UCLA

David Hess, MD
Dean & Presidential Distinguished Chair of Neurology
Medical College of Georgia at Augusta University

Sean Savitz, MD
Professor and Director
UTHealth Institute For Stroke 
& Cerebrovascular Diseases

Lawrence Wechsler, MD
Professor and Chair
Pennsylvania Hospital
Perelman School of Medicine
University of Pennsylvania

David Chiu, MD, FAHA
Professor and Elizabeth Blanton Wareing Chair 
in the Eddy Scurlock Stroke Center
Houston Methodist Hospital, 
Weill Cornell Medical College

Dileep Yavagal, MD, FAHA, FAAN, FSVIN
Professor and Chief Interventional Neurologist 
University of Miami, Miller School of Medicine
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Strong Foundation in Science Has Created an 
Immense Opportunity

We have an

INNOVATIVE THERAPY
with strong intellectual 

property protection 
(> 350 patents worldwide)

Our platform is 

ROBUST AND DIVERSE
with broad applicability –

neurological, cardiovascular, 
severe inflammatory 
conditions, immune 

dysfunctions 

Built on

EXCELLENT SCIENCE
- with dozens of 

publications - providing 
foundation for MultiStem 
platform & adjacent areas

(e.g., Treg cells, cell-based 
materials, animal health)

We are

LEADING THE WAY
in innovating cell 

manufacturing & distribution 
for clinical & commercial 

application



Unique Attributes of MultiStem Cell Therapy 
(invimestrocel) Provide a Competitive Edge
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No ethical concerns

Clinical data supports therapeutic proposition

Promotes healing and tissue repair Off-the-shelf and easy administration 

Competitive Advantage: Highly Scalable

Easy to store in hospital pharmacy

Well characterized product with a long shelf life

Based on proprietary MAPC® technology
Broad IP estate covering core technology, 
methods of productions and area of use.

Consistent tolerability profile with >8 years of 
stability data on cryogenically-stored product.

Off-the-shelf vial is stored frozen & can be stored 
using our proprietary Secure Integrated Freezer Unit 
(SIFU).

MultiStem is easily administered intravenously or 
locally with no tissue matching or immune 
suppression required.

Leveraging MultiStem’s biology and using bioreactor 
manufacturing enables increase in production output –
10-20x (clinical) and 50-100x (commercial).

Promising data from preclinical and clinical trials support 
hypothesis.

By regulating the overactive immune response after an 
injury, our therapy can potentially be used for treating a 
variety of clinical indications with significant unmet need.

MultiStem is derived from the bone marrow of healthy, 
consenting adult donors.
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Multipotent Adult Progenitor Cells (MAPC) are a 
Distinct Type of Adult Stem Cell

• There is a growing body of evidence supporting 
the promise of stem cell therapy. 

• MAPC are not embryonic stem cells, they are 
derived from healthy adult bone marrow.

• There are many different types of stem cells, 
MSCs, EPCs, HSCs, etc. – MAPC are a distinct type
of adult stem cell.

• Athersys holds a robust IP portfolio protecting the 
use of MAPC.



MAPCs are a Preferred Type of Stem Cell -
Giving Us a Unique Opportunity

MultiStem®

Ability to give large doses of cells in a single i.v. administration

Single human donor, making treatments consistent and less variable

> 15 years of preclinical and clinical data demonstrating tolerability and efficacy

Broad intellectual property on MAPC and the manufacturing process

Robust scalability with ability to serve large commercial markets

Ethical source of stem cells, derived from healthy volunteers



Objective: Dramatically Improve the Recovery Path

Our data show that early intervention with MultiStem therapy after an acute injury enhances healing 
by regulating an overactive immune response and re-establishing homeostasis.

