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RADIATION EMERGENCY MEDICAL MANAGEMENT

Guidance on Diagnosis & Treatment for Health Care Providers

Diigital Go-Bag

Dizaster Info Fhyer

REMM for Clinicians and First Responders Enviro Health and Toxicelogy Handout

REMM iz a free, evidence-based tool to help health care providers and first responders in the event of a radiclogical or
nuclear emergency. REMM is available as a web-based resource and in several other formats for mobile devices,
including versions that provide essential tools and resources even when the user does not have an Internet connection.
was developed by the MNational Library of Medicine and the Office of the Assgistant Secretary for Preparedness and
Response, U.S5. Department of Health and Human Services.

Packing Your Digital Go-Bag

VWhat are the goals of the REMM site? Cownload this two-page brochure in PDF
format for a list of disaster and emergency
« Provide guidance for health care providers, primarily physicians, about clinical diagnosis and treatment of response apps and mobile resources!

radiaticn iniury during radiolooical and nuclear emeroenciss


http://guides.nnlm.gov/psr/REMM

Intended Audience

Physicians, primarily:

. Acute care providers (emergency medicine
physicians and surgeons

Other Health Providers and First Responders:

. Nursing staff (ER, OR, ICU and trauma units)
. Other hospital staff
. EMT, fire department

Management and Planning:

. Administrators, trainers, public information
officers, public health personnel, emergency/
disaster planners, and more


Presenter
Presentation Notes
Primarily intended for those who will be the first receivers of casualties following major disasters, but also useful for first responders, trainers, and emergency planners.



Guidance on Diagnosis and Treatment for Healthcare Providers

» Understand Radiation
- - * Plan Ahead
R E M M IS . * Practice Teamwark
n - Work Safely

. A robust web site and a downloadable,
standalone resource If Internet iIs unavailable

. Algorithms and clinical guidance for diagnosis
and treatment during radiological emergencies

. Just-in-time, evidence-based information

For health professionals without formal
radiation medicine expertise

https://www.remm.nim.gov/



Presenter
Presentation Notes
Provide guidance for health care providers, primarily physicians, about clinical diagnosis and treatment of radiation injury during radiological and nuclear emergencies
Provide just-in-time, evidence-based, usable information with sufficient background and context to make complex issues understandable to those without formal radiation medicine expertise
Provides web-based information that is also downloadable in advance, so that it would be available during an emergency if the internet is not accessible.




http://www.remm.nlm.gov/
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The National Library of Medicine, in cooperation
with many others (DHHS, ASPR, NCI, CDC)

NLM produces MEDLINE/PubMed, REMM, and many others

DIMRC is an NLM center (Disaster Information Management
Resource Center)


Presenter
Presentation Notes
Department of Health and Human Services, Office of the Assistant Secretary for Preparedness and Response, Office of Planning and Emergency Operations, in cooperation with the National Library of Medicine, Division of Specialized Information Services, with subject matter experts from the National Cancer Institute, the Centers for Disease Control and Prevention, and many US and international consultants. 


Key Messages

Download REMM
before you need it!

Try it out

. Check out the
content areas

, Watch some videos

remm.nlm.gov

Sign up for updates:
remm.nlm.gov/email-htm



https://remm.nlm.gov/
https://remm.nlm.gov/email.htm
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Presentation Notes
REMM is a browser-based tool. This screenshot shows just a portion of the home page, but you can see at a glance that it is very robust. Note the navigation bar across the top – it shows five main categories (List them - What kind of emergency, etc) which also are listed below. There are more content areas than just the five in the navigation bar, and we’ll explore them as we go.
The app version is extremely easy to use, putting all the important categories at your fingertips.


http://www.remm.nlm.gov/

REMM Platforms and Devices

Downloadable app (iITunes, Play Store)
Full website (with Internet)

Download to computer for standalone
website (without internet)

Install on USB drive

Download for computer or USB here:
https://www.remm.nlm.gov/download.htm

.
g PC, (20 iPhone, a Blackberry @Mindows Mobile Android

MAC iPad


Presenter
Presentation Notes

Web – www.remm.nlm.gov
Downloadable versions for Windows and Mac
Mobile REMM, with selected key files from the full version of REMM
Android
iPhone®/iPod Touch® 
BlackBerry®
Window Mobile


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

Running REMM from USB Drive

Edit View Tools

File Help

Organize = Share with = Burn New folder

4 ¢ Favorites 2 Name Date modified Type
Bl Desktop |&| imagegallery 4/4/2014 4:11 PM Firefox
. Dropbox |@| imagegallgfy_videoall.htm 4/4/2014 4:11 PM Firefox
| Recent Places incidentMrentdefs.htm 4/4/2014 4:12 PM Firefox
& Downloads 4/4/2014 4:12 PM Firefox
ines.htm 4/4/2014 4:12 PM Firefox

)
L)
Ll

(5]

INES_diagram.htm 27/2013 4:05 PM Firefox

4 Libraries

@ Radiation Emergency Medical Management, U.S. Dept. of HHS - REMM - Moxzilla Firefox
<§3_ < file:///C:/Program Files/REMM/index.html

%% Radiation Emergency Medical Managem...| + l



Presenter
Presentation Notes
When you install REMM onto a USB drive, you will not have a shortcut for REMM as you would if you had installed in on a computer.  Since REMM is a browser-based tool, you need to run REMM by double-clicking the index.html file or opening the file using the commands in the browser.  You can also right-click on the index.html file to create a shortcut on the USB drive if you like. (PC users).



