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Types of Stem Cells and Their Therapeutic Applications

Pati, Holcomb…. Rasmussen et al. Shock 2015



Timeline of DoW Investment in Cell Therapies



The Turning Point for Cell Therapies: Osiris Prochymal 
(2007-2008)

First Major DoW Investment and largest in MSCs for ARS which ultimately 
led to the first approved MSC product in 2024 for Steroid Refractory GvHD 

in Pediatrics (Mesoblast- Ryoncil)



Cellular Therapies in Trauma and Critical Care 
State of the Science Meeting at Ft. Detrick in 2015

The 2015 Department of War hosted a Cellular Therapies in Trauma and Critical Care Medicine meeting at 
Fort Detrick, Maryland. It fundamentally changed how the military, academia, industry, regulators, and 
funding agencies viewed cellular therapies as a legitimate platform technology for trauma. The meeting was 
organized by the Combat Casualty Care Research Program (CCCRP) under Director Col. Todd Rasmussen

Pati, Holcomb…. Rasmussen et al. Shock 2015, Pati and Rasmussen Plos Med 2017

2017



The DoW Major Trauma Trials of Cell Therapies in 
Trauma/TBI- Multiple have been Supported by the DoW 

Trial Cell Product NCT Indication Military Sponsor Phase

Adult BMMNC

Autologous Bone Marrow 

Mononuclear Cells
NCT01575470

Severe TBI Ph1 and 2

Phase

CDMRP/Joint 

Warfighter/ 
AFIRM/DoW

I Acute

Pediatric BMMNC
Autologous Bone Marrow 

Mononuclear Cells
NCT01851083 Pediatric TBI NIH I Acute

Pediatric BMMNC II
Autologous Bone Marrow 

Mononuclear Cells
NCT02525432 Pediatric TBI NIH II Acute

SB623 Allogeneic Modified MSCs NCT02416492 Chronic TBI SanBio II Chronic

Hope Biosciences 

Phase I/IIa
Autologous Adipose MSCs NCT04063215 Chronic TBI

Hope 

Biosciences/DoW
I/II Chronic

Hope Biosciences 

Phase II
Autologous Adipose MSCs NCT05951777 Chronic TBI DoW CDMRP II Chronic

MATRICS-1 MultiStem® (MAPCs) NCT04533464
Polytrauma / 

Hemorrhagic Shock 
AKI

MTEC / DoW II Acute

AURORA Allogeneic HB-adMSCs NCT06654193 Trauma-induced AKI
AFIRM / MTEC / 

DoW

I/II Acute  

(ClinicalTrials.gov)

Ph 1 BMMNCs-  AFIRM/DoW

https://clinicaltrials.gov/study/NCT06654193?utm_source=chatgpt.com


Focus: TBI and the Need for Novel Therapeutics 
in both Acute and Chronic Settings

Military:
~528,450 Service Members 
Diagnosed with Mild to Severe 
TBI (2000-2025)
~ 70,000 Moderate to Severe 
TBI since 2000
~ 82%  are mild TBI
~15,000-20,000 New TBI 
Diagnosed/YR
~441, 639 Post-9/11 Veterans 
in TBI Registry
- Most Common Causes- Blast, 
Falls, GSW,
MVAs. Training Injuries

Civilians-:
~2.8 million ER visits/yr
~- A Leading Cause of Death in 
Ages 1-44
~76.5 Billion annual economic 
cost

https://health.mil/MHSHome/Military-Health-Topics/Centers-of-Excellence/Traumatic-Brain-Injury-Center
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Cox, Hetz, et al 2016 
Stem Cells

Acute TBI
Funded by the DoW 



Wnt3a

Adult Bone Marrow Mesenchymal Stem Cells. How do they 
Work? MSCs Secrete Soluble Factors and Extracellular Vesicles 

that mediate Potent Reparative Effects

Menge… Holcomb… Cox, Pati Sci. Translation Med 2012, Zhao….Pati Stem Cells 2016
Prockop et al. Science 1997.Pittenger et al. Science 1999, Pati et al 2010



Why MSCs were Attractive to the DoW and Warfighter

Paradigm shift in thought where cells were viewed as regulators or orchestrators of healing- not tissue replacement



Mouse Models to Humans----- 20+ years



Pati et al. Stem Cells and Dev 2011

Pre-Clinical Work in Mice that Laid the Foundation

Pati, Holcomb, Cox  et al 2011 Stem Cells and Dev.



Functional Effects in TBI: MSCs are Anti-inflammatory, 
Neuroprotective and  enhance Neural Connections

Zhao, Holcomb,,, Pati  Stem Cells, 2016

Decreased Inflammation Increased Connectivity Increased Neuronal Stem Cell Survival



Clinical Trials for Chronic TBI - Adipose derived MSCs for 
Chronic TBI (Autologous from Patient’s Tissue)- Ph1/2 
trial complete, Phase 2 now in Progress –DoW Funded

Novel aspects: Fresh/never frozen cells, multiple doses, advanced imaging.

Cox et al Brain.



Phase1-2a Trial found MSCs decrease Depression, 
Fatigue, Pain, and Anxiety by 6 Months

Cox et al 
Brain.
2024



Functional Outcomes Improve with Treatment Baseline 
vs. 6 months post MSC treatment

Functional Outcomes
Disability Rating Scale- 
Improved

TBI Quality of Life
Cognition Improved
Communication Improved
Comprehension Improved
Independence Improved
Mobility Improved

Brief Symptom Inventory
Depression Improved
Anxiety Improved

Human Studies Validate 
Findings from Animal 
Models.





Pati Blood 2026, Stolla Blood 2026         Cellphire- source of FPH

Don’t forget the healing power of blood!
A Dried Platelet Derived Biologic (FPH) Improves Outcomes in TBI

Funded by Combat Casualty Care -  DoW



What do we need for our warfighters?
- Novel Therapies that can be utilized in remote or 
austere settings such as dried, disease-condition-
specific therapeutics
-Next Generation Cell Pharmacy
-Immunomodulatory therapies for PCC to prevent 
multi-organ failure- i.e. iNKT cells 

What do we need to make this happen? 
-Funding for research, Phase 2 and 3 trials
-Large industry and VC interest
-Industry-Academia Multidisciplinary Teaming
--Regulatory Agency Support

The Future of Battlefield to Role 3 Care and Beyond



Cellular Therapies and Transfusion Medicine in Trauma and 
Critical Care Medicine

7th iteration 14th year- supported by the Office of the ASDHA, USU, 
AFIRM and UCSF. Includes a focused Military Health Session



Thank You!

DoW
Hon. Keith Bass
Dr. Terry Rauch
Dr. John Holcomb
Dr. Therese West
Combat Casualty 
Care
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