1. Acute injury
2. Hyperactive

inflammatory response 

Fundamentally shifts recovery 
trajectory & clinical outcomes

Supports preservation of 
life and function

Initiation of 

pro-inflammatory 
immune responses

May lead to “cytokine 
storm”, additional tissue 

injury, and impaired 
healing

5. MultiStem expresses 
a combination of 

therapeutic proteins and 
factors to enhance 

healing and tissue repair

4. MultiStem cell 
therapy intervention

3. Initiation of
immunomodulatory 

response 11



MASTERS-1: Impact Across Outcome Measures 

Day 90 Day 365

% Patients Reaching an
Excellent Outcome

% Patients Attaining a 
mRS ≤ 1

(mRS ≤1, NIHSS ≤1, and BI ≥95)

6.6%

16.1%

29%

Day 365

13%

32%

31% Reduction in Hospital Days
in the MultiStem-treated group

p=0.02*

Placebo group (n=61)
MultiStem treatment group (n=31)

(Measures disability 
following stroke)

Patients who received treatment ≤ 36 hours after stroke onset 

p < 0.01*

p = 0.03*

p = 0.14

% Patients - Death or life-
threatening adverse events

(60% decrease)

Day 90

25%

10%

p = 0.09

12

8.2%



Supporting Data from our Completed 

Phase 2 ARDS Study (MUST-ARDS)

Day 28

Ventilator-Free Days
(median)

Mortality

6.5 
days

18.5 
days

Day 28

40%

25%

Placebo / SOC group (n=10)
MultiStem treatment group (n=20)

27% Increase 
in ICU-free days in MultiStem-treated group

13

Patients alive and off 
ventilator by day 7

20%

45%

Placebo

MultiStem-treated
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Regulatory 
T cells

Neutrophils T cellsEndothelial cells

Reduces Endothelial 
cell activation:
• Adhesion molecule

expression
• Chemokine secretion

Reduces Neutrophil:
• Infiltration
• Activation

Promotes Treg:
• Differentiation
• Expansion
• Secretion of anti-

inflammatory cytokinesInhibits T cell proliferation:
• Effector T cell activation
• Pro-inflammatory 

cytokine secretion
• Excessive infiltration 

to inflammatory sites

MultiStem®

M1

Macrophages
M2

Macrophages

Promotes MΦ2:

• M2 Phenotype
• Anti-inflammatory

cytokine secretion
• Phagocytic capacityReduces MΦ1:

• M1 Phenotype
• Pro-inflammatory     

cytokine secretion

Multimodal Mechanism of Action: 
Interaction with Multiple Cells of the Immune System



Deep Understanding of Therapeutic MOAs of 
IV Administration of MultiStem for Stroke

Ischemic
Stroke

MultiStem works through regulation of 
multiple factors and pathways important 
to brain recovery following a stroke.

Inflammation after stroke leads to greater tissue loss 
and scarring in the brain. Immune cells coming from 
the spleen play a major role this response. 

MultiStem cells migrate to the spleen and peripheral 
immune system and affect key pathways in the 
brain.

Simultaneous downregulation of pro-inflammatory 
processes and upregulation of reparative immune 
responses promotes recovery.

Intravenous
administration of 
MultiStem

1

2 3

4

Representative Publication in Stem Cells (2017):        
MAPC’s Enhance Recovery After Stroke by Modulating 

the Immune Response from the Spleen
15

spleen



Ajmo et al., (2008).  J Neurosci Research 86: 2227-2234.

Spleen Role in Inflammatory Damage in 
the Brain following Stroke

Fluoro-Jade Stain

Nissl Stain

In preclinical models of ischemic stroke, removing the spleen before a surgically induced stroke significantly reduces the 
inflammatory damage that occurs in the brain - but creates permanent immunological impairment.

Note: MCAO = Middle 
Cerebral Artery Occlusion 

(i.e., ischemic stroke) 

Major 
loss of brain tissue 

following MCAO stroke

Significantly less 
brain damage 
occurs when 

spleen is removed 
prior to stroke

16
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Years of preclinical research and data support mechanism of action 
hypothesis and demonstrates that MultiStem has the potential to treat a 
variety of clinical indications with unmet need.