Content and Resources in REMM

Em ergency . Radiation principles (e.g.,
: exposure vs. contamination
Medical G )
Treatment . Patient management algorithms
Initial onsite activities
and
Decontamination procedures
Tram_mg’ Assess internal contamination
Education, &

Plannin g .  Countermeasures




Emergency Types

What Kind of Emergency?

> Nuclear Detonation: Weapons,
Improvised Nuclear Devices

> Radiological Dispersal Devices,
Dirty Bombs

> Nuclear Power Plant/
Reactor Incidents

> Radiological Exposure Devices

> Transportation Incidents



Presenter
Presentation Notes
Mention some of the emergency types



Initial Incident Activities

> Discovering an Incident

> Describing an Incident

> On-site Activities
> Triage Guidelines
> Transport Victims

> Hospital Activities


Presenter
Presentation Notes
Mention the types of initial incident activities


Patient Management

Patient Management ?

> Choose Appropriate Algorithm

> Contamination

> EXposure
(Acute Radiation Syndrome)

> Exposure + Contamination

> Triage Guidelines

> Hospital Orders Template



Presenter
Presentation Notes
Describe the categories in the Patient Management section



Management Modifiers

Management Modifiers

> Radiation + Trauma
> Burn Triage and Treatment
> Mass Casualty

> Psychological Issues

> Atrisk / Special Needs
Populations



Presenter
Presentation Notes
Describe the types of modifiers that may impact the patient management and treatment



Practical Guidance

Practical Guidance |I

> Use of Blood Products

> Population Monitoring

> Decontamination Procedures
> Follow-up Instructions

> Management of the Deceased

> Develop a Response Plan

More...

Practical Guidance

» Template for Adult/Pediatric Orders

» Use of Blood Products

« Collection of Data

 Follow-up Instructions

« Population Monitoring

« Management of the Deceased

« Develop a Radiation Response Plan

« Equip an Emergency Department for Decontamination

« Recovery / Resilience after an Incident

+ How to Volunteer



Presenter
Presentation Notes
Describe what users will find under tools and guidelines



Other Audiences

Other Audiences

> First Responders

> Mental Health Professionals

> Hospital Staff

> Public Information Officers

> Radiation Safety Officers
> Planners

> Trainers: Practices & Drills

More...

Other Audiences

» First Responders in the Field

» Mental Health Professionals

« Hospital Staff

» Public Information Officers

» Radiation Safety Officers

« Planners: Preparedness and Response

» Trainers: Practices and Drills

» Public Health Officers

» leqgal Advisors

» Senior Leaders

« Veterinarians

» Medical Examiners / Coroners

» Public Health Emergency Researchers



Presenter
Presentation Notes
While REMM was designed primarily for clinicians, the Other Audiences section provides a good list of other types of users. These links provide information specifically about how REMM can be used by professionals with other roles.



e ——————————————
Content for Planners Example

S Department of Health & Human Services Guidance on Diagnosis and Treatment for Healthcare Providers
RADIATION L
EMERGENCY  gnderstand Radiation
MEDICAL * * Practice Teamwork
MANAGEMENT * Worlk Safely

Interactive Clinical Tools - Diagnosis & Treatment - Reference & Data ~ Overview ~ Get REMM App [ Q Search

You are here! Home = Develop a Radiation Response Plan

Develop a Radiation Response Plan

« Important General Issues
« Planning Guidance for Response to a Nuclear Detonation

« Develop a State Radiation Response Plan

+ Develop a Generic Facility Radiation Incident Response Plan

+ Develop a Community Hospital Response Plan

+ Develop a Hospital Response Team
+ Seealso:

o NIMS Implementation for Healthcare Organizations Guidance (PDF - 183 KB) (HHS/ASPR Hospital Preparedness Program, January
2015)

o Muclear Terrorism Response Plans: Major Cities Could Benefit from Federal Guidance on Responding to Nuclear and Radiologic
Attacks. GAO-13-736 (U.S. Government Accountability Office, Sept 30, 2013)

s Equip an Emergency Department for Decontamination

» Preparedness and Response Planning
o Hospital Incident Command System

Important General Issues

« A mass casualty radiation response plan requires collaboration among
o Healthcare professionals from many different specialties

= Professionals from many other response disciplines, including first responders, security, law enfercement, and many others
= Governmental (tribal, local, city, county, State, Federal) and non-governmental entities
« Planning responses for a large mass casualty radiation event requires
= Generic (all types of hazards) responses activities
= Activities unique to any radiation event
o Medical activities appropriate for the specific kind of radiation event that develops

o Developing, equipping, training and exercising response teams on a regular basis


Presenter
Presentation Notes
This section of the site is helpful for organizations as they develop their own radiation emergency response plan.


Reference Data Center

US. Department of Health & Human Services Guidance on Diagnosis and Treatment for Healthcare Providers
RADIATION i
EMERGENCY glr;ieisﬁggg Radiation
MEDICAL @™ - Practice Teamwork
MAMAGEMEMT - Work Safely

Interactive Clinical Tools ~ Diagnosis & Treatment - Reference & Data ~ Overview ~ Get REMM App (] Q Search

Home > Reference & Data \/
Reference & Data

* QUICK REFERENCES
= Top 10 ltems for Radiation Emergencies

= Key Guidance Documents

+ Emergency Contacts

= Dictionary of Radiation Terms

= Abbreviations
= Multimedia Library

» BIBLIOGRAPHIES
= REMM Bibliography

= REMM Biodosimetry Bibliography

- LEARNING
= Understand Radiation

= Training and Education



Presenter
Presentation Notes
Another section worth noting is the Reference Data Center. (Mention some of the content)



