Draft Storyboard: Radiation Disaster Issues in Children	March 12, 2014
These are the storyboards for the NCDMPH lesson entitled ”Radiation Disaster Issues in Children: A Case-Based Activity.” 

This lesson includes a title screen and the following topics:
[image: ]
· Title/Faculty
· Disclosures
· Objectives
· Introduction
· Radiation Disaster Scenario
· Case 1: Calvin
· Case 2: Miriam
· Case 3: Lisa
· Summary
· References & Resources
· Author & Reviewers
· Special Thanks 
· CME/CE Credit

General Lesson Navigation

If users just keep clicking “Next,” they should be able to progress through the lesson and all topics, from beginning to end. However, users will also be able to jump from one topic to another with the left-hand side navigation, in which links to the topics will be presented on the left side of the screen. 

Left Side Navigation Information
The left side navigation should be visible at all times.

· The Topic Titles (links) in the navigation will mirror the outline provided above (only the first screens of the topics listed will link from the Left Nav). 
· Each Main Topic in the navigation will be preceded by a line to mark off a new section.
· Once the learner clicks into a Topic, the subsections for the topic should be displayed. The subsections should be displayed as long as the learner remains in a specific topic.

Social Media Icons
The Title screen (first screen) of the lesson only will feature the Facebook and Twitter icons in the upper right of the content area. These Share features will not appear on any other screen in the lesson.
Persistent Buttons
Each screen of the lesson will contain the following buttons:
· [Back] Moves learners back one screen (should be inactive on first screen).
· [Next] Moves learners forward one screen (should be inactive on last screen).
· Text Size: [ + ]  [ - ]  allows learners to change the font size to enhance readability
· Print allows learners to print the current page; this button does not appear on the title screen (appears first on Disclosures).
· Resources links to the Resources topic listing all resources and their URLs; this button does not appear on the title screen (appears first on Disclosures). 



External URL Links
Links throughout the site to external website will open in a new full-size window with complete navigation.

Internal Links
Links to pages within the learning object (e.g., References or Scenario) will open in the same (parent) window as the current page.

Resources Button Link
Open the Resources page in the parent window. Learner can use the Back button to return to their place in the lesson.

Section 508 Considerations
Following are some guidelines that should be followed to ensure improved access for learners using screen readers or similar assistive devices:

· Each graphic or photo should have an ALT tag associated with it.
· Code should be included in each page that directs screen reading devices to “skip” reading the navigation to a learner using the device.

General Layout/Style
The lesson should be programmed with the same styles and graphical user interface developed and implemented for the Psychosocial Issues learning object.




Navigation Branching

This TOC is for review purposes only. The page numbers shown reference the starting point of each topic in the storyboard document.
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	Lesson Name: Radiation Disaster Issues in Children: A Case-Based Activity
	Topic Name: Lesson Home

	Storyboard: NC_RC_T00_010
	Template: [TextGraphic]

	Screen Title: Title/Faculty

	On–Screen Text:
Radiation Disaster Issues in Children: A Case-Based Activity

Kenneth Schor, DO, MPH, FAAFP, CAPT MC USN (Ret)
Thomas Fitzgerald, MPH, EMT-B
[image: ]

	Footnotes: n/a

	Graphic: 
Graphic = NC_RC_T00_010
ALT tag: alt="Photo collage of sky with radiation symbol, crowd waving American flags, and smiling young child"
Photo caption: n/a
Photo credit: n/a 

	Screen Prompt: Click Next to continue.

	Programmer Notes / Interactions & Feedback:
This screen contains text and a photo. The photo should be centered on this title screen. The links should open in the same window.

NOTE: This is the first screen of the lesson. The Facebook and Twitter icons (providing Share functionality) should appear at upper right.





	
Lesson Name: Radiation Disaster Issues in Children: A Case-Based Activity
	Topic Name: Lesson Home

	Storyboard: NC_RC_T00_020
	Template: [TextGraphic]

	Screen Title: Disclosures

	On–Screen Text:
This continuing education activity is managed and accredited by Professional Education Services Group (PESG). The information presented in this activity represents the opinion of the author(s) or faculty. Neither PESG, nor any accrediting organization endorses any commercial products displayed or mentioned in conjunction with this activity.
Commercial Support was not received for this activity.
Neither the author nor any of the reviewers involved in this educational activity have any relevant financial relationships with commercial interests to disclose. (A complete listing of the author and reviewers is available at the end of this activity)[image: logo for Professional Education Services Group, A CME Company]

CME Staff Disclosures
Professional Educational Services Group staff have no financial interest or relationships to disclose. 

	Graphic: 
Graphic = NC_RC_T00_020 reuse image from http://ncdmph.usuhs.edu/Learn/PsySoc/Images/PESGLogo-lg.png
ALT tag: alt="logo for Professional Education Services Group, A CME Company"


	Screen Prompt: Click Next to continue.

	Programmer Notes / Interactions & Feedback:
This screen contains text and an inline graphic (logo) -- This logo will likely be smaller than the standard right-size photo.
Starting with this screen: Resource and Print buttons are available on every screen in the upper right of the screen.





