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Building a Partnership for Disaster Health Response

Consortium partners include:

Designated trauma centers Responsible for Leading the Collaboration

Burn centers
Pediatric specialty care centers
A federally designated Regional Emerging Special

Augusta .
Pathogens Treatment Center IO UGA Institute

- _ UE.moryt Urllllvelr%lty for Disaster Georgia DPH
A Radiological Injury Treatment Network Center niversity Syes?em Management

The Georgia Poison Center & R4PC3

The National Disaster Life Support Education
Consortium

NETEC

Health Care Coalitions
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In PartnerShlp American College of Medical Toxicology (ACMT)
Association of Healthcare Emergency

ASSOCIATION OF HEALTHCARE Preparedness Professionals (AHEPP)

AI‘I?'PP i e Radiation Injury Treatment Network (RITN)

PROFESSIONALS
Region 4 Poison Control Center Collaboration
(R4PC3):
Alabama Poison Information Center
Florida Poison Information Center - Miami
Florida Poison Information Center - Tampa
USVI Poison Information Center - Jacksonville
Georgia Poison Center

Kentucky Poison Control Center of Norton
Children's Hospital

Mississippi Poison Control Center
American College of North Carolina Poison Center

Medical Toxicol
Ac MT edical loxicology Palmetto Poison Center

‘Advancing the toxicologic care of patients and populations” _
Tennessee Poison Center

-’%‘,‘ Southern Regional Disaster
1R Response System 4/19/2023

X




will be at end of the Webinar

Please type your questions into
the Q&A function during the
webinar and we will get to as
many as we can
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Disclosures & CE Information

AARASEANRE LA RIS R A BAL LR b
Accreditation Status

Emory Nursing Professional Development Center (ENPDC) is accredited as a provider of nursing
continuing professional development by the American Nurses Credentialing Center’s (ANCC)
Commission on Accreditation.

*Relevant Financial Relationships

ENPDC has evaluated everyone who has the ability to control content of this activity (planning committee
members, subject matter experts, presenters) and found no relevant financial relationships

‘Disclosure to Learners: Awarding Contact Hours

 Jo obtain contact hours participants must:

*Be present for the entire webinar (no more than 10 minutes missed)

«Complete the evaluation at the end (will appear in browser after webinar and be emailed in follow-up email)

«Certificates will be distributed after completion of the evaluation.

.’-"/“ Southern Regional Disaster
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EMORY | SCHOOL OF MEDICINE

AR R R RN AR AR R R B R
Accreditation Statement

The Emory University School of Medicine is accredited by “

the Accreditation Council for Continuing Medical
Education (ACCME) to provide continuing medical
education for physicians.

ACCME

Physician designation statement ACCREDITED WITH
COMMENDATION

The Emory University School of Medicine designates this
live activity for a maximum of 1.0 AMA PRA Category 1
Credit(s)™. Physicians should claim only the credit
commensurate with the extent of their participation in the
activity.
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Continuing Education: EMS

AANAANAANAAAAAN NN AR AN

* Prehospital CEU approved for 1 hr CEU - Medical
« KY State Office of EMS
» GA State Office of EMS and Trauma

g"‘“ Southern Regional Disaster
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Web Series Hosts

Curtis Harris, PhD Ziad Kazzi, MD, FAAEM, FACEP, FAACT, FACMT
University of Georgia Institute for Disaster Emergency Physician, Medical Toxicologist,
Management Director, Associate Professor; Associate Medical Director Georgia Poison Center,
SRDRS Executive Director SRDRS Associate Medical Director
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Webinar Guest Moderator

Emily Kiernan, DO
Assistant Professor

Medical Toxicologist
Department of Emergency Medicine

Emory University
Georgia Poison Center
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Guest Panelists

Jon Button, PhD Carol Iddins, MD Adela Salame-Alfie, PhD
Physicist/Lab Chief Medical Director, Senior Service .
CDC REAC/TS Fellow, Radiation Studies

