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Thinking Ahead of the 2026 FIFA 
World Cup: 
Radiological/Nuclear Emergency 
Preparedness
Preparedness for your Hospital
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The Problem at Hand ​

• Radiation exposure cause non-specific and delayed clinical presentations

• Clinicians lack knowledge/experience about radiation injuries

• People fear radiation

• Laboratory testing may not be available 

• Resources may not be available for testing in a mass casualty incident

RIMIC © Emory 2019
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Explosion at a Stadium (Source CDC)
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EM Communication Strategy

August 20, 2024
6

Our Objective after this Presentation is 
That You are Able to 

• List the steps you need to take to prepare to 
receive victims of radiation incident

• Discuss the management of a critical trauma 
victim who is potentially contaminated with 
radioactive materials

• Discuss the management of radiation injuries



The Bottom Line Upfront

• Health effects after exposure to ionizing radiation can occur “relatively 
shortly” after exposure to radiation or can be of delayed onset like cancer
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After notification of a mass casualty incident in the 
Emergency Department:

• Activate the external disaster plan and the Hospital EOC.  Set up Incident 
Command

• Alert internal stakeholders

• Secure the facility

• Maximized available treatment space

– Expedite discharges 

– Postpone elective surgeries

– Postpone elective radiographic procedures

• Arrange for staffing including specialized care

• Arrange for supplies including drugs and equipment

• Communicate with external stakeholders (EMS, Fire, Public Health, Emergency 
Management, Healthcare Coalitions, News Outlets)



Additional items to prepare in a radiological incident

• PPE

• Decontamination

• Radiation detectors

• Expert support 

• Testing capabilities

• Antidotes

• Medical countermeasures



PPE Levels A and B: Typically, not needed in an ED setting
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PPE Level C: 
Needed in an ED 

setting
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Level D: 
Default in the ED
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The Bottom Line Upfront

• Radioactive material can be localized using a handheld radiation detector 
like a Geiger-Muller counter. 

• The material can be washed with soap and water, once the patient 
condition is stabilized.

• Radioactive material that has entered the body can distribute in different 
organs and cause subacute or long-term organ damage like cancer, or 
leukemia.
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Examples of Radiation Detectors

Geiger Muller CounterIonization Chamber
Portal Monitor

Personal Dosimeter-
Film Badge



Emergency Decontamination

–Clothes removal

–Wet decontamination
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Technical Decontamination: 
Ambulatory or Non-Ambulatory
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The Bottom Line Upfront

Life-saving interventions like securing the 
airway, stopping severe bleeding, or 

decompressing a tension pneumothorax, 
should be done before a radiation survey 

and decontamination are completed
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WHO AND WHERE ARE 
THE SUBJECT MATTER 
EXPERTS?
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Additional Experts
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• Health Physicists, Radiation Safety Officers
• Radiation Oncolgists
• Radiologists and Nuclear Medicine Technologists
• Medical Oncologists, Stem Cell Transplant Specialists 
• State Radiation Control Program Director and Staff
• Department of Public Health WMD Coordinators
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Radiation Injury Treatment Network (RITN)



Poison Centers: 
America’s Poison 

Centers
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https://www.aapcc.org/
https://www.aapcc.org/


American College of Medical 
Toxicology 
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Medical Toxicologists and 
American Academy of Clinical 

Toxicology

https://www.acmt.net/
https://www.acmt.net/
https://www.clintox.org/
https://www.clintox.org/


How does one recognize a radiological or nuclear incident?



Nuclear Power Plant Emergency 
           

         

(Source WHO)
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IND Detonation Scenario                 Nuclear Weapon Detonation
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https://www.cdc.gov/nceh/multimedia/infographics/nuclear_weapon.html


Thermal Burns and Instant Radiation Exposures



Flash burns accounted for the overwhelming majority of burns sustained among survivors of Hiroshima 

and Nagasaki; 83‒91% were due to flash alone, 6‒15% were both flash and flame, and 2‒3% were flame 

alone (Lebow et al., 1981).