	

Lesson Name: Radiation Disaster Issues in Children: A Case-Based Activity
	Topic Name: Lesson Home

	Storyboard: NC_RC_T00_030
	Template: [TextOnly]

	Screen Title: Objectives

	On–Screen Text:
After completing this learning activity, which focuses on cases from an improvised nuclear device context, you should be able to

· gather subjective and objective data from the patient, family, and relevant response authorities to initially risk-stratify pediatric patients.
· describe the use of Radiation Emergency Medical Management (REMM) algorithms to evaluate a pediatric patient who may be exposed to and/or contaminated by radiation.
· provide basic safety anticipatory guidance to pediatric patients and their families.

	Footnotes:
n/a

	Screen Prompt: Click Next to continue.

	Programmer Notes / Interactions & Feedback:
This screen contains text.
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Lesson Name: Radiation Disaster Issues in Children: A Case-Based Activity
	Topic Name: Introduction

	Storyboard: NC_RC_T01_010
	Template: [TextGraphic]

	Screen Title: A Scenario-Based Learning Exercise

	On–Screen Text:

[image: ]

In this learning activity, we present three cases based on one overall scenario (a nuclear detonation). In each case, you will decide the best course of action for the pediatric patient at various stages of treatment. Two primary resources have been identified to guide you in your responses:
· Radiation Disaster Issues in Children: An Approach to the Patient
· Radiation Emergency Medical Management (REMM)
Each of these resources is readily available online, some in mobile-accessible or desktop formats. Read on to learn more about each resource and become familiar with how to access them.

	Graphic = NC_RC_T01_010
ALT tag: alt="Photo collage of clouds with nuclear sign, crowd waving American flags, and Red Cross sign on truck”
Photo caption: n/a   Photo credit: n/a 

	Screen Prompt: Click Next to continue.

	Programmer Notes / Interactions & Feedback:
This screen contains text and a graphic centered over the text.





	
Lesson Name: Radiation Disaster Issues in Children: A Case-Based Activity
	Topic Name: Introduction

	Storyboard: NC_RC_T01_020
	Template: [TextGraphic]

	Screen Title: Primer — Radiation Disaster Issues in Children: An Approach to the Patient

	On–Screen Text:

The scenario cases are meant to complement the online resource Radiation Disaster Issues in Children: An Approach to the Patient (hereinafter, the Primer). Your approach and responses to each case will be based largely on information found in the Primer.

The Primer discusses the unique needs of pediatric patients during and after radiation exposure. It is targeted to health care providers who may be responsible for the medical assessment and management of pediatric patients affected by a radiation disaster. 

[image: ]The Primer is freely accessible from the NCDMPH website in PDF and HTML formats. Access and bookmark this resource now…

Click Resources at the top of any screen in this activity to access the Primer and other supporting resources.

	Graphic = NC_RC_T01_020
Designer to create image of screen capture from Primer website page – add border treatment and possibly a “zoomed” image of the primer PDF title page over the capture

ALT tag: alt="capture of NCDMPH Knowledge Learning web page with zoomed image of Primer title page”
Photo caption: n/a   Photo credit: n/a 

	Screen Prompt: Click Next to continue.

	Programmer Notes / Interactions & Feedback:
This screen contains text and a graphic to the right of the text. 





	
Lesson Name: Radiation Disaster Issues in Children: A Case-Based Activity
	Topic Name: Introduction

	Storyboard: NC_RC_T01_030
	Template: [TextGraphic]

	Screen Title: Radiation Emergency Medical Management (REMM)

	On–Screen Text:

This activity is also meant to help the learner apply the algorithms and concepts of Radiation Emergency Medical Management, or REMM. 
REMM is a comprehensive online tool that guides healthcare providers faced with radiological and nuclear emergencies. It presents timely and useful evidenced-based information within a context that allows professionals without formal radiation medicine expertise to understand complex issues. Read more about REMM…
[image: ]REMM is freely accessible as a U.S. Department of Health and Human Services website. REMM may also be downloaded to your computer or mobile device as an app. Learners are encouraged to explore all of these resources and utilize them as they deem appropriate, consistent with their learning needs.
Access and bookmark this resource now…
Click Resources at the top of any screen in this activity to access REMM and other supporting resources.

	Graphic = NC_RC_T01_030
Designer to create image of screen capture from REMM home page – add border treatment and possibly a “zoomed” image capture of mobile app version (on IPhone) over the website capture.
ALT text = “screen capture of REMM Home Page”
Photo caption: n/a   Photo credit: n/a 

	Screen Prompt: Click Next to continue.

	Programmer Notes / Interactions & Feedback:
This screen contains text and a graphic to the right of the text. 





[Objectives moved to Home topic]
	

Lesson Name: Radiation Disaster Issues in Children: A Case-Based Activity
	Topic Name: Introduction

	Storyboard: NC_RC_T01_040
	Template: [TextOnly]

	Screen Title: Competencies

	On–Screen Text:
If you are using a competency-based approach for your professional development, or using this lesson as part of a competency-based education or training program, the following information is provided to assist you in relating this lesson to competency development.
This document supports learning related to the following competencies, with regard to managing radiation issues in pediatric disaster patients:
Core Competencies and Subcompetencies for Disaster Medicine and Public Health by Walsh, et al.[1]
Core Competency 4.0: Communicate effectively with others in a disaster or public health emergency

Subcompetency 4.1: Identify authoritative sources for information in a disaster or public health emergency.