Section, National Center
for Environmental Health,

CDC
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Presenter Notes
Presentation Notes
Adela – I’m not a CHP


Webinar Speakers

Frank G. Walter, MD, FACEP, FACMT, FAACT Ziad Kazzi, MD, FAAEM, FACEP, FAACT, FACMT
Professor of Emergency Medicine Professor of Emergency Medicine, Medical
Department of Emergency Medicine Toxicologist, Emory University

Editor, Advanced Hazmat Life Support (AHLS) Assistant Medical Director Georgia Poison Center,
Arizona Emergency Medicine Research Center SRDRS Associate Medical Director

College of Medicine
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« Radiation Emergency Assistance Center/Training Site (REAC/TS)
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Management of
Victims Contaminated
with Radioactive

Material




Scenario (Video from the CDC)
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Clinical Case

50-year-old man self-evacuated from the stadium and presents to your emergency department
Due to the large number of victims, he is being evaluated 16 hours after the explosion
He complains of pain in his right arm since he was thrown back into a glass door

News from the stadium confirm the radionuclide used in the dirty bomb was Cesium-137

4/19/2023

16




Clinical Case

His primary survey and vital signs are normal
He has no visible contamination on his clothing, skin, or hair

Prior to disrobing, limited radiation survey screening in triage reveals he is
contaminated with radioactive material over his head, chest, and feet

The GM-detector reads at approximately 1 cm from the surface, contamination at

the level of 20 times the background level

4/19/2023
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Personal Protective Equipment
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Dosimetry
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Radiation Self-Protection
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Potential Radiation Hazard

* EXxplosive event may result in
highly radioactive shrapnel

* Time — Distance — Shielding
for radiation self-protection

 Use of forceps

.’-“/“ Southern Regional Disaster
1 Response System 4/19/2023 21
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Assessment of External Contamination
with a Radiation Detector

]
S

. o “Pancake” Geiger-Mueller Detector (GM or Geiger
_"‘“ Southern Regional Disaster . .
ll)\ Response System Counter) and digital detectors 4119/2023 22



Screening & Surveying Pattern

Anterior

Follow similar pattern on all surfaces of patient’s posterior

2.11


Presenter Notes
Presentation Notes
Survey patient for radiological contamination and mark areas on body diagram. 
 Remove contaminated clothes and label them.
Leonard da Vinci Vitruvian Man – public domain over 100 years after artist death
Photo –public domain because it is not an original image 





Priorities

Perform life-saving interventions before a formal
radiation detection survey & decontamination

-’:""‘ Southern Regional Disaster
10 Response System 4/19/2023 24



Decontamination

* Reduction or removal of radioactive material from the
patient’s body surface

 Removal of clothing may reduce radioactive
contamination by up to 90%

« Additional decontamination is accomplished by
physical means (e.g., washing)

* Clothing and personal effects should be bagged and
handled as possibly radioactive

g’," eeeeeeeeeee ional Disaster
SRS’ Response Syste

..,\ m



Clinical Case

= You ask him to remove his clothes and to shower

= Repeat radiation survey:

« Decrease in contamination over previously identified areas to 4
times the background level

4/19/2023
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Clinical Case

* The Radiation Safety Officer advises you to stop decontamination and
to proceed with trauma and medical assessment using level D PPE

4/19/2023 27




Clinical Case

= Assessment reveals no fractures or other traumatic injuries except a 4 cm
superficial laceration over the dorsal aspect of his right proximal arm

= Has he become internally contaminated with ceisum-137 by inhaling the dust at
the scene?