Expansive Therapeutic Opportunity :

Over 17 Years of Preclinical and Clinical Research Publications

• Ischemic Stroke
• ARDS
• Hemorrhagic stroke
• Spinal Cord Injury
• Traumatic Brain Injury
• Hypoxic-ischemic injury
• Wound healing
• Peripheral Vascular Disease
• Acute Myocardial Infarction
• Chronic Ischemia / CHF
• Multiple Sclerosis
• Graft vs. Host Disease
• Inflammatory bowel disease
• Acute Radiation Syndrome
• Parkinson’s Disease
• Alzheimer’s Disease
• Lysosomal Storage Diseases
• Epilepsy



Partnerships, Collaborations and Funding 
Organizations Over the Years

Corporate Partnerships Collaborations Funding Organizations

http://www.ua.ac.be/
http://www.ua.ac.be/
http://www.ua.ac.be/
http://www.ua.ac.be/
http://www.ua.ac.be/
http://www.kuleuven.be/english/


Scalable Manufacturing Platform Supports Production 
to Serve Large Markets

19

• Demonstrated product stability – long 
shelf life for MultiStem product

• Proprietary storage and product 
management technology streamlines 
use by pharmacists and clinicians

• Evolving cold chain storage 
capabilities to facilitate product 
distribution into hospitals 

Favorable Biology Scalable Production Platforms Practical Storage & Distribution

• MultiStem is developed from a 
special class of MAPC® that 
can double rapidly in culture
and have robust expansion 
capabilities

• Cells are expandable in bioreactors, as 
well as in cell factories, which enables 
us to scale production

• Bioreactors allow for 20-40x greater 
output per comparable manufacturing 
suite

• Significant reduction in cost per dose
from transition to bioreactors

• Straightforward scale-out of production 
modules allow for sequenced build-out 
to support commercial growth
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Proprietary Manufacturing Process with Exponential 
Expansion Capabilities

• One healthy human donor can be expanded to 
hundreds of thousands of clinical/commercial doses.

• Robust intellectual property covering a defined 
manufacturing process.

One Donor → Master and Working Cell Banks → Expanded in increased bioreactor volumes → Hundreds of thousands of vials (doses) to treat patients



Distinctive, Efficient, and Scalable Technologies
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• Development of proprietary 
cryogenic storage system
known as SIFU™ Technology

• Simplifies product preparation 
to a single step after order 
entry

• Capable of processing multiple 
doses simultaneously

• Secure access with full “track 
and trace” from end to end

• No special facilities or extensive 
training required

• Enables transformational 
commercial scale at lower cost

• By upgrading our stem cell 
manufacturing from 2D to 
3D, MultiStem manufacturing 
productivity is improved 
dramatically

Bioreactor SIFU™ “Secure Integrated Freezer Unit”  



Current MultiStem Clinical Trials
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MASTERS-2 [PHASE 3] for Ischemic Stroke

Most advanced program is in Phase 3 for treatment of ischemic stroke (with Fast Track and RMAT 
designations) and is being conducted under a Special Protocol Assessment (SPA) from the FDA.

MACOVIA [PHASE 2/3] for Acute Respiratory Distress Syndrome (ARDS)

Currently enrolling patients with pathogen-induced ARDS, with Fast Track and RMAT designations, 
following positive results from the exploratory Phase 1/2 trial (MUST-ARDS), 3D bioreactor material 
now being incorporated.

MATRICS [PHASE 2] for Trauma

Conducting a Phase 1/2 trauma trial with UTHealth in Houston supported by funding provided by MTEC 
(Department of Defense) and the Memorial Hermann Foundation, 3D bioreactor material now being 
incorporated.