Subcompetency 4.2:  Explain principles of crisis and emergency risk communication to meet the needs of all ages and populations in a disaster or public health emergency.

Core Competency 7.0: Demonstrate knowledge of principles and practices for the clinical management of all ages and populations affected by disasters and public health emergencies, in accordance with professional scope of practice

Subcompetency 7.1:  Discuss common physical and mental health consequences for all ages and populations affected by a disaster or public health emergency.

Subcompetency 8.4: Describe common public health interventions to protect the health of all ages and populations affected by a disaster or public health emergency.

Core Competency 11.0: Demonstrate knowledge of short- and long-term considerations for recovery of all ages, populations, and communities affected by a disaster or public health emergency.

Subcompetency 11.1: Describe clinical considerations for the recovery of all ages and populations affected by a disaster or public health emergency

	Footnotes:
1 Walsh L, Subbarao I, Gebbie K, et al. Core competencies for disaster medicine and public health. Disaster Med Public Health Prep. 2012;6(1):44-52. 

	Screen Prompt: Click Next to continue.

	Programmer Notes / Interactions & Feedback:
This screen contains text.






	


Lesson Name: Radiation Disaster Issues in Children: A Case-Based Activity
	Topic Name: Introduction

	Storyboard: NC_RC_T01_050
	Template: [TextGraphic]

	Screen Title: Test Your Knowledge

	On–Screen Text:
Few health care practitioners have experience dealing with patients affected by a radiological event; preparation is key to understanding patient management for this population. 
How prepared do you feel to manage pediatric patients after a radiological or nuclear disaster? You are invited to test your knowledge on the NCDMPH’s Ten Question Radiation Disasters Knowledge Check for Health Providers [http://ncdmph.usuhs.edu/KnowledgeLearning/Radiation/Rad-kc1.htm].
[image: ]After accessing the Knowledge Check, return to this lesson and continue. Note that the Knowledge Check is a useful resource that you may wish to access later; click Resources to access it at anytime.

	Graphic = NC_RC_T01_050
ALT = “screen capture of Knowledge Check from the NCDMPH website”
Photo caption: n/a   Photo credit: n/a 

	Screen Prompt: Review the Knowledge Check and return to this screen. Click Next to continue.

	Programmer Notes / Interactions & Feedback:
Open Knowledge Check as external site in new window; learner will have to close to return to the lesson. Learner may also click Next and bypass this KC (no way to force them to complete it).
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Lesson Name: Radiation Disaster Issues in Children: A Case-Based Activity
	Topic Name: Radiation Disaster Scenario

	Storyboard: NC_RC_T02_010
	Template: [TextGraphic]

	Screen Title: Detonation of an IND

	On–Screen Text:
[image: ]

It is evening on the 4th of July, and a 10 kiloton Improvised Nuclear Device (IND)[NC_RC_T04_035#ind] is detonated in the central public area of a medium-sized American city. Because of an influx of people into the city for the holiday, the normal population of 600,000 has increased to nearly 1,000,000. The blast destroyed several city blocks and caused severe structural damage in a wide radius, consistent with the effects of a 10kT detonation [http://www.remm.nlm.gov/plume.htm]. Iodine-131, a gamma-emitting radioactive isotope of iodine, is one of the isotopes[NC_RC_T04_035#isotope] produced by the detonation.
Prevailing winds are to the northeast, so the fallout cloud[NC_RC_T04_035#cloud] heads in that direction.  No rain is predicted. The forecast calls for temperatures in the 90s with clear skies and a light breeze.
NOTE:  Although adults and accompanying parents have been exposed and would need to be evaluated, this learning object focuses solely on the children. 

	Graphic = NC_RC_T02_010
ALT tag: alt="photo collage of crowd waving American flags, cloudy sky with radiation symbol, and destroyed city building"
Photo caption: n/a   Photo credit: n/a 

	Screen Prompt: Click Next to continue.

	Programmer Notes / Interactions & Feedback: This screen contains text and a photo, centered over the text.
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Lesson Name: Radiation Disaster Issues in Children: A Case-Based Activity
	Topic Name: Radiation Disaster Scenario

	Storyboard: NC_RC_T02_020
	Template: [TextExpand + Graphic]

	Screen Title: Case 1: Calvin

	On–Screen Text:
[bookmark: _Toc384117095]Calvin’s Story
Calvin is a 2-year-old boy who is constantly putting his fingers in his mouth and nose. When the IND detonated, Calvin was with his parents 3 miles northeast and downwind from the detonation site, in the dangerous fallout zone [NC_RC_T04_035#zone]. They were stuck on the highway due to a multi-vehicle accident. 

At detonation, Calvin was playing outside of the car with his mother while waiting for the road to be cleared. His parents had kept the car windows down to allow ventilation due to the summer heat. After hearing initial radio advice about the dangers of fallout [NC_RC_T04_035#fallout], Calvin’s parents went to a local fire station, where the family was washed down and given new clothes. 

[bookmark: _Toc384117096][image: ]Evaluate
The next few screens pose knowledge check questions related to this case. Review each question and form an answer, consulting any of the relevant available resources [NC_RC_T04_020]. Click each question to reveal the correct response and receive important feedback. 