= Radiation survey over the wound does not reveal contamination of the wound

with radioactive material

4/19/2023 28
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External & Internal Contamination
via Inhalation
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Presenter Notes
Presentation Notes
Animation is at:  http://www.remm.hhs.gov/contamimage_top3.htm
Contamination 
Contamination results when a radioisotope (as gas, liquid, or solid) is released into the environment and then ingested, inhaled, or deposited on the body surface. 
Internal Contamination 
Internal contamination results when radioactive material is taken into the body via inhalation or ingestion or open wounds. 
Internal deposition of radioisotopes in organs results in local exposure at that location. 
Internal contamination continues until the radioactive material decays, is flushed from the body by natural processes, or is removed by medical countermeasures. 
How to diagnose 
If after external decontamination, an appropriate radiation survey meter continues to identify significant residual radioactivity, suspect internal contamination.
Swab each nostril separately to help estimate level of internal (lung) contamination
Collect ≥70 mL spot urine sample for isotope measurement 
Instructions for sample collection, labeling, packaging and shipping (HHS/CDC)
Consider total body radiation survey with modified hospital nuclear medicine equipment 
�
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Internal Contamination
via Ingestion
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Presenter Notes
Presentation Notes
Animation is at:  http://www.remm.hhs.gov/contamimage_5.htm
Contamination 
Contamination results when a radioisotope (as gas, liquid, or solid) is released into the environment and then ingested, inhaled, or deposited on the body surface. 
Internal Contamination 
Internal contamination results when radioactive material is taken into the body via inhalation or ingestion or open wounds. 
Internal deposition of radioisotopes in organs results in local exposure at that location. 
Internal contamination continues until the radioactive material decays, is flushed from the body by natural processes, or is removed by medical countermeasures. 
How to diagnose 
If after external decontamination, an appropriate radiation survey meter continues to identify significant residual radioactivity, suspect internal contamination.
Swab each nostril separately to help estimate level of internal (lung) contamination
Collect ≥70 mL spot urine sample for isotope measurement 
Instructions for sample collection, labeling, packaging and shipping (HHS/CDC)
Consider total body radiation survey with modified hospital nuclear medicine equipment 
�
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External & Internal Contamination
via Shrapnel & Open Wound
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Presenter Notes
Presentation Notes
Animation is at:  http://www.remm.hhs.gov/contamimage_top3.htm
Contamination 
Contamination results when a radioisotope (as gas, liquid, or solid) is released into the environment and then ingested, inhaled, or deposited on the body surface. 
Internal Contamination 
Internal contamination results when radioactive material is taken into the body via inhalation or ingestion or open wounds. 
Internal deposition of radioisotopes in organs results in local exposure at that location. 
Internal contamination continues until the radioactive material decays, is flushed from the body by natural processes, or is removed by medical countermeasures. 
How to diagnose 
If after external decontamination, an appropriate radiation survey meter continues to identify significant residual radioactivity, suspect internal contamination.
Swab each nostril separately to help estimate level of internal (lung) contamination
Collect ≥70 mL spot urine sample for isotope measurement 
Instructions for sample collection, labeling, packaging and shipping (HHS/CDC)
Consider total body radiation survey with modified hospital nuclear medicine equipment 
�





Toxicokinetics of Internal Contamination

Activity
* Independent of mass or size

Physical half-life
- Radioactive decay

Biological half-life
e Excretion in urine, feces, etc.

Effective half-life
« Combined effect of decay and
biological excretion
Committed Effective Dose:

« Dose of radiation delivered to organs
or body over the residence of the
radioactive material inside the body

4/19/2023
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Clinical Consequences of Internal Contamination

Stochastic &/or deterministic clinical
consequences

End-organ damage

Acute radiation syndrome

Cancer & leukemias

4/19/2023

_«te 1. Primary target organs for common internal emitters

Thyroid
gland

Liver
Am, Cf, Co,
Cu, Pu, Po

Ovaries
Testicles
Pu

Source WHO

Lungs
Am, Pu, Po

Kidneys
Co, Po, U

Bone
Am, Cf, Cu, P, Pu,
Ra, Sr, Th, U, Y

Bone marrow
Am,Pu,P, Po|




Assessment of Internal Contamination

e Direct * Indirect

4/19/2023
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Assessment of Internal Contamination - Direct

4/19/2023 35


Presenter Notes
Presentation Notes
The pictures in your slide include both internal and external contamination.  The external surveys (green people) and the portal monitor as well as the pancake probe and PRD are for assessing external contamination.  Top and bottom on far right are OK depictions for internal contamination.