Browse Site Map or Do A Search

LL5 Department of Health & Human Seniges Guidance on Diagnosis and Treatment for Healthcare Providers

RADIATION "
EMERGENCY g&iﬁﬁ:;ﬁg Radiation
MEDICAL o * Practice Teamwork
MANAGEMEMNT - Work Safely
Interactive Clinical Tools ~ Diagnosis & Treatment - Reference & Data ~ Get REMM App [

UNMDERSTANDING REMM KEY TOOLS
What Kind (s » Top 10 tems for Radiatio Initial Incident Activities
» What's New on REMM? (9/2015) Emergencies

*» Interactive Tools
» Muclear [

Improvis ~ DOWNLOAD REMM OPTIONS * Multimedia Library

» REMM Youtube Channel
» Radiolog > Get Mobile REMM App (8/2015) iR
ity REMBM Site M
Dirty Bon » Download REMM Website to Your » BE e E’E

» Discovering an Incident

» Describing an Incident

» o (" » Sign Up for B=fM Email Updates
MNuclear | Computer (9/2015) gnup P » On-site Activities
Reactor | » Provide Feedback to REMM
) » Triage Guidelines
» Radiolog » Print REMM Algorithms
» Transport Victims
» Transpo

» Hospital Activities



Presenter
Presentation Notes
Search tips: If you don’t see what you need under the tabs or aren’t sure where to look, the search box may be the quickest way to get to materials. For instance, I know there is a listing of acronyms, but I might not remember where to find it. I can type in the actual acronym such as papr (powered air purifying respirator) or I can try the key word acronym to bring up a list of results.



Advanced Search

US. Department of Health & Human Services Guidance on Diagnosis and Treatment for Healthcare Providers
RADIATION -
» Understand Radiat
EMERGENCY : Prane.ﬁh;gd adiation
MEDICAL [ » Practice Teamwork
MANAGEMENT » Work Safely

Show results with

All of these words

papr

This exact phrase

Any of these words

Mane of these words

File Type All v

Safe Search Off '® Moderate Strict

You can also use advanced search operators to help

limit and focus your searches.



Presenter
Presentation Notes
Users can also do an advanced search – this is what it looks like. The Advanced Search box allows you to search in a number of different ways for better results, such as phrase searching or limiting to a particular type of file. 



Search Results

US Department of Health & Human Services Guidance on Diagnosis and Treatment for Healthcare Providers

RADIATION L
+ Understand Radiat
EMERGENCY Pl Anong | en
MEDICAL [ * Practice Teamwork
MANAGEMENT « Work Safely

Q

Sresults * Advanced Search

PPE Image Gallery: Respiratory Protective Equipment ...
Www._remm.nim.gov/respiratory_ppe.htm

PPE Image Gallery: Respiratory Protective Equipment - Civilian. Respiratory PPE -
Civilian. Air-Purifying Respirator (APR) Powered Air-Purifying ...

Personal Protective Equipment (PPE) Classification Systems ...
www.remm.nim.gov/ppe_classification.htm

Personal Protective Equipment (PPE) Classification Systems . Civilian PPE; Military
PPE; ... (2007 ed.) "Class 4" PPE ensemble worn with NIOSH CBRN ..

OSHA/NIOSH Interim Guidance - April 2005 - Notes on PPE ...
www.remm.nlm.gov/osha_niosh_cbm_ppe.htm

OSHA/NIOSH Interim Guidance - April 2005 * - Notes on PPE Selection Matrix for
Emergency Responders Guidance Overview; ... Powered, air-purifying ...

PPE Classification System from OSHA and EPA - Radiation ...

www_remm.nim.gov/osha_epa_ppe htm
PPE Classification System from OSHA and EPA. Level A PPE Ensemble Elements; ...
(PAPR) is more comfortable and easier to use. top of page. Level D PPE ...

Abbreviations - Radiation Emergency Medical Management

www _remm_nlm gov/abbreviations_htm

Abbreviations ; Multimedia Library; Bibliographies; ... PAPR: Powered air-purifying
respirator: PCC: Premature chromosome condensation: PDF: Portable ...



Presenter
Presentation Notes
Note that the last result is the Abbreviations resource in REMM – it’s a very helpful reference tool when you need to find out what an acronym means.



Site Map - Comprehensive List

START Adult Triage Algorithm

JumpSTART Pediatric Triage Algorithm

SALT Mass Casualty Triage Algorithm, Adapted for a Very

Large Radiation Emergency

Establishing Patient Handling Flow

+ Transport Victims of Radiation Emergencies

« Hospital Activities

Other Audiences

» First Responders in the Field

+ Mental Health Professionals

= Hospital Staff
« Public Information Officers

« Radiation Safety Officers

» Planners: Preparedness and Response

Incident Command System and Hospital (Emergency)

Incident Command System

« Trainers: Practices and Drills

= Public Health Officers

= Legal Advisors
= Senior Leaders

+« Veterinarians

+ Medical Examiners / Coroners

« Public Health Emergency Researchers

About This Site

» What Are the Goals of This Site?