[+ True or False? Removing clothing and showering removes 90% to 95% of radiation.]
This statement is true: Removing a person’s clothing and having them shower will remove 90% to 95% of radiation.
The US Department of Health and Human Services (HHS) and the Agency for Healthcare Research and Quality (AHRQ) have produced a 27-minute video on the decontamination of children [http://www.remm.nlm.gov/deconvideo.htm] as a part of the Public Health Emergency Preparedness Program. Although the program has been discontinued in a realignment of federal efforts, the video may still be accessed through REMM. The video focuses on chemical decontamination, but radiation decontamination is similar, and the video contains important information about the special attention that must be given to children during decontamination. More information can be found on the About this Video [http://www.remm.nlm.gov/about_decon_video.htm] page.
After the initial external decontamination is completed, firefighters direct the family to a local school serving as a makeshift Mass Care Center to shelter-in-place. Calvin starts to wheeze significantly and has very labored breathing; he has a well-known history of asthma.  Shelter personnel rapidly triage Calvin to a primary care provider at the center.  
[+ What is the clinical priority at this time — the radiation exposure or the asthma?]
The key clinical priority at this time is to treat the acute medical problem, Calvin’s asthma. More information on providing life-saving care to radiation patients can be found in the NCDMPH Primer Section 5.1: External Contamination.[http://ncdmph.usuhs.edu/KnowledgeLearning/Radiation/Rad-Contamination.htm]

	Graphic = NC_RC_T02_020
ALT tag: alt=" photo of 2-year-old boy sitting on grass, hand in mouth"
Photo caption: n/a
Photo credit: n/a

	Screen Prompt: Click each question to reveal the answer and feedback. Click Next to continue.

	Programmer Notes / Interactions & Feedback:
This screen contains text and a photo, right-aligned with the text. 
Setup Text Expands to show answers (text below each question) when learner clicks the [+ Knowledge Check]  question. Questions and answer text to be indented to set it off from the regular “narrative” text. 
Reminder: All photos should be padded by 5px all around. 





	



Lesson Name: Radiation Disaster Issues in Children: A Case-Based Activity
	Topic Name: Radiation Disaster Scenario

	Storyboard: NC_RC_T02_030
	Template: [TextExpand]

	Screen Title: Case 1: Calvin

	On–Screen Text:
[bookmark: _Toc384117097]Evaluate

After Calvin’s asthma attack is brought under control, his parents become even more concerned about the potential radiation effects of the IND on Calvin’s health. They tell the medical staff about how he constantly picks things up off the ground and puts them in his mouth. They are concerned that Calvin might have ingested some radioactive fallout.
Medical personnel decide to evaluate Calvin for internal contamination.
[+ What are the necessary steps for conducting an internal contamination survey?]
Follow these steps to conduct an internal contamination survey: 
· Scan the patient with a radiation survey meter if available.
· Take a nasal swab to assess possible internal contamination.
· Consider doing a spot urine test for isotope determination.
· Consider whether to conduct a total body radiation survey.  
Consult the REMM algorithm [http://www.remm.nlm.gov/contamonly.htm#skip] for diagnosing and managing patients with contamination. For more information on contamination from fallout, consult the REMM page on contamination [http://www.remm.nlm.gov/contamimage_top1.htm].
[+ What signs and symptoms of internal contamination should Calvin’s parents and the center staff continue to monitor him for?] 
The adults should continue to monitor Calvin for signs of nausea, vomiting, anorexia, fatigue, weakness, signs of burns, and ulcers on the skin, mouth, and lips. For guidance in estimating the level of radiation exposure, professionals may wish to consult the REMM Dose Estimator Tool [http://www.remm.nlm.gov/ars_wbd.htm]
The on-site primary care provider feels it is necessary to mitigate the potential effects of thyroid exposure to iodine-131 for Calvin that may be caused by internal contamination. She consults the REMM Table of Medical Countermeasures [http://www.remm.nlm.gov/int_contamination.htm#blockingagents].
[+ What might the primary care provider prescribe to mitigate the effects of iodine-131 caused by internal contamination?] 
The provider would consider prescribing Potassium Iodide (KI). The appropriate dose of KI should be administered every 24 hours until the radiation risk no longer exists. Information on KI, including appropriate dosages, can be found within the Food and Drug Administration’s Frequently Asked Questions on Potassium Iodide (KI).  [http://www.fda.gov/drugs/emergencypreparedness/bioterrorismanddrugpreparedness/ucm072265.htm] 

	Screen Prompt: Click each question to reveal the answer and feedback. Click Next to continue.

	Programmer Notes / Interactions & Feedback:
This screen contains text and text expands. 
Setup Text Expands to show answers (indented) when learner clicks the + Knowledge Check question. 