TREASURE [PHASE 2/3] for Ischemic Stroke [Conducted by our partner HEALIOS K.K. in Japan)

Enrollment is completed in this >200-patient, double-blind, randomized, placebo-controlled study 
evaluating MultiStem for the treatment of ischemic stroke in Japan. Study has Sakigake designation from 
the PMDA and topline data was announced in May 2022.

ONE-BRIDGE [PHASE 2] for ARDS [Conducted by our partner HEALIOS K.K. in Japan)

Enrollment is completed and positive topline data announced in August 2021. Open-label study evaluating 
patients with pneumonia-induced and COVID-19 induced ARDS with MultiStem, which is an orphan 
regenerative medicine product for ARDS in Japan. 



Large Market Opportunities in Lead Indications

Full Market Size
Targeted Market –

current - potential development
Value Creation

• ~800,000 new cases in U.S. annually
• ~2.2 million annually in U.S., EU, JP
• Projected growth as population ages

• Moderate to moderate-severe strokes
• ~40% of ischemic strokes, focus of 

TREASURE and MASTERS-2
• Potential for post-approval expansion

• Reduced hospital stays, mortality, 
rehabilitation

• Reduced subsequent institution & 
support care

• Improved QoL

• ~200,000 annual cases in the U.S. 
~500,000 annual cases in the U.S, EU, JP

• Growth from new illnesses (COVID-19)

• ARDS patients, who face a 30-50% 
mortality rate

• Pathogen-induced ARDS

• Reduced hospital stays, number 
of days in ICU, mortality, number 
of days on mechanical ventilator

• Improved QoL

• ~160,000 deaths and over 3 million non-
fatal traumatic injuries per year in the U.S.

• Leading cause of death age 1-45, and 
leading cause of quality-of-life years lost in 
the U.S.

• Initially, severe hemorrhagic traumas 
(>200,000 in U.S. per year)

• Severe brain trauma (TBI)
• Spinal cord injury

• Reduced hospital stays, mortality 
rate, rehabilitation

• Reduced complications (e.g., 
acute kidney injury, other organ 
failure) and improved recovery of 
function

• Improved QoL

Ischemic 
Stroke

ARDS

Trauma

23
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Ischemic 
Stroke



Stroke Facts
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A stroke occurs when the blood supply is interrupted 
or reduced to part of the brain. This prevents brain cells 
from getting oxygen and nutrients, leading to cell death 
and tissue loss within minutes. There are two main types 
of stroke with different causes.

About 87% of all strokes are ischemic strokes

Ischemic Stroke Hemorrhagic Stroke

Caused by a blocked artery
Caused by leaking or 
bursting of a blood vessel

Every 40 seconds, someone in America has a stroke

Stroke is the leading cause of disability and 
the third leading cause of death

Each year nearly 800k people in the U.S. suffer a stroke.
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Over 15 Years of Research Supporting our 
Stroke Program

Present

Phase 3

Phase 2
MASTERS-1 

Building evidence and data;

Consistent tolerability profile in humans

Hundreds of patients dosed

Preclinical 
research and 
publications in 
various animal 

models with MAPC

Numerous peer-reviewed publications supporting hypothesis

Time window was 
24 – 48 hours;  
biomarker data 

supporting hypothesis

Time window is based on 
learnings from MASTERS-1, 

now 18 - 36 hours

Years of data on the 
immunomodulatory 
attributes of MAPC

Our pursuit of developing a therapy for ischemic stroke is 
based on years of preclinical and clinical research and 
many peer-reviewed scientific publications

Acquired 
license to 

MAPC

2003

Discovery of MAPC 
involvement with the 

spleen in stroke



MASTERS-1: Phase 2 Ischemic Stroke Trial Results 
Treatment with MultiStem Shows Meaningful Benefit
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Proportion of Subjects Treated within 36 Hours Achieving Excellent Outcome Increases Over Time

