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What do I want you to get from this talk?

• Recall the definition of medical countermeasures.
• Discuss the types of public health emergencies that are 

addressed through medical countermeasures.
• Describe the strategic national stockpile.
• Discuss ways the FDA accelerated development of medical 

countermeasures for the COVID pandemic.
• Describe the public-private partnership to accelerate the 

development of medical countermeasures.



• The magnitude-9.0 earthquake struck at 
2:46 PM lasting approximately 6 minutes.

• It was the most powerful earthquake 
ever recorded in Japan, and the fourth 
most powerful earthquake recorded in 
the world since modern seismography 
began in 1900.

• The earthquake triggered powerful 
tsunami waves that may have reached 
heights of up to 133 ft in traveling at 
~500 mph and up to 6 miles inland.

• It generated waves 11 to 12 feet high 
along the coasts of Hawaii. Several hours 
later 9-foot tsunami waves struck the 
coasts of California and Oregon in North 
America. 

• The final death toll was approximately 
20,000 with the great majority of deaths 
due to drowning from tsunami waves.

(80 miles from 
the epicenter to 
the coast.)



https://www.youtube.com/watch?v=f9AcMn6ygq8

https://www.youtube.com/watch?v=f9AcMn6ygq8


Fukushima Daiichi Nuclear Power Plant in 2007

Fukushima Daiichi Nuclear Power Plant
March 11, 2011



Three of the reactors at Fukushima 
Daiichi overheated causing 
meltdowns that eventually led to 
explosions, which released large 
amounts of radioactive material into 
the air.



What were the 
implications for the US 
military of this disaster 
and what were the 
public health 
consequences?



US military had to consider 
personnel evacuations at many 
US facilities.

Apparently did order the 
evacuation of all pregnant 
women in contamination zones.

Was more going to be 
necessary?



What are Medical Countermeasures?





Medical Countermeasures (MCMs)

• During a public health emergency, MCMs may be provided by the Strategic 
National Stockpile (SNS), which is overseen by the Administration for 
Strategic Preparedness and Response (ASPR), or through state and local 
stockpiles or other pharmaceutical caches.

• MCMs are usually dispensed or administered by health care workers and 
public health responders under official federal, state, and/or local 
emergency response plans.

• FDA may need to use special authorities to allow the use of such MCMs in 
impacted populations during or in anticipation of emergencies.  (e.g., 
Emergency Use Authorization)



Strategic National Stockpile (SNS)

• The SNS is the nation’s largest supply of life-saving pharmaceuticals 
and medical supplies for use in a public health emergency severe 
enough to cause state and local supplies to run out. 

• Strategically stored in a network of warehouses across the country, 
stockpiled products are ready for rapid deployment to protect the 
U.S. population against 21st century health security threats, such as 
anthrax, botulism, smallpox, plague, tularemia and viral hemorrhagic 
fevers, as well as emerging infectious diseases, pandemic influenza, 
natural disasters, and other chemical, biological, radiological, and 
nuclear incidents.



Mission Statement

ASPR's mission is to assist the country in 
preparing for, responding to, and 
recovering from public health 
emergencies and disasters.



What are the risks from a nuclear plant 
meltdown?

• The radioactive isotopes released in nuclear power plant accidents 
include iodine-131 (I-131), cesium-134 (Cs-134), and Cs-137. In the 
most severe kinds of accidents, such as the Chernobyl accident in 
1986, other dangerous radioactive isotopes, such as strontium-90 (Sr-
90) and plutonium-239, may also be released.

• Possible external and internal contamination



What does CDC advise us to do?



Exposure from nuclear accidents.

Ionizing Radiation:
• Alpha particles
• Beta particles
• Neutrons
• X-rays
• Gamma rays



Drug Countermeasures for Radiation Exposure

• Potassium iodide

• Drugs to enhance excretion of radioactive particles

• Drugs to stimulate bone marrow recovery

• New agents that may have radioprotective properties



IND – Investigational New Drug
ARS – Acute radiation sickness

Protect the thyroid

Enhance excretion

Stimulate the 
marrow

Prussian Blue
- Cesium and thallium

DTPA
- Plutonium, americium, and 

curium



Other sources of radiation accidents.





What do we know about COVID-19

• On 31 December 2019, the WHO China Country Office was 
informed of cases of pneumonia of unknown etiology (unknown 
cause) detected in Wuhan City, Hubei Province of China.

First case in the US diagnosed on January 22, 2020.

First case diagnosed in Oklahoma on March 7, 2020.

From an April 15, 2020, lecture.



Oklahoma Curve

In Oklahoma, the mortality rate in confirmed cases 
currently sits at 4.9%.

From an April 15, 
2020, lecture.



COVID in early 2020

• We weren’t entirely sure how it was being transmitted.

• We definitely did not have sufficient PPE for healthcare workers, let 
alone the general public.

• We did not have any vaccines for coronaviruses.

• Other than symptomatic treatment, we had no drugs to help.





Prev Med. 2020 Dec; 141: 106263.
Published online 2020 Oct 2. doi: 10.1016/j.ypmed.2020.106263





“What a real waste. That’s what 
happens when you don’t prepare, when 
you have a bust-and-boom public health 
system,” where a lack of planning leads 
to panicked over-purchasing in 
emergencies, said Dr. Georges Benjamin, 
executive director of the American Public 
Health Association. “It shows that we 
really have to do a better job of 
managing our stockpiles.”