	



Lesson Name: Radiation Disaster Issues in Children: A Case-Based Activity
	Topic Name: Radiation Disaster Scenario

	Storyboard: NC_RC_T02_040
	Template: [TextExpand + Graphic]

	Screen Title: Case 1: Calvin

	On–Screen Text:
[bookmark: _Toc384117098]Evaluate

The medical staff continues to monitor and treat Calvin’s asthma, and monitor him for signs of internal contamination.
Fallout decays rapidly with time. After 96 hours have passed, sheltering-in-place precautions have been cancelled by authorities and Calvin’s family is leaving the center. 
[+How should the medical staff and the child’s primary care provider follow and manage this patient?] 
Follow-up should include management of Calvin’s asthma and monitoring him for signs of internal contamination.
[image: ]The parents are concerned and think Calvin should be referred to a specialist for a higher level of care. They are also wondering if they should worry about any specific symptoms that Calvin might display.
[+Should this child be referred to a specialist? When, if at all, is referral appropriate?] 
Referral may be appropriate depending upon Calvin’s response to treatment for his asthma and on the need for further assessment of internal contamination. Referral is appropriate when the patient has a significant co-morbidity with a pre-existing medical condition, such as asthma.
[+Should health care providers offer any other anticipatory guidance to Calvin’s parents?] 
Providers should advise the parents to focus on monitoring Calvin for the following symptoms: lack of appetite, vomiting, fever, fatigue, skin changes, or diarrhea.  

	Graphic = NC_RC_T02_040
ALT tag: alt="doctor talking to mother outside a school"
Photo caption: n/a
Photo credit: n/a

	Screen Prompt: Click each question to reveal the answer and feedback. Click Next to continue.

	Programmer Notes / Interactions & Feedback:
This screen contains text and a photo, right-aligned with the text. 
Setup Text Expands to show answers (indented text) when learner clicks the + Knowledge Check question. 
Reminder: All photos should be padded by 5px all around. 
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Lesson Name: Radiation Disaster Issues in Children: A Case-Based Activity
	Topic Name: Radiation Disaster Scenario

	Storyboard: NC_RC_T02_050
	Template: [TextExpand + Graphic]

	Screen Title: Case 2: Miriam

	On–Screen Text:
[bookmark: _Toc384117100]Miriam’s Story
Five-year-old Miriam was sitting on the floor of a boat on a local river when the IND was detonated; her family’s boat was one mile upwind of the detonation site. Miriam suffered no burns or lacerations, but had temporary flash blindness that quickly resolved. Because they were on the river and away from other structures, no one in the boat was injured by broken glass or other blast debris.

The parents returned to their marina, which was 8 miles away and further upwind from the blast. When Miriam started to vomit 3 hours after the IND detonation, her parents took her to a nearby Emergency Department (ED). At this point, 4 hours had passed since the detonation. 

[image: ]The parents had heard on the radio that vomiting could be due to radiation sickness; they are very concerned and want her evaluated immediately.
[bookmark: _Toc384117101]Evaluate
The next few screens pose knowledge check questions related to this case. Review each question and form an answer, consulting any of the relevant available resources [NC_RC_T04_020]. Click the question to reveal the correct response and receive important feedback. 

[+ Is Miriam radioactive? Does she present a radiation risk to her parents and healthcare workers in the ED?] 
Miriam is not radioactive. An individual exposed only to an external source of radiation is not radioactive or contaminated and may be approached without risk, similar to a patient who has just had a chest x-ray or CT scan. For more information on exposure to radiation, consult the REMM page on whole versus partial body exposure [http://www.remm.nlm.gov/exposureimage_top1.htm].
The ED staff wants to determine the extent of Miriam’s radiation exposure so that they may further evaluate her condition. They consult the REMM Dose Estimator Tool [http://www.remm.nlm.gov/ars_wbd.htm] in their investigation.
[+ Based on the timing of events and using the REMM Dose Estimator Tool, what is the approximate amount of radiation that Miriam was exposed to?]] 
Miriam began vomiting 3 hours after exposure. Her estimated exposure is 2.7 Gray (Gy)[NC_RC_T04_035#gy], with a 95% confidence interval of 2.2-3.2 Gy.
Once the ED staff has an idea of the dose of radiation that Miriam received, they begin a targeted physical examination to look for signs that may suggest she is presenting with Acute Radiation Syndrome [NC_RC_T04_035#ars].
[+ What are some physical findings that might suggest ARS?]  
Symptoms of ARS may include fever, hypotension, tachycardia, tachypnea, erythema, edema, impaired consciousness, nervous system changes (ataxia, papilledema, motor/sensory deficits, presence/absence of reflexes), abnormal tenderness, and gastrointestinal (GI) bleeding. For more information, see the REMM page on targeted physical exams following a nuclear detonation [http://www.remm.nlm.gov/physicalexam.htm].

	Graphic = NC_RC_T02_050
ALT tag: alt="family on a boat on the river"
Photo caption: n/a
Photo credit: n/a

	Screen Prompt: Click each question to reveal the answer and feedback. Click Next to continue.

	Programmer Notes / Interactions & Feedback:
This screen contains text and a photo, right-aligned with the text. 
Setup Text Expands to show answers (indented text) when learner clicks the + Knowledge Check question. 
Reminder: All photos should be padded by 5px all around. 