16.1%

29%

6.6%

8.2%

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

Day 90 One year

Excellent Outcome (%) – MultiStem vs All Placebo

MultiStem (n=31) Placebo (n=61) Safety: Intravenous MultiStem 

well-tolerated by stroke 

patients, with no serious 

adverse reactions

Validation: Based on 

MASTERS-1 data, the stroke 

program was granted Fast 

Track and RMAT designation

from the FDA

(Excellent Outcome = Patients Achieving NIHSS 0 or 1 and mRS 0 or 1, and Barthel Index >95)

∆=20.8%
p<0.01

∆=9.5%
p=0.14

Day 30



1.6%

9.7%

11.5%

22.6%

29.5%

16.1%

31.1%

38.7%

8.2%

3.2%

18.0%

9.7%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0 1 2 3 4 5/6

3
.2

%

11.5%

12.9%

24.6%

29.0%

32.8%

32.3%

14.8%

19.4%

16.4%

3.2%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Placebo

MultiStem

0 1 2 3 4 5/6

Day 90

p=0.13

Distribution of Subjects by Group using mRS scores – mRS "shift" analysis – over time

Day 365

p=0.07

MASTERS-1: Clinical Improvement Observed Across 
the Severity Spectrum 

An ordinal scale from 0 (no symptoms) to 6 (death) which measures the amount of overall disability resulting from the 
stroke, assessing whether the patient is conscious, bedridden, mobility constrained, etc. and takes into consideration 
the level of care required. Typically measured at time points after treatment (e.g., 30 days, 90 days or beyond) to 
evaluate recovery progression. 

mRS (Modified Rankin Score)
Scoring 0 or 1 is considered 
an Excellent Outcome 

28

Patients who received treatment ≤ 36 hours after stroke onset 



MASTERS-2: Current Pivotal Phase 3 
Clinical Study in Ischemic Stroke 
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• Randomized, double-blind, placebo-controlled clinical trial, actively 
enrolling up to 300 patients in leading stroke centers in U.S. and 
Internationally

• IV Administration of 1.2 billion MultiStem cells or placebo; Set up 
for success: Based on results from Phase 2, treatment window has 
been moved earlier to 18 - 36 hours after stroke onset 

• Primary efficacy endpoint: mRS Scores at day 90 by shift analysis; 
Secondary Endpoint: Excellent Outcome at day 90 and day 365

TREASURE:
Healios Study in Ischemic Stroke 

• Enrollment > 200 patients in a randomized, double-blind, 
placebo-controlled trial completed, topline data available.
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TREASURE Study by HEALIOS KK in Japan

• TREASURE study conducted in Japan

• Sakigake designation

• 206 subjects: 104 MultiStem-treated; 102 placebo

• 48 sites in Japan involved in the trial

• Moderate-to-moderate-Severe strokes (NIHSS 8-20 at baseline)

• Patients get treatment / placebo + SOC (including possibly tPA or MR)

• Single cell therapy dose (1.2B cells) delivered intravenously within 18-36 hours 
following stroke onset or LKN

• Primary endpoint – Excellent Outcome (mRS≤1, NIHSS ≤1, and BI≥95)

• Substantially Older (and relatively more severe) patient population in TREASURE than 
MASTERS-1 and expected in MASTERS-2

• Generally, expectation of slower and less robust recovery in this population, 
compared to prior MASTERS-1 study

Topline data announced May 2022
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Key TREASURE Results

One Year MultiStem Placebo p-value*

Excellent Outcome 15.4% 10.8% n.s.

Global Recovery 27.9% 15.7% p<0.05

Barthel Index >=95 35.6% 22.5% p=0.05

Favorable results from treatment in Good Recovery measures (indicating 
achievement of functional independence) at one year, reflecting slower and less 

robust expected recovery for this population 

Excellent Outcome = mRS<=1, NIHSS<=1 and Barthel Index>=95

Global Recovery = mRS<=2, NIHSS ∆ >=75% and Barthel Index>=95

* Prespecified covariance adjustment based on stratification factors

Preliminary data analysis
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TREASURE: MultiStem Improvement 
Over Time Relative to Placebo