+ Who Produced This Site?

s Nierlaimers

Reference/Data Center

Training and Education

Dictionary of Radiation Terms

Multimedia Library: Animations, lllustrations, Photos fa

Emergency Contacts &

Abbreviations
Understanding Radiation
REMM Biblicgraphy

o Books, Handbooks, Pamphlets, Pocket Guides
o Software Tools

o Government Entities with Radiation Information for

Healthcare Providers

o |nternational Agencies with Radiation information for

Healthcare Providers

o Professional Societies with Radiation Information for

Healthcare Providers
¢ Radiation Safety
o Preparedness and Planning
o Medical Management of Radiation Injury

o Radiation Biodosimetry
o |sotopes of Interest, Countermeasures for Internal

Contamination
¢ Contamination, Decontamination

o Muclear Detonation Incidents
o RDD Incidents
o Muclear Reactor Incidents

o Late Effects of lonizing Radiation

o History of Radiation Incidents



Presenter
Presentation Notes
The site map is like opening the box to a treasure chest – you will find extensive links within a breakdown of all the topical categories in REMM. It will give you a greater appreciation and insight into the depth and breadth of this resource. 
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Presenter
Presentation Notes
REMM was launched in early 2007. Here is what happened after the nuclear incident at Fukushima – a significant spike in traffic to the site and iPhone app downloads.


Japanese Translation of REMM Content
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Presenter
Presentation Notes
Another site was created with Japanese translations of some REMM content. 

REMM is the sort of resource that you hope you never need to use, but can be extremely useful in an actual emergency. The hard part is getting the word out and providing training on the resource before it’s needed. 


Training: Start Here

Interactive Clinical Tools -

Diagnosis & Treatment -

Reference & Data = Overview =

UNDERSTAMDING REMM

What Kind (=

KEY TOOLS

Top 10 hems for Radiation
Emergencs

Imeractive i l
Multimedia Library

REMM Youtube Channel

REMBM Site Map
» Sian Up for REMBA Email Undates

LS Departrent of Health & Human Senvices

RADIATION
EMERGENCY
MEDICAL
MANAGEMENT

What's Mew cn REMM? (9/2015)
Muclear |
Improvis DOWHNLOAD REMM OPTIONS
Radiclog Get Mobile REMM App (8/2015)
Dirty Bon Download REMM Website to Your
Muclear | Computer (9/20135)
Reactor |
Radiclog

Transpoftaton meoeme..
T ————————

Interactive Clinical Tools = Diagnosis & Treatment = Reference & Data ~ Overview ~

You are here: Home » Top 10 ltems for Radiation Emergencies

Top 10 Items for Radiation Emergencies

1. Learn the basics:

¢ Radiation Principles: Video (HHS/CDC) (YouTube - 1:52 min) 4&

¢ Types of lonizing Radiation and Shislding Required: Video (HHS/CDC) (YouTube - 1:44 min) <&
o Radiation Basics Made Simple (HHS/CDC)

o Basic Informatien (DOT/TEPP/MERRT)

o Factors that Decrease Radiation Exposure: Time, Distance, Shielding

2. Learn the difference:
o What is exposure? Animations
o What is contamination? Animations
. Learn the kinds of radiation emergencies that could be mass casualty incidents

. Learn how radiation emergencies are discoversd
. Learn about Describing a Radiation Emergency: Definition, Severity, Phases, Timeling
. Leam about the Acute Radiation Syndrome

a |leam about the Fffectz of Acute Radiation Svndrome

oo s

Get REMM App [

Guidance on Diagnosis and Treatment for Healthcare Providers

* Understand Radiation
* Plan Ahead

* Practice Teamwork

= Wark Safely

Q Search...


Presenter
Presentation Notes
If you are new to REMM or would like to learn more about radiation emergencies, click on the Top 10 Items. This starts with the basics and then progresses to the most important aspects of radiation emergency response.



e ——————————————
Tralnlng REI\/II\/I S I\/Iultlmedla Library

Interactiv liagnosis & Treatment ice & Data ~ Overview = Get REMM App [ . Sear
What Kind of Emergency? Patient Management ‘? Intial Incident Activiies  Jfa g

REMM Multimedia Library

0 Source unshielded

Dirty Bomb Contamination Exposure

Radiation Incidents Radiation Basics Exposure (ARS) Contamination Radiation Safety Triage & Transport All Videos

Scroll through illustrations/videos in a carousel
format or click on categorles

K Radiation Incidemts Radiation Basics Exposu amination Radia Safety Triage & Transport All Videos J



Presenter
Presentation Notes
Mention the multimedia library and describe the categories with a few examples.



Training: Important Radiation Concepts

{' ) : Factors that decreas diat from exp
_ o « Decreased time near source
" B * Increased distance from source
IE + Increased shielding between source and victim
.

1

| \
9
9

Animations, illustrations, and photos teach
Important radiological and clinical concepts



e
Medical Treatment: Patient Management Algorithms

View/Print as POF (PDF - 38 KB) Text Version

L
—_—

Video Tutarizl (3:33)

Contamination: Diagnose/Manage

. .
Isita rgg_lgl_gglg: ar e

¥

Howve do you know a radiation
incident has occurred?