	



Lesson Name: Radiation Disaster Issues in Children: A Case-Based Activity
	Topic Name: Radiation Disaster Scenario

	Storyboard: NC_RC_T02_060
	Template: [TextExpand]

	Screen Title: Case 2: Miriam

	On–Screen Text:
[bookmark: _Toc384117102]Evaluate
Miriam was exposed to radiation above 2 Gy, and the ED staff is concerned about the potential for hematopoietic syndrome [http://ncdmph.usuhs.edu/KnowledgeLearning/Radiation/Rad-Syndromes.htm], a manifestation of Acute Radiation Syndrome.  She needs serial observation of her white blood cell (lymphocyte and neutrophil) counts and body temperature to determine the urgency of treatment.
[+ When should Miriam begin cytokine therapy?]
Her therapy should begin as soon as possible: When exposure is greater than 2 Gy, treatment with neutrophil cytokine therapy should begin within first 24-72 hours following exposure. Lymphocyte decline occurs over ~4 - 6 days at this level of exposure. For more information, consult REMM regarding white cell growth factors/cytokines [http://www.remm.nlm.gov/cytokines.htm#wbc ]
[+ Should the pediatrician consider prophylactic antibiotics? If so, when?]
Prophylactic antibiotics should be considered when the absolute neutrophil count is less than 0.500 x 109 cells/L (500 cells/microL). For more information, consult REMM regarding treating ARS [http://www.remm.nlm.gov/treat_ars.htm]. A note of caution: Dosages for fluconazole, acyclovir, and ciprofloxacin on this page are given as adult dosages and must be adjusted for pediatric patients.
[+ How should Miriam’s parents talk to her about this event?]
Parents of children who have experienced a stressful event such as a radiation disaster should make use of supportive parent-child communications. For more information on this topic, consult the  NCDMPH’s Psychosocial Impacts of Disasters on Children [http://ncdmph.usuhs.edu/Learn/PsySoc/NC_PI_T05_040.htm].

	Screen Prompt: Click each question to reveal the answer and feedback. Click Next to continue.

	Programmer Notes / Interactions & Feedback:
This screen contains text and text expands. 
Setup Text Expands to show answers (indented text) when learner clicks the + Knowledge Check question. 





	





Lesson Name: Radiation Disaster Issues in Children: A Case-Based Activity
	Topic Name: Radiation Disaster Scenario

	Storyboard: NC_RC_T02_070
	Template: [TextExpand + Graphic]

	Screen Title: Case 2: Miriam

	On–Screen Text:
[bookmark: _Toc384117103]Evaluate
Five years after the IND explosion, Miriam is 10 years old.  Although she has been healthy in the past 5 years, her parents are worried about possible long-term effects of her exposure to radiation. They’ve asked their primary care provider to watch her health closely.
The pediatrician has been monitoring Miriam for any signs that the radiation might have long-term effects. The pediatrician’s concerns include thyroid cancer, neurodevelopment, and neuroendocrine and growth issues.
[image: ][+ What steps might Miriam’s pediatrician take to monitor her for each of these conditions?] 
Monitoring for long-term effects of  radiation exposure may include:
· Neuroendocrine status and growth failure: Monitoring height and weight, signs of delayed menarche, and hypothyroidism. 
· Cognitive impairment and neurodevelopment: Following performance in school and cognitive changes at home. 
· Thyroid cancer: Monitoring the thyroid for evidence of a tumor.
A comprehensive resource for follow-up after radiological events is the Children’s Oncology Group’s Long-Term Follow-Up Guidelines [http://www.survivorshipguidelines.org/pdf/LTFUGuidelines.pdf]; pages 47 to 117 specifically refer to radiation.
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[bookmark: _Toc384117105]Lisa’s Story
Lisa is a 7-year-old girl who was celebrating the 4th of July with her family at a park when the IND detonated; her location was 20 miles away and 15 miles south of the fallout zone. Lisa’s parents heard that radiation affects children’s thyroid glands; they take Lisa to see their family nurse practitioner (FNP) the next morning. Lisa’s appointment is 12 hours after detonation. Her parents demand potassium iodide (KI) because they could not find anywhere to buy it themselves.  
[bookmark: _Toc384117106]Evaluate
[image: ]The next few screens pose knowledge check questions related to this case. Review each question and form an answer, consulting any of the relevant available resources [NC_RC_T04_020]. Click the question to reveal the correct response and receive important feedback. 