Proportion of Patients Achieving mRS <=2 and Barthel Index >=95

Increased Relative Improvement from MultiStem treatment through One Year

Note: Imputation (LOCF; death=non-achievement)

mRS <=2 Barthel Index >=95

Preliminary data analysis

*
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Summary of Key Findings

• Less impact in this older population on achievement of “excellent or ideal” health status 
post-stroke: primary outcome – Excellent Outcome (NIHSS<=1, mRS<=1 and Barthel 
Index >=95) – not significant at day 90 and one year

• Evidence of improvement in functional “independence” measures, such as mRS<=2, 
Barthel Index >=95 and Global Recovery, particularly at One Year following the stroke

• Overall, for essentially all efficacy outcome measures, MultiStem was numerically better 
and had better relative improvement over time (90 days → one year) than placebo

• All ages appear to benefit from MultiStem therapy, though relative benefit is more 
substantial in younger patients in the TREASURE study

• MultiStem found to be safe with no significant differences in safety outcomes including 
mortality and life-threatening adverse events
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TREASURE Read-through to MASTERS-2

Patient Age – Important Factor Related to Treatment Benefit and represents 
major expected difference between TREASURE and MASTERS-2   

• TREASURE Representative patient 
(<80-years) results most relevant 
to MASTERS-2 projected patient 
population.

• Ultimately, MASTERS-2 results 
expected to reflect weighting of 
TREASURE Representative and 
MASTERS-1 results (even more 
favorable)

Limited 
concentration 
of Oldest in 
MASTERS-2
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Read-through: Improvement from MultiStem-treatment 
in Representative Patient Population from TREASURE

90 Days One Year

MultiStem Placebo MultiStem Placebo

mRS Shift
(MASTERS-2 primary)

Odds Ratio=1.7, p=0.13 Odds Ratio=1.8, p=0.06

mRS <=2
(key secondary)

46.4% 27.9% p<0.05 50.0% 32.8% p=0.06

Improvement in measures of functional independence and good recovery

Larger sample (like MASTERS-2, with 300 patients), with same results as observed in this 
TREASURE population, would be expected to have high probability of significant outcome

Results from the group of TREASURE patients most relevant to MASTERS-2 study 
suggest that we are on a right path in MASTERS-2 and have high potential for success

Note: Representative TREASURE population (patients <80 years, n=117).
* Covariance adjustment using stratification factors (age, severity, prior reperfusion), in accordance with MASTERS-2 statistical 

analysis plan.

35Preliminary data analysis



Substantial Value Drivers for Treating Stroke with MultiStem

Based on the MASTERS-1 data, MultiStem-treated patients are likely to experience: 

* Productivity measured by loss in earnings

• Materially reduced cost of care after initial hospitalization, reducing
dependence on skilled nursing facilities and skilled home care while 
increasing inpatient rehabilitation facilities.

• Reduced utilization of prescription medication and durable medical 
equipment.

• Analyses support that MultiStem may provide substantial value ($200+K 
on average) when considering reductions in direct costs, increases to 
productivity and QoL improvements over the stroke patient’s lifetime.

• Lower rates of disability, contributing to greater patient and family 
caregiver productivity.*

36

• Reduced hospital stays, reduced mortality, reduced/lower intensity 
rehabilitation, and reduced institutionalization.
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Key Takeaways from TREASURE data

• TREASURE results confirm key hypotheses and design of MASTERS-2 
study, even though Primary Endpoint not significant

• Results from TREASURE patients most representative for MASTERS-2 
suggest high potential for success (primary outcome mRS shift) for 
MASTERS-2 study

• Based on clinical evidence in TREASURE of good outcome (functional 
independence) – an important threshold in this higher-age concentrated 
population – Healios has potential regulatory path in Japan, and plans to 
meet with PMDA 
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Acute Respiratory Distress 
Syndrome (ARDS)



39

ARDS: Acute Respiratory Distress Syndrome

About + Statistics

• Occurs when our lungs are 
severely injured, often by 
infection or trauma

• ~200,000 cases in the U.S. 
annually & ~2.2 Million cases 
globally.