¥
Initial on-site activities I
3
Perform lifesaving tasks before
managing radiation problems
¥

Evaluate for Contamination

and/or Exposure S5

v

¥ ¥ ¥ ¥
No Gontamination Gontamination Only &2 + = Exposure Only 5.
of EXposure {(What Is Contamination?) (What |5 Exposurer)
¥
Assess External Contamination .
m Contact radiation safety officer & Management Modifiers
m Assess contamination pattern
with radistion survey metar & Bums
m Evaluate for radioactive shrapnel & Trauma
m Document contamination pattem on a & Mass casualty
I ® Timing of surgary
ly to help estimate level ® Blond products use
of internal (lung) contamination m At-risk/special needs populations

¥

Decontaminate Whole Body

m Decontaminate on-site or at other designated areas
m Foliow decontamination procedires

m Ra-zcan patient with radi r

m Repeat decontamination until successful

)]
m Do not exceed 3 attempts (decon cycles)
i i il

- i
Evaluate if All Are True:
m Decontamination successful Yer L =ond homa with fallow-up instructions
L 2 1 QL ) m Register in event database
m Absant or minimal physical injury

On-site

Medical Faci
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Presentation Notes
(Background info about SALT for some talking points, if appropriate for audience)

SALT Mass Casualty Triage On-line Training�http://register.ndlsf.org/mod/page/view.php?id=2056��Mass casualty triage is a critical skill. Although many systems exist to guide providers in making triage decisions, there is little scientific evidence available to demonstrate that any of the available systems have been validated. Furthermore, in the United States there is little consistency from one jurisdiction to the next in the application of mass casualty triage methodology. There are no nationally standardized categories or color designations. SALT Triage is the product of a CDC Sponsored working group to propose a standardized triage method.  The guideline, entitled SALT (sort, assess, life-saving interventions, treatment and/or transport) triage, was developed based on the best available science and consensus opinion. It incorporates aspects from all of the existing triage systems to create a single overarching guide for unifying the mass casualty triage process across the United States.  SALT is compliant with the Model Uniform Core Criteria for Mass Casualty Triage currently contemplated as the proposed national standard for all mass casualty triage systems. 




Medical Treatment:
Algorithm Content Example

¥ ¥ + ¥
No Contamination Contamination Only S5 + ey Exposure Only &5
or Exposure ‘What 15 Contanination?) {What |5 Exposure?)

Asspss External Contamination REMM‘ el o o
m Contact radiation safaty officer LR H =t

m Evaluate for radioactive shrapnel How to Perform a Survey for Radiation Contamination
& Documant contamination pattem on a

hody diagram
m Swab each nostnl separaiely to help estimate leval
of internal (jung) contammation

Decontaminate Whole Body

m Decontaminate on-site or at other designated areas
m Follow gecontamination procedurss
m Be-scan patient with radiation survey meter

& Repeat decontamination until succassful

T 08 0F Paplet [0
m Do not excesd 3 attempts (decon cycles) Ful iy e ey s s g
L] 13l ¥ for i idr * B drwtion

Evaluate if All Are True:

# 3o more delated Bl

» Decontamination successful i o Eadckcs! e i o K M T

B Absent or minimal physical mjury B 18 e i b ot T el it
On-site - y pos-ssnt peerce .
Medical Facility L vo . :
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Presentation Notes
Explain the concept of using an algorithm for quick patient management. Mention that additional materials are available for many of the steps, siting some examples. 

How to Perform a Survey for Radiation Contamination as one example.


Choose Appropriate Algorithm:
Contamination and/or Exposure

Choose Appropriate Algorithm: Evaluate for
Contamination and/or Exposure

& View/Print as PDF (PDF - 48 KB) Text Version
Choose Appropriate Algorithm: Ewvaluate for Contamination and/or Exposure

Is It a Radiological or Nuclear Incident? Is it a radiological or g
nuclear incident?
« Key v
= Nuclear incidents involve detonation of a nuclear device whereas radiological ﬂmmjmmm l?
incidents produce radiation without detonation of a nuclear device. T
+ Radiological incidents Initial on-site activities
+ Victim can have contamination and/or exposure T
» Examples: Perform lifesaving tasks before
» Radiological Dispersal Device (RDD): explosive/non-explosive managing radiation problems
= Hidden radioactive source: radiological exposure device (RED) l

+ Nuclear incidents (blast, detonation, explosion)

» Involves a nuclear explosion (fission)
» Victims can have contamination and/or exposure

» Examples:

Has your patient
been
contaminated
by radiation?

Has your patient
been
exposed

to radiation?

» Nuclear weapon detonation

» |mprovised Nuclear Device detonation

Neither

A 4

No Contamination || Contamination Only s il Exposure + Contamination &2 1| Exposure Only &2
or Exposure Management Algorithrm Management Algorithm

Management Algorithm
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Presentation Notes
In this scenario, the tool shows the question path which leads to the proper management algorithm for contamination and/or exposure to radiation.  Many of the questions and steps are links which lead to additional information. The first one leads to the example shown, providing more details about determining whether you are dealing with a radiological or nuclear event.


Medical Treatment:
Dose Estimator for Exposure Tools
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Explain the three tools. Mention that the time to onset of vomiting tool can be used when there are no lab tests available.



Medical Administered
countermeasure faor
EDTA Cobalt (Co-60)

D-Penicillamine
(DailyMed)

Polonium (Po-
210)

Potassium iodide lodine (1F131)

(K}

Mechanism
of action

Chelating
agent

Chelating
agent

Elocking
agent

Route of
administration

IV

PO

PO

Dosage

1000 mg/m*/day in 500
cc 5% dextrose in water
(D5W) or 0.9% sodium
chloride (normal saline,
ME); infuse owver 8-12
hours

Divide IV dose egually
into two doses and
administer 8-12 hours
apart

Adults: 0.75-1.5 g (250
mg/capsule) QD

Children: 30 mag/kg/day
{250 mg/capsule)
divided into 4 doses

Adults =40 years: 130
mg/day {For projected
thyroid dose =500 cGy)

Adults 18 - 40 years: 130
mg/day {For projected
thyroid dose =10 cGy)

Pregnant or lactating
women of any age: 130
mg/day {For projected
thyroid dose =5 cGy)

Adolescents =70 kg: 130
mg/day (For projected
thyroid dose =5 cGy)

Children & adolescents 3
- 18 years: 65 mg/day
{For projected thyroid
dose 25 ciGy)

Duration of treatment

Given as a single dose

.
Countermeasures

References for
use

i EE.

