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Presenter
Presentation Notes
Hello and welcome. My name is Erika Davies and I’m a program officer in the radiological and nuclear countermeasures branch in the CBRN division of BARDA.  Today we will be sharing our new approach to developing MCMs to combat the myriad of injuries caused by radiation. Through intra- and inter-agency collaborations and public-private partnerships, BARDA is poised to develop targeted countermeasures through polypharmacy and repurposing approaches. 


Radiological / Nuclear Threat Landscape

e

- [} - e ] -
e : -
- ] oy p ;
Ay L T ' L e
I it b,
| — - o, -

- e

Radiation Dispersal Device

Saving Lives. Protecting Americans.



Presenter
Presentation Notes
The threats of interest to BARDA are Nuclear Detonations and Radiological Dispersal Devices. The current priority, given the global political climate is the threat of nuclear detonation. With the threat of nation state sponsored events, BARDA is now preparing for the potential of 100 KT detonations. To put this in perspective, the bombing of Hiroshima, pictured here, was an approximately 10kT detonation. Such a Nuclear Detonation event will cause infrastructure damage, resource limitations , and a large patient population with combined injuries, along with the worried well. The proportion of damage, resource limitation, and patient population dynamics are dependent on the nature of the event (air burst/ground burst). 
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Traditionally, the study of the effects of radiation has focused on the injury to specific organ systems. This approach was necessary for initial understanding but subsequent focus on these organ centric models deviated from the initial goal; to understand the complex pathology manifesting in the survivors of nuclear blasts. After receiving feedback on several programs from the FDA suggesting the need to understand the natural history at a cellular/physiological level, BARDA is now assessing radiation injury in the context of a systemic, rather than organ centric, model of injury.  Within this paradigm we expect multiple organ systems to be involved in what would traditionally be considered a hematopoietic acute radiation syndrome dose. 


Ablation of the hematopoietic system increases risk
for bleeding, infection, and organ damage
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High energy particles from the bomb cause physical damage to our cells at the subatomic level through displacement of electrons. This manifests early in DNA damage and production of reactive oxygen species, ultimately leading to cell death and subsequent organ dysfunction. 
These subatomic effects are especially damaging in rapidly dividing cells causing a profound pancytopenia, or loss of critical cell types such as bone marrow stem cells and their progeny.  Massive die off of bone marrow stem cells leads to profound and life threatening deficits in white blood cells, such as neutrophils and lymphocytes, leaving the victim susceptible to infection; platelets, leading to clotting dysfunction and bleeding; and red blood cells with consequent anemia. 


Impaired immune function and loss of epithelial
Integrity creates conditions for opportunistic infections
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Concurrently, proliferating cells of the gastrointestinal tract are also sensitive to this type of radiation injury and cellular stress. Loss of epithelial integrity due to cell damage and death, allows for the opportunistic translocation of microbiome constituents from the gut lumen into circulation. Historically, a major cause of death in radiation exposure accidents has been sepsis. 


Damage to the vasculature will impact
global organ function
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In the context of the hematopoietic system, radiation damages the endothelial cells of the vasculature. The symptoms of this cell loss and vascular damage are hemorrhage, ischemia and sepsis. 
In victims of radiation accidents (Goiania) a common clinical symptom has been bleeding. 

Vascular injury and endotheliopathy will contribute to the pathologies of the two previously described organ systems. Additionally, damage to the endothelial cell layer initiates coagulation and inflammatory cascades, propagating further damage to the vasculature and surrounding parenchyma. Beyond the hematopoietic and GI systems, other highly vascularized tissues, such as the kidney, lung and liver, are also impacted.


Targeted Natural History for MCM Development
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With all that being said, BARDA, along with our partners at NHLBI and DoD, have developed five main priority areas focused on addressing and combating the systemic nature of radiation injury. These five areas are Vascular Injury/Sepsis, Coag/Fibrinolysis, Inflammation, Cell Death and Ischemia. 


Current Portfolio and Product Testing
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Products aimed to mitigate radiation induced cell death include cellular therapies, biologics and small molecules that stimulate the hematopoietic system. Within this portfolio, BARDA has used Project Bioshield appropriations to establish vendor managed inventories (or VMIs) of cytokines (G and GM-CSF) currently in the Strategic National Stockpile (or the SNS). 

A key accomplishment this past year involved cytokines in the SNS. , with the FDA approval of Leukine as an MCM in March of this year.  
BARDA’s portfolio for vascular injury and sepsis includes pathogen reduction technologies and novel therapies aimed to improve the safety of the blood supply and provide alternatives to the current supply of blood products, which is expected to be a limited resource in a mass casualty event.

Borrowing from the active research community investigating trauma induced coagulopathy, alternative blood products are also being evaluated as potential MCMs for radiation induced coagulopathies. 