• Patients describe it as “being 
trapped in your own body”

• No currently approved treatment for ARDS

• 30-50% mortality rate

• Extended, intensive hospitalized care in ICU

• Damage to the lung's air sacs allows fluid to 
leak into the lungs.

• Patients face a possibility of organ failure & 
serious lung damage.

Treatment + Life After ARDS

• Most patients placed on mechanical 
ventilation to help them breathe, often 
requiring sedation.

• Prolonged ventilation can result in pulmonary 
fibrosis/scarring

• Serious & sometimes lasting physical and 
psychological effects such as PTSD, 
depression, & anxiety.

Implications
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MUST-ARDS: Results from Exploratory Clinical Study in ARDS

All Subjects (in efficacy cohort) MultiStem Placebo

Number of Patients 20 10

Ventilator-free days (median) 18.5 6.5

Mortality (d28) 25% 40%

Patients w/ Low pulmonary function: 
PaO2/FiO2 < 150 mm at baseline

MultiStem Placebo

Number of Patients 8 8

Ventilator-free days (median) 18.5 3.5

Mortality (d28) 25% 50%

40%

Patients who rated 
complete independence 
in self care at 1 year

80%

Substantially improved quality 
of life over one-year follow up 
and improvements in patient 
QoL assessments

Placebo

MultiStem-treated

Safety: Intravenous MultiStem well-tolerated by ARDS patients, with no serious adverse reactions
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ONE-BRIDGE: Healios study in Japan for the 
treatment of ARDS

Cohort 1 - Pneumonia-induced ARDS Patients MultiStem SOC

Number of Patients 20 10

Ventilator-free days (median) 20 11

Mortality (d90) 26% 43%

Cohort 2 – COVID-19 Induced ARDS Patients MultiStem SOC

Number of Patients 5 -

Ventilator-free days (median) 25 -

Mortality (d90) 0% -

82% Increase in 
Ventilator-free 

days

Note: Data disclosed by HEALIOS K.K.

SOC: Standard of Care

39% Reduction in 
Mortality

MultiStem-treated 
patients experienced:



*Adjusted for differences in age and baseline pulmonary function
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Analysis of Pooled MUST-ARDS & ONE-BRIDGE Data
– Results Signal MultiStem Treatment Potential
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p=0.07
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MultiStem treated had 
a 124% Increase in 
Ventilator-free days

• 60 ARDS (non-Covid) patients – 40 receiving MultiStem treatment – 20 placebo or standard of care
• Mostly pneumonia-induced ARDS (85% MultiStem-treated subjects; 90% placebo / SOC subjects)
• MultiStem dose of 900 million cells delivered intravenously within 3 to 4 days of diagnosis



Substantial Value Drivers for Treating ARDS with MultiStem

• Based on our MUST-ARDS data, MultiStem-treated patients have 
reduced number of days in the ICU, which is the most expensive
area of the hospital for healthcare costs.

• MultiStem associated with improved independence and Quality of 
Life for one-year ARDS survivors, which may decrease the need
for medications, counseling, and other post-ARDS treatments.

• MultiStem is expected to represent a high value intervention which 
may reduce direct costs and increase productivity and quality-
adjusted life years gained over the ARDS survivor’s lifetime.