EDTA is FDA-
approved for
Rx of lead
poisoning only

Given as a divided dose

Obtain bicassay 1o NCRP-

BSSe5S suggested
Continue only if -Penic ine
clinically indicated s FDA-
D-Penicillamine has a _~ -
’ Bx of copper
narrow therapeutic - )
poisoning only

index; use is
associated with high
risk of tomicity

Some incidents will
require only a single
dose of KL

FDA-approved
NMCRP-preferred

Incidemt managers
may recommend
additional daily
doses if ongoing
radiocactive iodine
ingestion or
inhalation represents
a comtinuing threat.

See alzo: Potassium
lodide (Kl): Duration
of Therapy.




Countermeasures

Medical Administered  Mechanism Route of References for
Dosage Duration of treatment
COUntErmeasure for of action  administration use
EDTA Cobalt {Co-60) Chelating w 1000 mg/m*/day in 500 Given as a single dose MCRP-
agent ot 5% dextrose in water suggestied
(DSW) or 0.9% sodium EDTA is FDA-
chioride (normal saline, o T
MNS); infuse over B-12 Rx of lead

hours

Potassium lodide '(KI) “

paisoning onky

+ Key Information About |-131 .

Dieniciloming  Polonium (Po- e i
(DailyMed) 210) * How and When Kl Protects * How 1o Ge1 Ki

* Prescribing Information * Kl information sheet for the general public (HHS/CDC)

« Duration of Therapy = Time Line of Forassum lodede Dastribution Policies in the US

« Contraindcations 1o Kl « Refprences

Key Information about 1-131
tasaium iodide | lodine (F131)
(K1}

Po

+ Sources of 1131
* 131 refeases have occurred mast frequently after incidents involving nuclear reactors (e.g., Chemobyl, Japan)
« Nuclear bomb detonation produces a small amount of local 131 fallout. Mast 131 distributes over large distances, typically with
only 10% making iis way 1o the eanh’s surface before undergoing spontaneous radicactive decay to stable xenon-131
= Radicactive iodine is difficult 1o obtain in quantity and is not considered a likely isotope for use in a
= Untoward releases of -131 reguiring medical management are rare.

* Routes of contamination
« After an 131 release, the amount of the radioisotope available 1o comaminate the public depends on
* Amount of 137 released
= Distance between a given mdividual and the place of releass
= Vartical height of the release

* Meteorological conditions at and after the ime of the release
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This is the full record for Potassium Iodide. Note the topics listed in the Table of Contents – clicking any of the links will take you directly to that section, or you can scroll down to see the full page.



Bibliography (Reference & Data Section)

https://www.remm.nlm.gov/iremm SourcesofRadlnfo.htm



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

REMM Bibliography

REMM Bibliography - Isotopes of Interest,
Countermeasures for Internal Contamination
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Coshal-57/60 View View View View
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Pelonburs-210 Vigw View
Radium-226 View View View
Stronkium-FI190 Vigw Wigw WVigw View N{ Satory of Raciat l
Uranium- 2357238 Wigw i Wi Vigw S




REMM App

Dose Estimator
Home Screen Main Menu Management Contamination Onset of

Algorithms Animation Vomiting

REMM Menu
[ CONTAMINATION TIME TO ONSET OF VOMITING
Incident Orientation
glick here Date | Time expasure began:
B pose Estimator

- W20 o]

E Scarce Resources Triage Tool Date | Time vomiting began:

@ Isotopes of Interest
Exposure: Diagnose/Manage -

B count Acute Radiation Syndrome

Replay animation

Guidance for Healthcare Providers about
Radiological and Nuclear Emergencies

<I. START Triage [Adults) Exposure + > Contamination results when a radicisctope [as gas,

Contamination liquid, or 50kd] is released into the environment and 2 Gy is the estimated dose
then ingested, inhaked, of deposited on the body

oy :
=I= JumpSTART Triage (Children) surface 1

6 =25 | Gy ITsconlicends limits
&I SALT Triage How to diagnose
Disclaimers »

Credits

= [External contamination

,I

= Scan with appropriate radiation sunvey meter more information

B Emergency Contacts

A FRTRIT PR, R, Bt i g, P
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The new REMM app is very easy to use; here are just a few screen shots of what it looks like on an Android device.



)COUNTE’RMEASURES

Only the 3 FDA-approved countermeasures for
internal contamination are listed on Mabile
REMM.

Countermeasures for treating internal
contamination

« Ca-DTPA, Zn-DTPA
» Potassium iodide
s Prussian blue

Hematopoietic countermeasures:
myeloid cytokines

» G-CSF: filgrastim (Neupogen®)*

» Pegylated G-CSF: pegfilgrastim (Neulasta®)”

® GM-CSF: sargramostim (Leukine®)”

* Neupogen®, Neulasta®, and Leukine® are
currently (February, 2014) not FDA-approved as
countermeasures for radiation injury. During a
mass casualty incident, an Emergency Use
Authorization may be requested to release
Strategic National Stockpile assets of
Neupogen®.

See REMM online for more detaile

countermeasure information.