[+ Is KI indicated in this case? Why or why not?]] 
Administration of KI is probably not indicated for Lisa. She was at very low risk for any exposure or contamination from the blast: She was significantly far from the blast, so there was little risk of exposure, and she was well below the fallout zone, minimizing risk of contamination from fallout. The FNP should follow the guidelines of REMM’s No Contamination or Exposure Algorithm [http://www.remm.nlm.gov/nocontamexp.htm#skip].
Lisa’s parents begin to alter their story, claiming they were actually much closer to the detonation than they originally thought and they were just confused by the chaos of everything. 
[+ Does this changing story affect the indications for KI?] 
Again, KI administration is still not indicated for Lisa. If exposed to Iodine-131, patients need to receive KI within 12 hours of exposure (ideally less than 4 hours after exposure) for KI to effectively block uptake of the isotope.
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Lisa’s parents become even more worried and upset after hearing that KI must be administered within 12 hours of exposure, since they are beyond the timeframe. The FNP uses the CDC’s fact sheet regarding KI [http://www.bt.cdc.gov/radiation/ki.asp] in an attempt to reassure the parents.
[+ Is there any harm if Lisa takes KI in this setting?]
KI administration would probably not harm Lisa. The side effects are mild and generally well-tolerated, but can include gastrointestinal upset, swelling of the salivary glands, “iodism,” allergic reactions (similar to anaphylactoid), and rashes. Repeated dosing is expected to increase the incidence of these side effects. For more information, consult the FDA’s Frequently Asked Questions on Potassium Iodide (KI) [http://www.fda.gov/drugs/emergencypreparedness/bioterrorismanddrugpreparedness/ucm072265.htm]
[+ What would the correct KI dose be for Lisa?]
If indicated, since Lisa is 7 years old she should receive 65mg of KI every 24 hours until risk of radiation no longer exists, according to the FDA recommended dose of KI [http://www.fda.gov/drugs/emergencypreparedness/bioterrorismanddrugpreparedness/ucm072265.htm] for her risk group. 
[+ What are other key aspects in managing this patient?]
The health care practitioner should model and encourage reassurance and psychological support. The parents and FNP can monitor Lisa for post-traumatic psychosocial reactions [http://ncdmph.usuhs.edu/Learn/PsySoc/NC_PI_T02_010.htm] and signs of hypothyroidism [http://ncdmph.usuhs.edu/KnowledgeLearning/Radiation/Rad-InternalContamination.htm#821a].
For more information on special consideration for children in radiation disasters, see the REMM resources for At-Risk and Special Needs Populations [http://www.remm.nlm.gov/specialpops.htm#video] 
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We are fortunate that health care providers have thus far not needed much experience in managing pediatric patients after a radiological disaster. However, the threat of such an event and its widespread implications cannot be ignored. 
Children are particularly vulnerable to the effects of ionizing radiation, since they are growing and developing faster than adults. Certain behaviors also make them more susceptible to negative health effects, such as the ingestion of radioactive fallout. It is therefore critically important to collect information from patients and their families to determine the potential effects of radiation exposure and to develop a patient management plan — only after any performing any immediate lifesaving measures for acute conditions. 
After completing this lesson, learners should feel more confident identifying the tools to assess pediatric patients and applying basic steps to determine exposure levels and develop an initial pediatric patient management plan. The cases presented here, along with the NCDMPH Primer and REMM, offer key resources to help practitioners manage patients and inform parents and caregivers when a radiological event occurs.
Feel free to refer back to this lesson at any time or to consult and bookmark any of the lesson resources [NC_RC_T04_020] for further guidance.

This lesson may be completed for continuing medical education credit education. Consult CME/CE accreditation [NC_RC_T07_010] for details.
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Following are resources either referenced or provided in this lesson that you may access at anytime as a source of support. You may wish to bookmark this page [LINK to bookmark script] for future reference. 
Approximate Prompt and Delayed Fallout Effects from a 10 kT Detonation
[http://www.remm.nlm.gov/plume.htm]
This image illustrates the damage that may occur with range of Ground Zero (the detonation site) and beyond after a detonation of an improvised nuclear device.
Children’s Oncology Group’s Long-Term Follow-Up Guidelines [http://www.survivorshipguidelines.org/pdf/LTFUGuidelines.pdf]
This downloadable PDF is a comprehensive resource for follow-up after radiological events; pages 47 to 117 specifically refer to radiation exposure.
Decontamination of Children Video [http://www.remm.nlm.gov/deconvideo.htm]
This 27-minute video by the US Department of Health and Human Services (HHS) and the Agency for Healthcare Research and Quality (AHRQ) as a part of the Public Health Emergency Preparedness Program contains important information about the special attention that must be given to children during decontamination. More about this video… [http://www.remm.nlm.gov/about_decon_video.htm].

Food and Drug Administration (FDA) Frequently Asked Questions on Potassium Iodide (KI)  [http://www.fda.gov/drugs/emergencypreparedness/bioterrorismanddrugpreparedness/ucm072265.htm]
The FDA provides answers to questions regarding KI and its administration to protect public health in the event that radioactive iodine is released into the environment.

NCDMPH’s Psychosocial Impacts of Disasters on Children
[http://ncdmph.usuhs.edu/Learn/PsySoc/NC_PI_T05_040.htm]
This section of the NCDMPH’s lesson on the psychosocial impacts of disasters on children explains the power of supportive parent-child communications in helping children cope with disaster-related stress.

Radiation Disaster Issues in Children: An Approach to the Patient (“Primer”) [http://ncdmph.usuhs.edu/KnowledgeLearning/2013-Learning1G.htm]
Produced by the National Center for Disaster Medicine & Public Health (NCDMPH), the Primer discusses the unique needs of pediatric patients during and after radiation exposure. It is targeted to health care providers who may be responsible for the medical assessment and management of pediatric patients affected by a radiation disaster. The Primer is freely accessible from the NCDMPH website in PDF and HTML formats.

Radiation Disasters Knowledge Check for Health Providers (Knowledge Check) [http://ncdmph.usuhs.edu/KnowledgeLearning/Radiation/Rad-kc1.htm]
[bookmark: _GoBack]Available from the NCDMPH, the Knowledge Check tests your expertise regarding the health effects of ionizing radiation, providing immediate feedback on 10 key facts.