Accelerating Clinical Trials – Adaptive Design

Adaptive design allows for continual review and modifications 
after initiation such as the addition or cessation of treatment 
arms as data becomes available, in comparison to a common 
control group, without undermining validity. This novel 
approach allows for flexibility in adding/dropping arms from 
the trial in real-time and provides the ability to release results 
in a rolling manner.



Adaptive Clinical Trial

BMC Med. 2018; 16: 29.
Published online 2018 Feb 28. doi: 10.1186/s12916-018-1017-7

Characteristics of Adaptive Clinical 
Trial Design:
• refining the sample size
• abandoning treatments or doses
• changing the allocation ratio of 

patients to trial arms
• identifying patients most likely to 

benefit and focusing recruitment 
efforts on them

• stopping the whole trial at an early 
stage for success or lack of efficacy.

Used in the development of initial COVID-19 antivirals, monoclonal antibodies, repurposing of 
existing immunomodulatory therapy and assisted in the disproof of ineffective medical therapies.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5830330/
https://doi.org/10.1186%2Fs12916-018-1017-7


• Antiviral medications

• Monoclonal antibodies

• Immunomodulatory therapy

• Ineffective medical countermeasures







COVID Medical Countermeasures
• PPE
• Initial PCR-based tests
• Provided free rapid antigen 

tests
• All vaccine doses were initially 

free
• Provided free antiviral 

medications
• Supported multiple clinical 

trials





Ebola

• Ebola Virus Disease (EVD) is a rare and deadly disease in people and 
nonhuman primates.

• The viruses that cause EVD are located mainly in sub-Saharan Africa. 
Ebola is caused by an infection with a group of viruses within the 
genus Ebolavirus. (Also see Note on terminology below)

• Transmission: People can get EVD through direct contact with an 
infected animal (bat or nonhuman primate) or a sick or dead person 
infected with Ebola virus.



FDA – Countermeasures for Ebola

• Vaccine development (Ervebo).

• Therapeutics (monoclonal antibodies and mAB mixtures)

• Diagnostics (rapid antigen test of blood)

• Fraudulent product warnings.





Mpox



Mpox Countermeasures

• Medical countermeasures (MCMs) developed to treat smallpox 
have been used to treat mpox.

• Antivirals (Tecovirimat, brincidofovir)
• Vaccinia Immune Globulin Intravenous
• Vaccines (Jynneos)



Other threats

• Anthrax
• Influenza
• COVID or other coronaviruses
• Chemical exposures
• MDR bacterial and fungal infections
• Burn and blast injuries
• And the list goes on……



https://medicalcountermeasures.gov/barda/barda-baa/
Biomedical Advanced Research and Development Authority

The Biomedical Advanced Research and Development Authority (BARDA) provides an integrated, systematic approach 
to the development of the necessary vaccines, drugs, therapies, and diagnostic tools for public health medical 
emergencies such as chemical, biological, radiological, and nuclear (CBRN) accidents, incidents and attacks; pandemic 
influenza (PI), and emerging infectious diseases (EID).

https://medicalcountermeasures.gov/barda/barda-baa/


Going forward
• As the world moves beyond the pandemic phase of the COVID-19 

health emergency, BARDA is strengthening its capacity to stay at 
the forefront of public health security through accelerating 
innovations to develop medical countermeasures (MCMs).

• BARDA’s actions continued to build strength and preparedness for 
what comes next, leveraging and accelerating innovative 
approaches across the board - from new approaches to partnering 
to supporting advanced development of new MCM technologies 
that can improve access and effectiveness.



Chemical, Biological, Radiological and Nuclear (CBRN)





Biomedical Advanced Research and 
Development Authority (BARDA)
COVID priorities:

https://medicalcountermeasures.gov/nextgen

“Enhancing the Nation's PUBLIC HEALTH SECURITY and emergency 
preparedness by facilitating communication on innovative products and 

solutions between federal agencies and public stakeholders.”



Medical Countermeasures - summary

• The US has developed a list of countermeasures to target a risk's 
threat, vulnerability, or both.

• Medical countermeasures are FDA-regulated and may be used in a 
public health emergency for a terrorist attach or with accidental 
release of a biological, chemical, or nuclear agent, or a naturally 
occurring emerging infectious disease.

• Many medical countermeasures are associated with a strategic 
national stockpile.

• Distribution and dispensing of MCMs needs coordinated planning 
between local, state, and federal agencies to facilitate an efficient 
public health response.



dale-bratzler@ouhsc.edu
https://publichealth.ouhsc.edu/


	Slide Number 1
	Disclosures
	What do I want you to get from this talk?
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	What are Medical Countermeasures?
	Slide Number 11
	Medical Countermeasures (MCMs)
	Strategic National Stockpile (SNS)
	Slide Number 14
	What are the risks from a nuclear plant meltdown?
	What does CDC advise us to do?
	Exposure from nuclear accidents.
	Drug Countermeasures for Radiation Exposure
	Slide Number 19
	Slide Number 20
	Slide Number 21
	What do we know about COVID-19
	Oklahoma Curve
	COVID in early 2020
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Accelerating Clinical Trials – Adaptive Design
	Adaptive Clinical Trial
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Ebola
	FDA – Countermeasures for Ebola
	Slide Number 38
	Mpox
	Mpox Countermeasures
	Other threats
	Slide Number 42
	Going forward
	Slide Number 44
	Slide Number 45
	Biomedical Advanced Research and Development Authority (BARDA)�COVID priorities:
	Medical Countermeasures - summary
	dale-bratzler@ouhsc.edu