More Content and Tools

# S| Unit and
Common Unit Terminology

Conversion Equivalence

Prefixes

Dose Unit Conversion Tool

Radioactivity Unit
Conversion Tool

Exposure Unit Conversion
Tool

Conversion Factors

More Information



A Few Exercises

Use REMM to answer the questions:

1. What is the radioactive half-life of the isotope Cesium?
What is the FDA-approved countermeasure?

2. What is the treatment for a patient who presents with

no injuries and was exposed to radiation at 9:00 today
and began vomiting at 15:007

3. Review the four management algorithms
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1. From the REMM home page, look at the “Tools & Guidelines” section. Click on the “Dose Estimator for Exposure” link. You will use the “Time to Onset of Vomiting” tool for this exercise.
Enter today’s date in the date fields.
Add 09:00 for the time exposure began.
Add 15:00 for the time vomiting began.
Click on “Estimated Dose” button. It will bring up a Dose estimate of 1.7Gy.
If you click on the “Suggest treatment” button, it will bring up a new page of the “Consensus Guidance for Treatment, Based on Estimated Dose and Event Size.” You will see the Treatment guidance for a whole body dose of 2Gy highlighted with the appropriate check marks for what is recommended, based on event size & injury/burns.

On the REMM app – click on “Dose Estimator.” Select “Time to Onset of Vomiting” & then add the same information as in the fields above. In the app, you will be able to get the dose estimate (1.7Gy), but it does not show you the treatment guidance. You would need to go to the REMM website for that detailed information.*

* - The REMM app is designed to provide select key files for radiation treatment & guidance in a portable device. More detailed information & links to other trusted radiation information sources can be found on the REMM website.

2. Use the Isotopes of Interest section. 


Isotopes of Interest - Cesium

Americium (Am-241) Cesium (Cs-137)

Californium (Cf-252) IEatMent

lon exchange with Prussian blue, insoluble
(FDA approved for this indication)

For more information see REMM online

Cesium (Cs-137)

lonizing radiation decay mode:
B.Y

Cobalt (Co-60) Radicactive half-life:

30 years

Curium (Cm'244) Major exposure pathways:

» Inhalation
= Ingestion

lodine (I-131)

Focal accumulation:
» Follows potassium

Iridium (|l‘-192) « Renal excretion




NLM’s CBRNE Tools

Wireless Information
System for Emergency
Responders (WISER)

Chemical Hazards
Emergency Medical c
Management (CHEMM)

Radiation Emergency
Medical Management
(REMM)

Guidance

on Diagnosis & Tre

Wireless Information System
for Emergency Responders

RADIATION EMERGENCY MEDICAL MAH:AGEMENT

zatment fo

- &
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Chemical, Biological, Radiological, Nuclear, and Explosives (CBRNE)


Disaster Information Management
Research Center from NLM
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and REMM all from the

DIMRC Home Page
http://disasterinfo.nlm.nih.qov/
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Apps for Your Digital Go Bag

U.S.Department of Health & Hu i £ www.hhs.gov

-
‘--..?‘.

Disaster Information Management Research Center  National Library of Medicine

National Institutes of Health -
IMPROVING ACCESS TO DISASTER HEALTH INFORMATION SPECIALIZED INFORMATION SERVICES NLM

Disaster Apps and Mobile Optimized Web Pages
Disaster Medicine Tools

WISER Mobile REMM

By: National Library of Medicine By: Naticnal Library of Medicine By: National Library of Medicine
] ] ?
¢ ¢ Pubh.'.‘ed 2
WISER (Wireless Information System for REMM (Radiation Emergency Medical PubMed Mobile provides access to more than
Emergency Responders) assists first Management) provides guidance about s 21 millicn otations for biomedical likerature
resnanders in Harmat incidants. with elinical diaannsis and treatmant of radiation Fram MENI TMNF. [fe seisnce inurmals. and
LactMed

By: National Library of Medicine and By: National Library of Medicine By: National Library of Medicine

% U.5. Department of Transportation ' ‘ @ 2 &

L \/ = ’ - ol 3 - B

é v The MedlinePlus mobile enhanced Web page (LIS ) LactMed provides access information about
2012 Emergency Response Guidebook (ERG) provides access to consumer-criented health ENIH. maternal and infant drug levels and possible
Frmrm Hm U BACA S8 E Pinm ok o6 imfnrmmabing nm dinambae bnminn in Featish and afferts of varrines and radinlnaic anenks an

BioAgent Facts mTBI Pocket de

- By: UPMC Center for Health Security By: National Center for Telehealth &
d Technology
BioAgent Facts provides facts about Clinicians’ Biosecunty Resource provides d
pathogens that could cause senous disease dhinicians with detailed information and mTBI (Tramautic Brain Injury) Pocket Guide
raculinn fram 3 nsbtoeal anidamic aroea se 3 rarnmmandad trastmante fnr tha mack provides access to clinical guidelines for
Med Field Ops Hands-Only™ CPR First Aid by American Red Cross
By: Northern New England By: American Heart Association + & By: American Red Cross
Metropolitan ponse System & [ ‘@' ¢
¢ Hands-Only™ CPR provides quick instructions American First Aid by Amenican Red Cross provides free
Mobile Medical Unit Field Operations Guide for CPR without mouth-to-mouth breaths. lifesaving first aid nstruction and disaster
was developed for the Northem New preparedness information including videos,
Psychological Health Tools

SAMHSA Behavioral Health Disaster Response PFA Mobile Responder Self Care
By: Substance Abuse & Mental Health By: The National Child Traumatic Stress By: University of Minnesota School of
Services Administration Network Public Health
da 8 g vl ¢
This app will connect behavioral health PFA Mabile assists responders who provide This mobile app aids those deployed to
responders to evidenced-based behavioral psychological first aid as part of an organized AMAMMANCY FASNONSA Avents in maintainina
health resources for use in the field. Users response effort. The app was funded by the