Radiation Emergency Medical Management (REMM) [http://www.remm.nlm.gov/]
REMM is a comprehensive online tool that guides healthcare providers faced with radiological and nuclear emergencies, including professionals without formal radiation medicine expertise. REMM is freely accessible as a U.S. Department of Health and Human Services website; it may also be downloaded to your computer or IPad or as a mobile app. 
REMM Algorithm Tool for Diagnosis and Management After a Radiological or Nuclear Incident [http://www.remm.nlm.gov/contamonly.htm#skip] 
This REMM resource guides health care providers through a step-by-step tool for diagnosing and managing patients with contamination. 
REMM Dose Estimator Tool [http://www.remm.nlm.gov/ars_wbd.htm]
This tool allows practitioners to input symptoms, signs, and lab values to estimate the level of a person’s exposure to radiation.
REMM Resources for At-Risk and Special Needs Populations [http://www.remm.nlm.gov/specialpops.htm#video]
This section of REMM provides information about special consideration for children in radiation disasters, as well as other at-risk groups such as persons with disabilities, pregnant women, and nursing mothers.
REMM Table of Medical Countermeasures [http://www.remm.nlm.gov/int_contamination.htm#blockingagents]
Information on administration of agents to mitigate the effects of internal radiation contamination.
REMM Targeted Physical Examination Following a Nuclear Detonation
[http://www.remm.nlm.gov/physicalexam.htm]
Information about physical findings and traumatic injuries to look for during physical examination of patients that may indicate signs of ARS or suggest radiation exposure.
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Acute Radiation Syndrome (ARS)
Also known as radiation sickness, ARS will develop only when ALL of the following conditions are true: a person received a dose of radiation that was high and penetrating (able to reach internal organs, such as with x-rays), they received the dose over their entire body (or most of it), and they were fully exposed in a short period of time (minutes). More information about ARS can be found here. [http://www.remm.nlm.gov/ars_definition.htm]
Improvised Nuclear Device (IND) 
An IND is and illicit nuclear weapon bought, stolen, or otherwise originating from a nuclear state, or a weapon fabricated by a terrorist group from illegally obtained fissile nuclear weapons material that produces a nuclear explosion. An IND may be built from the elements of a stolen weapon or built from scratch using nuclear material (plutonium or highly enriched uranium).
More about INDs from REMM can be found here. [ http://www.remm.nlm.gov/nuclearexplosion.htm#ind]
isotope
A variant of an element (such as iodine) having the same number of protons but a different number of neutrons
fallout
Minute particles of radioactive debris that descend slowly from the atmosphere after a nuclear explosion.
fallout cloud
A billow of minute particles of radioactive debris that travels downwind; radioactive particles cool and fall to the ground, creating a large swath of deposited material (fallout). More information about fallout clouds can be found here. [http://www.remm.nlm.gov/nuclearexplosion.htm]
fallout zoneT
he area affected by falling minute radioactive particles (fallout) traveling downwind from the explosion. More information about the fallout zone can be found here. [http://www.remm.nlm.gov/zoned_approach_table.htm]
Gray (Gy)
A measurement of radiation exposure, where dose is expressed as absorbed energy per unit mass of tissue.
The above definitions are adapted or retrieved from REMM. A comprehensive list of defined terms may be accessed in the REMM Dictionary of Radiation Terms [http://www.remm.nlm.gov/dictionary.htm].
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Acute Radiation Syndrome (ARS) [<a name="ars"></a>]
Also known as radiation sickness, ARS will develop only when ALL of the following conditions are true: a person received a dose of radiation that was high and penetrating (able to reach internal organs, such as with x-rays), they received the dose over their entire body (or most of it), and they were fully exposed in a short period of time (minutes). More information about ARS can be found here. [http://www.remm.nlm.gov/ars_definition.htm]
Improvised Nuclear Device (IND) [<a name="ind"></a>]  
An IND is and illicit nuclear weapon bought, stolen, or otherwise originating from a nuclear state, or a weapon fabricated by a terrorist group from illegally obtained fissile nuclear weapons material that produces a nuclear explosion. An IND may be built from the elements of a stolen weapon or built from scratch using nuclear material (plutonium or highly enriched uranium).
More about INDs from REMM can be found here. [ http://www.remm.nlm.gov/nuclearexplosion.htm#ind]
isotope [<a name="isotope"></a>]
A variant of an element (such as iodine) having the same number of protons but a different number of neutrons
fallout [<a name="fallout"></a>]
Minute particles of radioactive debris that descend slowly from the atmosphere after a nuclear explosion.
fallout cloud [<a name="cloud"></a>]
A billow of minute particles of radioactive debris that travels downwind; radioactive particles cool and fall to the ground, creating a large swath of deposited material (fallout). More about a fallout cloud can be found here. [http://www.remm.nlm.gov/nuclearexplosion.htm]
fallout zone [<a name="zone"></a>]
The area affected by falling minute radioactive particles (fallout) traveling downwind from the explosion. More about the fallout zone can be found here.  [http://www.remm.nlm.gov/zoned_approach_table.htm]
Gray (Gy) [<a name="gray"></a>]
A measurement of radiation exposure, where dose is expressed as absorbed energy per unit mass of tissue.
The above definitions are adapted or retrieved from REMM. A comprehensive list of defined terms may be accessed in the REMM Dictionary of Radiation Terms [http://www.remm.nlm.gov/dictionary.htm].
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Special thanks to:
American Academy of Pediatrics Disaster Preparedness Advisory Council
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Click here to claim CME/CE credit [http://ncdmph.cds.pesgce.com/]. Please note that successful completion of an evaluation and post-test is required to claim credit
If you are having difficulty in obtaining your CME/CE credits, please contact the National Center for Disaster Medicine and Public Health: NCDMPH at Gmail.com.
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