Pitfalls — Alpha-Emitters like Polonium-210

» Detection with a GM-Counter is not possible

» Zinc sulfide alpha detector designed for
detection of contamination with an alpha
emitter

« Alpha particles easily shielded by water or
dust

 Indirect assessments using bioassays

4/19/2023 36


Presenter Notes
Presentation Notes
Zinc sulfide alpha detectors could potentially detect it in environmental samples
Additional methods like alpha spectroscopy or liquid scintillation are for quantification



Diagnosis of Internal Contamination - Indirect

= Nasal swabs not recommended during a public health emergency

4/19/2023 e
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CDC Urine

Radionuclide
Screen (URS)

* Rapid Determination of internal contamination
during emergency response

* Uses a small amount of urine from a single
collection

* Measures hundreds of samples per day for more
than 20 radionuclides

* Provides results within 24 hours for the first 100
samples

* |dentifies and quantifies radionuclides of public
health concern

38
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Contains links to information on:

Requestingtechnical assistance

Specimen collection, packing, and shipping

Radiation Emergencies

Radiation and Your Health

A Radiation
Emergencies

What Should | De?

Questions About
Radiation (FAQ)

Radiation Dictionary
Radiation
Emergencies & Your

Health

Types of Radiation
Emergencies

Information for
Professionals

Radiation
Emergency Training,
Education, and

Tools

Isotopes

Related Pages
Contact Us
Calendar

Employment

Laboratory Information for Radiation
Emergencies

Print

Laboratory personnel play a crucial role in response to radiclogical emergencies by
collecting, packaging, and shipping specimens to confirm potential exposures to
radiation. Read on for more information about how to respond safely and effectively
during a radiation emergency.

Collect Specimens.

* Following a radiological incident, collect urine samples_ =
for each person involved. View this flowchart for
directions on how to collect urine samples from
potentially exposed individuals: CDC Specimen:
Collection Protocol for a Radiclogical/Nuclear Incident

Package and Ship Specimens.

laboratory destination based on your state's radiological terrorism
comprehensive response plan. If you are instructed to ship your specimen to
the CDC laboratory, follow the directions in this flowchart: [nstructions for
Shipping Urine Specimens to CDC after a Radiological/Nuclear Incident I8

.

In addition, here is a document with comprehensive instructions for collecting,
labeling, packaging, and shipping samples: CDC Shipping Instructions for
Specimens Collected from People Who May Have Been Internally Contaminated
with Radioactive Materials

.

You can find the required paperwork for specimen packages here:
Radiological/Nuclear Incident Specimen Collection and Shipping Manifest B

Laboratory References and Resources

CDC Division of Laboratory Sciences: Radiologic Threat Agents - https://www.cdc.gov/nceh/dls/radiologic threat

4/19/2023

agents.html
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Clinical Case Update

= Patient admitted to the observation area for further assessment

= Spot urine sample (100 ml) sent to a specialized laboratory (i.e., CDC) for
measurement of the activity of internalized cesium-137

* Resultis 4.0 x 10" Bqg/L

= Prussian blue therapy would have likely been started empirically after collecting
the urine sample and while awaiting the test result

4/19/2023
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Presenter Notes
Presentation Notes
I think spot urine is 10 ml not 100 ml


Clinical Decision Guide (CDG)

Intended as a tool to be used to help a physician determine when a radionuclide
intake (except iodine) may have clinical significance” (NCRP 2008)

Intake (in Bq) of a radionuclide that should be treated medically to reduce the
radiation dose to the patient
The smallest quantity producing any of 3 effects in adults:

e 0.25 Sv (25 rem) (50 y effective dose) for consideration of stochastic effects [this represents about a 1.3 % lifetime
risk of fatal cancer attributable to the radiation dose (ICRP, 2007)]

* 30 d RBE-weighted absorbed-dose value of 0.25 Gy-Eq for consideration of deterministic effects to bone marrow
* 30 d RBE-weighted absorbed-dose value of 1 Gy-Eq for consideration of deterministic effects to the lungs.