Radiation Zones:
Dangerous Radiation Zone

&
Hot Zone



Radioactive Dispersal Device:
External with Radioactive Material

Image Source: REMM 
https://www.remm.nlm.gov/contamimage_top2.htm 
Accessed 12/2/2016
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https://www.remm.nlm.gov/contamimage_top2.htm


Radiological Exposure Device: Exposure to Radiation 
Without Contamination

Image Source: REMM https://www.remm.nlm.gov/exposureimage.htm 
accessed 12/2/2016

31

https://www.remm.nlm.gov/exposureimage.htm


The Bottom Line Upfront

• Radiation protection principles

–Time and Distance

–Decontamination of patients contaminated 
with radioactive materials

• Patients can have their body externally 
contaminated with radioactive material. 

–`They can also take up this material by inhaling it 
or ingesting it. If they have an open wound, the 
material could enter the body that way, as well.
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I

Internal Contamination with Radioactive Materials
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Source REMM



Medical Countermeasures that can potentially 
decrease risk of health effects after internal 

contamination

Prussian Blue Calcium or 
Zinc DTPA

Potassium 
Iodide

Sodium 
Bicarbonate

Cesium
Thallium

Plutonium
Americium

Curium

Iodine (within 
4-6 hours)

Uranium to 
prevent 
chemical 
toxicity



American College of Medical Toxicology

Acute Radiation Syndrome (ARS) is a Deterministic Effect of Radiation

The Rule of 4s:

4 stages
• Prodrome 
• Latent 
• Manifest
• Recovery or death

4 Conditions
• Exposure to penetrating radiation like 

gamma rays
• Whole body exposure or near whole body
• Dose ≥ 2 Gray
• Dose received over a short period of time 

(minutes to few hours)

4 Potential Subsyndromes
• Hematopoietic subsyndrome
• Gastrointestinal subsyndrome
• Cerebrovascular subsyndrome
• Cutaneous subsyndrome



The Bottom Line Upfront

• Patients with ARS develop prodromal symptoms like nausea, vomiting, 
diarrhea, fever, and fatigue.

• The time to onset and severity of these prodromal signs and symptoms 
like time to onset of vomiting and diarrhea, can help a clinician estimate 
the severity of the patient condition.

• The rate of drop of the absolute lymphocyte counts can also be used by 
the clinician to assess severity and prognosis.

• Newer technologies are being developed to predict the severity of a 
patient disease. 
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The Bottom Line Upfront

• Care of ARS is primarily supportive and like the care of a patient who is 
neutropenic after chemotherapy for cancer. 

• Cytokines like filgrastim, pegfilgrastim, sargramostim, and romiplostim can 
be used to help the bone marrow recover faster, shorten the duration of 
neutropenia, and decrease the severity of thrombocytopenia, and risk of 
death.

• Victims with combined injuries or comorbid conditions will have a more 
severe illness and worse prognosis for survival.
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Care for ARS

IVF
Neutropenic 
Precautions

Blood 
Products

Nutrition Antiemetics Antidiarrheals

Analgesics Antibacterials
Antivirals

Antifungals

Colony 
Stimulating 

Factors

Psychological 
Support

Stem Cell 
Transplant
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MEDICAL 
COUNTERMEASURES



Medical Countermeasures

Filgrastim Sargramostim Peg-Filgrastim Romiplostim



Online Resources

• Radiation Emergency Medical Management

• Centers for Disease Control and Prevention
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https://remm.hhs.gov/
https://remm.hhs.gov/
https://www.cdc.gov/radiation-emergencies/index.html
https://www.cdc.gov/radiation-emergencies/index.html


Online Resources

• Radiation Emergency Assistance Center/Training Site 
(REAC/TS)

• Radiation Injury Treatment Network

• Federal Emergency Management Agency (example guidance)

• World Health Organization
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https://orise.orau.gov/reacts/index.html
https://orise.orau.gov/reacts/index.html
https://orise.orau.gov/reacts/index.html
http://www.ritn.net/
http://www.ritn.net/
http://www.fema.gov/
http://www.fema.gov/
https://www.fema.gov/sites/default/files/documents/fema_oet-72-hour-nuclear-detonation-response-guidance.pdf
http://www.who.int/
http://www.who.int/


ASPR TRACIE-Radiation Resources
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https://asprtracie.hhs.gov/cbrn-resources
https://asprtracie.hhs.gov/cbrn-resources
https://asprtracie.hhs.gov/cbrn-resources


Online Resources

• Southern Regional Disaster 
Response System
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http://www.srdrs4.org/
http://www.srdrs4.org/
http://www.srdrs4.org/


Email me 
zkazzi@emory.edu

Follow me on X 
@ziadkazzi

Connect with me on 
Linkedin  
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