PTSD Coach Provider Resilience
"f "’/" By: U.5. Department of Veterans By: National Center for Telehealth &
1111 )"f,—:d Affairs Technalogy. U.5. Department of
¥ é¢ Defense

PTSD Coach provides users with information “
about post-traumatic stress disorder (PTSD), Provider Resilience gives frontline providers

http://disasterinfo.nlm.nih.gov/dimrc/disasterapps.htmi
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Additional Resources of Note

1 of Health & Human Services

Disaster Infurmallon Management Research Center

IMPROVING

TER HEALTH INFORMATION

& Search | 515 News | Contact Us

i Disaster Types and Topics
Emergency Responsae Tools
Disaster Haalth Literatura
Disaster Information Speciahst
Librarians & Disasters
MLM Projects & Research

Saarch TOXNETE Databasas

Dizaster Information Training

3

Learn how to pack your digital go-bag
with our free online course!

Packing Your Digital Go-Bag: Essential Disaster
Health Information on Your Mobile Device

| Search Our Web Pages
EXD

Ato Z Index of Resources »
ABCDEFGHI

1 LMMNOP R

S TIUVIW

‘Stay Connected
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Follow us on Twitter

3 share
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b Staff Pubhcabions

.h Prmnnnr_\.nal Materials

* Collaborations & Partnerships

Announcements
| Disaster Information Spedialist Program

Next Meeting: Thursday, March 13 at 1:30 pm ET
Accessing Information About Chemicals and Chemical
Hazards

Information about next and previous meatings...

Disaster Med|cine and Public Health Literature »
E—— Resource Guide for Disaster Medicine
and Public Health
Resouroe
Guide to disaster medicone and public health
Bterature and rélated information.

PubMaed

| Database of biomedical journal citations and
Publ@ed abstracts.

HazMat/'CBRN {Chem, Bio, Rad, Nuclear) ¢

WISER: Wirgless Information System for
Emeraency Responders

System to assist first responders and first
n hazardous matenal incadents.

REMM: Radiation Emergency Madical

Hanagement

Guidance about dlinical diagnosis and
treatment of radiation injunes during
radiological and nuclear Emergendes,

CHEMM: Chemical Hazards Emargency Medical
Management

Guidance on planning, respense and recovery
related to chemical mass casualty mcidents,

3 www.hhe.gov
2 q

National Library of Medicine
Nationsl Institutes of Health
BFEGIALIZED BFORMATION SEvicEs NI
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, Download REMM to computer

, Try out mobile app
ntent areas



http://www.remm.nlm.gov/email.htm
http://disaster.nlm.nih.gov/

REMM Team

Partnership: ASPR, NIH/NCI, CDC, NLM

Content Team
Managing Editor: Judith Bader, MD, NCI
ASPR Project Manager: Norman Coleman, MD, NCI

Technical Team
Florence Chang, NLM
Jennifer Pakiam, NLM

Over 50 Subject Matter Experts

REMM HOME | CONTACT US SITE MAP ABOUT REMM N
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ASPR  Office of the Assistant Secretary for Preparedness and Response

Clicking on the About REMM link provides detailed information.


Next Steps

. What will you do with this knowledge?
. How can you help your organization prepare?




Download Today’s Presentation Here:
http://quides.nnim.gov/psr/REMM

NN_‘(LM National Network of Libraries of Medicine
Y= nnimgov

MHMLM Home @» MNHNLM Guides » Pacific Southwest Region » REMM Training Admin Sign In

REMM Training

Last Updated: Jun 28, 2016 | URL: http:liguides.nnim.govipst/REMM | & Print Guide | EJRSS Updates | [=Email Aleris

Home 7 Comments(d} & Frint Page Search:

Disaster Response Tools REMM Presentation & Handouts

REMM Presentation

RADIATION EMERGENCY MEDICAL MANAGEMENT

Guidance on Diagnosis & Treatment for Health Care Providers

Diigital Go-Bag

Dizaster Info Fhyer

REMM for Clinicians and First Responders Enviro Health and Toxicelogy Handout

REMM iz a free, evidence-based tool to help health care providers and first responders in the event of a radiclogical or
nuclear emergency. REMM is available as a web-based resource and in several other formats for mobile devices,
including versions that provide essential tools and resources even when the user does not have an Internet connection.
was developed by the MNational Library of Medicine and the Office of the Assgistant Secretary for Preparedness and
Response, U.S5. Department of Health and Human Services.

Packing Your Digital Go-Bag

VWhat are the goals of the REMM site? Cownload this two-page brochure in PDF
format for a list of disaster and emergency
« Provide guidance for health care providers, primarily physicians, about clinical diagnosis and treatment of response apps and mobile resources!

radiaticn iniury during radiolooical and nuclear emeroenciss


http://guides.nnlm.gov/psr/REMM




Thank You/!

Kelll Ham, MLIS

Consumer Health Librarian
kkham@library.ucla.edu

National Network of Libraries of Medicine, Pacific SW Region

UCLA Louise M. Darling Biomedical Library

NIH)INRY

http://nnlm.qov/psr

This project is funded by the National Library of Medicine,
National Institutes of Health, Department of Health and
Human Services, under Cooperative Agreement Number
UG4LM012341 with the UCLA Louise M. Darling
Biomedical Library.

NN/LIVI
/—

Pacific Southwest Region
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