The values for children and pregnant females are set at 20% (one-fifth) of the adult
values

Other variables are: route of internalization, solubility of the chemical form, day of
intake relative to the assessment, age and gender of the patient

41
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Presenter Notes
Presentation Notes
To assess the clinical significance of the internal contamination with a certain radionuclide, we can use the Clinical Decision Guide. 
It is the intake of a radionuclide that should be treated medically to reduce the radiation dose to the patient.
A CDG translates to the smallest quantity producing in adults: 250 mSv (25 rem) committed (50-year) effective dose.



CDC Internal Contamination Clinical Reference Tool
(ICCR App)

Internal Contamination Clinical

AZ Index Reference (ICCR
Centers for Disease Control and Prevention i ( )
@ CDC 24/7. Saving Lives, Protecting People™ Search O\

Advanced Search
New Assessment

Radiation Emergencies My Assessments

Radiation and Your Health ﬁ O ® @ Radionuclides

) . Medical Countermeasures
A Radiation Emergencies

Internal Contamination Clinical Reference (ICCR)
Application

The Internal Contamination Clinical Reference is an application(for Android devices, iPads, and iPhones)
estimating reference concentrations of radionuclides in urine assuming intakes equal to one Clinical
Decision Guide (CDG) for each radionuclide.

What Should | Do? Help & Resources

. e About this App
Questions About Radiation (FAQ)

Radiation Dictionary

Radiation Emergencies & Your
Health

The ICCR application (or app) is intended for clinicians, health professionals, radiation safety officers, The Internal Contamination Clinical Reference
medical and public health laboratory specialists, or any other professional interested in internal (ICCR) app projects reference concentrations
contamination with radicactive materials and their medical therapy.

of radionuclides in urine assuming intakes
Types of Radiation Emergencies B - " :
Download the ICCR application for your Android or iOS device here [ equal to one Clinical Decision Guide (CDG) for

each radionuclide. The app uses hypothetical

Information for Professionals Download a walkthrough for the ICCR application here I

contamination scenarios as input by the user
Radiation Emergency Training, If you have questions regarding the ICCR app, please email rsbinfo@cdc.gov
Education, and Tools

and provides related information about

possible medical countermeasures.

Isotopes ) o
Page last reviewed: April 4, 2018

" Disclaimer
Content source: National Center for Environmental Health (NCEH), Emergency Management, Radiation, and Chemical Branch

https://www.cdc.gov/nceh/radiation/emergencies/iccr.htm?CDC_AA_refVal=https%3A%2F%2Femergency.cdc.gov%2Fradiation%2Ficcr.asp

4/19/2023 42
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Internal Contamination Clinical Radionuclides
Reference (ICCR)

+ New Assessment
To view reference information on a particular

= My Assessments radionuclide tap on it in the list below.

Radionuclides

Americium-241 (am-241)

Help & Resources .
Cesium-137 (cs-137)

Medical Countermeasures
(2]
(i)

About this A
PP Cobalt-60 (co-60)

lodine-131 (-131)

| The Internal Contamination Clinical Refer‘ Iridium-192 (ir-192)
(ICCR) app projects reference concentrat

of radionuclides in urine assuming intake: Plutonium-238 (pu-23¢)

equal to one Clinical Decision Guide (CD( Plutonium-239 (pu-239)

each radionuclide. The app uses hypothe

contamination scenarios as input by the Strontium-90 (sr-90)

and provides related information about

possible medical countermeasures.

Disclaimer

e

<

Edit Assessment
SRDRS o
Radionuclide Cesium-... ~
Intake Method Inhale ~

A 1 Ty Fast

Age at Time of ... Over 40... ~

Gender Male ~
No

Time elapsed between exposure
and sample collection:

Days -

—

<

Assessment Details

SRDRS

3/27/2023 3:08 PM

Projected Urine Concentration

210 x10*3Bq/L @

Countermeasure
Prussian blue insoluble
Dosage:

Administer orally, three times a day (TID).