• MultiStem-treated patients may be weaned off of mechanical 
ventilators sooner, saving healthcare costs and improving 
chances of recovery.
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Serious Trauma:

Blunt force injury to the 
body, such as falls, motor 
vehicle accidents, or any 
type of penetrating injury 



Trauma: Heterogeneity in Cause, Impact and Severity

Pathophysiology
Extensive Relevant Preclinical/Clinical Work

• Acute kidney injury (AKI)
• ARDS
• Multiple Organ Failure
• Secondary Infection
• Sepsis
• Venous thromboembolism (VTE)
• Other secondary injury (e.g., 

cerebral edema)

• Acute pulmonary injury 
• Porcine models demonstrate improvement in lung function from treatment with MultiStem
• Multipotent adult progenitor cells decrease cold ischemic injury in ex vivo perfused 

human lungs. (La Francesca S, 2014)
• MUST-ARDS and ONE-BRIDGE clinical studies

• Traumatic Brain Injury 
• MultiStem treatment improves neurologic recovery in rat TBI models (Bedi 2013, Bedi 

2018) 

• Spinal Cord Injury
• Cell treatment promotes spinal cord tissue sparing and significantly improve urinary and 

locomotor recovery in rats with moderate/severe thoracic SC contusion (DePaul 2015)

• Kidney Injury 
• MultiStem administration to ischemia/reperfusion injured ex-vivo perfused human kidneys 

reduced IL-6 (inflammatory biomarker) and NGAL (kidney injury biomarker) and 
improved tissue perfusion defects and urine output (Thompson, 2020)

• Stroke
• Dose dependent recovery in rat models with MultiStem treatment 
• MASTERS-1, TREASURE, MASTERS-2

Initial injury to the body can 
result in severe complications:
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MATRICS: 
Phase 2 Clinical Study in Trauma

• Compare the incidence, severity and duration of inflammatory complications (SIRS) and renal 
complications (AKI) in randomized trauma patients

• Compare all-cause mortality at 30 days 

• Determine the inflammatory profiles associated with incidence of AKI, other inflammatory 
complications and mortality 

• Randomized, double-blind, placebo-controlled Phase 2 clinical trial

• Actively enrolling patients (~150 planned) with incidence of 
trauma that have received at least 3 units of blood product (over 
1 hour) and predicted to survive for at least 24 hours after 
admission to the Shock Trauma Intensive Care Unit

• First of its kind – working with UTHealth on this single center 
trauma trial being conducted at a Memorial Hermann Hospital, a 
leading Tier 1 Trauma Center in Houston

• Trial funding provided by MTEC (Department of Defense) and the 
Memorial Hermann Foundation

Objectives
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Goal/Objective Progress Upcoming Milestones

Therapeutic Validation

• >50 publications by Athersys and collaborating scientists
• Recent important articles re: MOA (e.g., Treg, MUST-ARDS)
• 12 clinical studies and strong evidence of therapeutic benefit (e.g., 

MASTERS-1, MUST-ARDS, ONE-BRIDGE)
• Topline data announced from TREASURE study

• Upcoming Pivotal Readouts
• MASTERS-2 (ischemic stroke)
• Additional TREASURE data (ischemic stroke)

Product Supply for Targeted
Markets

• Extensive experience to support clinical programs
• Successful transition from planar culture to bioreactor production
• Proof-of-principle in large-scale bioreactor and tech transfer underway

• Acceptance of CMC by regulators in upcoming applications
• Completion of TT for large-scale bioreactor manufacturing 

& GMP production

Regulatory Engagement and 
Approvability

• Extensive FDA / EMA / PMDA engagement
• Multiple favorable regulatory designations (e.g., Fast Track and RMAT 

designations (FDA) – stroke, ARDS, GvHD; Special Protocol Assessments 
(FDA) – MASTERS-2; Sakigake (PMDA) - stroke)

• Potential applications for approval in Japan
• ARDS
• Stroke (tied to favorable outcome)

Demonstrated Value to 
Healthcare system and Patients

• Extensive work defining substantial value potential from therapy –
including savings and productivity/QoL improvements

• Commercialization capabilities / strategy put in place
• Commercial partnership in Europe
• Develop first commercial market for MultiStem in Japan

Product to Sites and Patients • Development of prototype of local product management system – SIFU • Development of US distribution partnership

Progress & Important Upcoming Milestones
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Thank you!