We have evaluated potential mitigators of radiation damage across these areas of interest in several animal models, including two models that we have developed within BARDA – rabbit and minipig. 

To expand our understanding of the natural history of radiation injury to include these multiorgan dysfunctions, BARDA is investing in both rabbit and minipig models of total body irradiation. BARDA hopes that these models will provide novel regulatory pathways for animal rule approval of novel MCMs. Within these models we are currently evaluating the natural history of radiation induced coagulopathy, with inflammation as our next priority area of interest. Please attend the Developing Nonclinical Models with Partners break out session from 2:15-3:15, tomorrow, for a deeper dive into these animal models.  


Examples of Repurposing in
BARDA'’s Rad/Nuc Portfolio
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A key tenet of the BARDA Rad/Nuc portfolio is repurposing;  the use of approved, commercially available products as medical countermeasures. There is potential for repurposing commercially available products in use in commercial markets to treat acute radiation injury;  some potentially relevant commercial treatment areas include oncology, emergency medicine, blood products, autoimmune diseases, bleeding disorders, and anti-infectives. Drugs that are part of everyday medical management will be easier to incorporate into a mass casualty treatment scenario. 
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The Rad/Nuc portfolio employs many innovations to meet our mission.  We fund innovative technologies such as Pathogen reduction platforms to make the blood supply safer and dried plasma devices that could transform emergency response.

We have initiated a targeted natural history program to help us identify better targets for mitigation of radiation injury and improve our understanding of natural history.  The animal model consortium we use can also be used to test new technologies for monitoring and diagnosis such as implantable metabolic monitors.

We have successfully implemented vendor managed inventories for cytokines to treat neutropenia – a business model that saves the taxpayer millions of dollars.

We have worked closely with the FDA and sponsors to develop innovative regulatory strategies under the Animal rule such as the use of animal model specific surrogates for products with species specificity.

Moving forward, BARDA is using innovative appropriation strategies to facilitate collaboration with industry partners that have portfolios that span multiple threat areas. BARDA is excited to share a recent partnership with Janssen Pharmaceuticals through an Other Transactional Authority (OTA). The initial focus of the agreement will be the advanced development of a medical countermeasure for Acute Radiation Syndrome (ARS) as well as countermeasures for chemical vesicants. Though the OTA, BARDA will address multiple threat areas including pandemic influenza, emerging infectious diseases, chemical, biological, radiological and nuclear threats. As demonstrated through this OTA, BARDA prioritizes approaches to leverage resources across programmatic areas. 

BARDA’s Interagency partnerships are key to the development of MCMs. Within the Department of Health and Human Services, we work with the FDA, CDC, the Office of the Secretary for Health and several institutes at NIH, including NIAID, NHLBI and NCI.

BARDA has extensive partnerships within DoD as well, maintaining a joint portfolio with the Combat Casualty Care Research Program to develop second generation blood products and working extensively with the Radiation Health Effects Research Program to review and evaluate new and upcoming radiation injury mitigators.

BARDA is also proud to collaborate with NASA to develop products that will help to mitigate against mass casualty radiation scenarios and exposure to space radiation. 


Looking Forward
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Looking forward, BARDA’s Rad/Nuc strategy continues based on polypharmacy and repurposing approaches. We, along with other branches and divisions at BARDA, look to leverage across other threat areas, including mechanical trauma, thermal burns, chemical injuries and infectious diseases. BARDA’s highest treatment priorities in the radiation/nuclear medical countermeasure space continue to be: neutropenia, especially in cellular therapies that may augment cytokine treatment or serve as alternatives for patients who are refractory to cytokine treatment; thrombocytopenia; vascular injury/sepsis; and coagulopathies and hemostatic dysregulation. As a preview, BARDA intends to explore the role of inflammation in the manifestation of systemic and organ damage and will look for therapies targeted to inflammatory mediators of radiation damage. 


BARDA Rad/Nuc Team
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Officer (ashley.cecere@hhs.gov)
Wendell Conyers — Contracting
Officer (wendell.conyers@hhs.gov)
Erika Davies, PhD — Project Officer
(erika.davies@hhs.gov)

John Esker, PhD — Project Officer
(john.esker@hhs.gov)

Phil Hastings — Contracting Officer
(phil.hastings@hhs.gov)

Corey Hoffman, PhD — ORISE Fellow

(corey.hoffman@hhs.gov)

Juanita Jones, MPH — Program
Analyst (juanita.jones@hhs.gov)
George Keane- Contracting Officer
(george.keane@hhs.gov)

Andrew Moreno — Project Officer
(richard.moreno@hhs.gov)

Brian Moyer, MS, CNMT — SME
(brian.moyer@hhs.gov)

Ethan Mueller — Contracting Officer
(ethan.mueller@hhs.gov)

Carl Newman — Contracting Officer
(carl.newman@hhs.gov)

Oke Obi — Contracting Officer
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