Capsules may be opened and mixed with food.

Adults, children >12 years: 3 g (6 capsules;
0.5 g insoluble Prussian blue per cap) TID.
Alternative regimen of 1-3 g TID up to 10-12

g/day was used in the Goiania incident.

Children 2 - 12 years: 19 (2 capsules; 0.5 g

insoluble Prussian blue per cap) TID.

Children <2 years: Prussian blue is not FDA-

b i © i

New Share Edit Delete
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Assessment Details

SRDRS

3/27/2023 3:08 PM

Projected Urine Concentration

210 x10*5Bq/L@®

Countermeasure
Prussian blue insoluble
Dosage:

‘ Administer orally, three times a day (TID).

Capsules may be opened and mixed with food.

Adults, children >12 years: 3 g (6 capsules;
0.5 g insoluble Prussian blue per cap) TID.
Alternative regimen of 1-3 g TID up to 10-12

g/day was used in the Goiania incident.

Children 2 - 12 years: 1 g (2 capsules; 0.5 g

insoluble Prussian blue per cap) TID.

Children <2 years: Prussian blue is not FDA-

ol i /] o

New Share = Delete

Projected Urine
Concentration

This urine concentration is the projected
amount found in a spot urine sample for an
intake of one Clinical Decision Guide (CDG) for
the selected parameters. If a measured
amount is greater than this value, given the
same exposure parameters, it means that the
CDG has been exceeded and further medical
treatment should be considered. This may
include a more detailed investigation of tissue-
specific absorbed doses over different time
periods or decorporation therapy using

medical countermeasures.

To convert these values to the traditional unit
of picocurie (pCi) per liter, multiply projected
values by 27 [i.e., 1 Bg/L = 27 pCi/L].

Patient urine sample result:
4.0 x 10*> Bg/L

Management:
Prussian blue 10 mg PO TID
Enrolment in radiation




lodine

Kl (potassium iodide)

Transuranics such as
Plutonium, Americium and
Curium

Zn-DTPA
Ca-DTPA

Uranium (chemical toxicity not
radiation-related)

Bicarbonate

erlin, “astg

Cesium Prussian Blue*
Thallium [Ferrihexacyano- Ferrate (ll)]
Tritium Water

4/19/2023
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Internal Contamination with Radioactive lodine

Efficacy of Kl is
time-dependent

Kl should be
used right before
or within 4 hours
of the internal
contamination
with radioiodine

THYROID

1317

1317
Saturate the Critical Organ with the Stable Isotope

46




Additional Countermeasures in Rare Cases of ARS from Internal Contamination

* Filgrastim (FDA-approved and in the SNS)

» Pegfilgrastim (FDA-approved and in the SNS)
« Sargramostim (FDA-approved and in the SNS)
 Romiplostim (FDA-approved and in the SNS)

.’-"/'Q‘ Southern Re gional Disaster
“‘ Response System



Long-Term Health Monitoring and its Purposes

= Medical monitoring of those who exhibited clinical symptoms
= Public health monitoring of those affected

= Access to health care for those affected

= Research on radiation health effects

= Financial compensation for victims

= Social recognition of the tragedy

= Qutreach to those affected such as updates on new scientific and medical
developments or new programs or policies relevant to the incident

4/19/2023 48




THANK YOU
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Upcoming Webinar

@ Assessment and Management of Acute Radiation Syndrome
Dr. Ron Goans (REAC/TS) and Mr. Cullen Case (RITN)

atamis Tuesday, May 16, 2023
3:00 PM EST

9 srdrs4.org/events/

Web Series
-‘%’4 Southern Regional Disaster Healthcare & PUbllF Hea_lth
in Response System Planning for a Radiological

N\

or Nuclear Emergency



Email to subscribe to the webinar series and other SRDRS offerings:

SRDRS@emory.edu

Southern Regional Disaster

s
.“ Response System
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