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Objectives
· Provide an overview of EMSC functions statewide & nationally

· Identify & discuss procedures for treating children effected by terrorist events

· Recognize that treating children is different from treating adults

· Review chemical & nerve agents specifically related to children
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Robert Luten, MD, FAAP, FACEP
Professor of Pediatrics & Emergency Medicine

University of Florida, Jacksonville
* Background image on slide is a boy blowing bubbles
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Chemical Warfare Involving Children (CWIK) Pediatric Considerations

* A picture of a Fireman holding a burned child
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Decide on a medication
Estimation of weight 

 Recall of dose

  Calculation of dosage

   Communication of dosage (verbal orders, handwritten)

    Obtaining at the correct concentration
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Decide on a medication
Calculating the correct drug volume

 Rechecking the drug volume calculation

  Administering the dose correctly

   Administering the dose to the correct patient 

    Documenting accurately

Patient receives intended medication
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Equipment selection equally confusing:

10 different ET tube sizes

Suction catheters ET tube size specific

Various types & sizes of Laryngoscope blades

Various BVM, oral & NP airways 
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Resuscitation associated with error and time delay
* A chart showing Implementation time between an adult and a child
Slide 10

The “Cognitive Load” of Pediatric Resuscitation 
Logistical time


Automatic vs. non-automatic activities 
Critical thinking time 
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Sources of non-automatic activities, the age/size related variables particular to children:
1)   Weight estimation

2)   Equipment Selection

3)   Recall/referencing doses

4)   Calculation of doses

5)   Calculation of drug volumes

6)   Calculation of fluid volumes

7)   Calculation of ventilatory volumes
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* A picture of a Broselow Tape, then a girl lying next to a Broselow Tape.
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* A chart of fluid bolus
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Broselow Tape
Transforms non-automatic activities, the age/size related variables particular to children, into automatic activities, thereby accelerating time to treatment & reducing potential for error
* Broselow tape, then a flow chart for children and adults
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CWIK response: Pediatric Considerations

Drugs   

Disease

Stress

Time

“Normal” emergency

Common

Common

“Normal”

Adequate
CWMD

Uncommon

Uncommon

High

Adequate
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CWIK response: Pediatric Considerations
Project Goals:

    1)  Review pertinent pediatric considerations in   

          managing victims of CWMD

    2) Provide Resuscitation Aids to reduce cognitive 

         burden, especially in the area of drug dosing & 

         administration
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CWIK response: Pediatric Considerations
I. Overview/Priorities of a Mass Terrorist Incident

II. Agent Overview & Pediatric Considerations

 III.      The Antidotes: Drug Dosing & Administration

III. Use of Resuscitation Aids
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CWIK response: Pediatric Considerations
I. The child in a Mass Terrorist Incident

II. Agent Overview & Pediatric Considerations

 III.      The Antidotes: Drug Dosing & Administration

III. Use of Resuscitation Aids
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	% Kids
	500 pts.
	250 pts.
	100 pts.

	AARP

convention
	0%
	0
	0
	0

	Disney 

World
	75%
	95
	48
	18

	School
	100%
	125
	63
	20-25
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CWIK response: Pediatric Considerations
I. The child in a Mass Terrorist Incident

II. Agent Overview & Pediatric Considerations

 III.      The Antidotes: Drug Dosing & Administration

III. Use of Resuscitation Aids
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	Agent
	Name
	Rx

	Nerve
	G & V
	Atropin, 2PAM, Benzos

	Vesicating
	Mustard

Lewisite
	Supportive

BAL

	Asphyxiant
	Hydrogen Cyanide

Cyanogen Chloride
	Cyanide Kit

	Pulmonary

Irritants
	Chlorine

Phosgene

Diphosgene
	Supportive

	Riot 

Control
	Chloracetophenone
	Supportive
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CWIK response: Pediatric Considerations
Pediatric Considerations:

       1) Larger BSA & thin skin

       2) Blood brain barrier

       3) Smaller airways

       4) Difficult vascular access

       5) Psychological Immaturity
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CWIK response: Pediatric Considerations

) Proportionally larger BSA & thinner skin

    Potential ramifications:  More susceptible to agents absorbed or affecting the integrity of the skin. Since BSA parallels basal metabolic rate & minute ventilation, the smaller the child the more susceptibility to agents inhaled through the pulmonary route.

Slide 24

* An image of a book falling
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Agents that effect the 
integrity of the skin…
* A picture of a child’s foot with blisters and a child’s burned back
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Agents inhaled through the pulmonary route…
* A picture of a x-ray of a chest
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CWIK response: Pediatric Considerations

2) Immature blood-brain barrier vs. Increased   

    CNS sensitivity


Potential ramifications:  proposed rationale for increased CNS toxicity-sensorium and muscle weakness vs. muscarinic effects
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CWIK response: Pediatric Considerations

3) Smaller Airways


Potential ramifications:  more susceptible to increased pulmonary secretions 
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CWIK response: Pediatric Considerations

4) Difficult Vascular Access

    Potential ramifications:  Use of IM medications may be of practical value as a temporizing measure in incidents involving multiple symptomatic pediatric patients presenting simultaneously*

* Auto-injectors, no practical IM 2PAM dose
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CWIK response: Pediatric Considerations
5) Psychological immaturity

    Potential ramifications:  Do not comprehend


 situations. Cannot follow group directives.


 Require continuous psychological support.


 Result: Require more resources than adult care.
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Pediatric Considerations in Managing Victims of CWMD…

more sick and sicker

more challenging

more resources
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CWIK response: Pediatric Considerations
I. The child in a Mass Terrorist Incident

II. Agent Overview & Pediatric Considerations

 III.      The Antidotes: Drug Dosing & Administration

 IV.      Use of Resuscitation Aids
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CWIK response: Pediatric Considerations

III. Antidote Dosing & Administration

        a. Pathophysiology of selected agents & 
  

             mechanism of action of antidotes

         b. Doses and routes of administration
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CWIK response: Pediatric Considerations

Pathophysiology: Nerve Agents

   Nerve Agents cause inhibition acetylcholinesterase which leads to an accumulation of acetylcholine at cholinergic synapses. The cholinergic syndrome produced is divided into three categories:                   

  CNS


Rx Atropine
  Muscarinic 

Rx 2 PAM

  Nicotinic
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CWIK response: Pediatric Considerations
III. Antidote Dosing & Administration

        a. Pathophysiology of selected agents & 

            mechanism of action of antidotes

        b. Doses & routes of administration
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CWIK response: Pediatric Considerations
Give both drugs together

Atropine Titrate against: 

   1)  airway secretions 

   2) airway resistance: to ventilation in the apneic  

       patient, or to dyspnea in the conscious patient

2 PAM Titrate against:

   muscle weakness/paralysis
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CWIK response: Pediatric Considerations

Drug Doses for Nerve Agents

   Atropine 

          0.05mg/kg IV/IM

   2 PAM 


25 mg/kg IV/IM*

   Benzodiazepines 

IV/IM

           

IV vs. IM
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2 PAM Vial

1gm Vial + 20 mL

=50mg/mL

33kg (green) = 16.5mL

1 gm Vial + 3mL

=250mg/mL

33kg (green) = 2.75mL
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CWIK response: Pediatric Considerations
I. The child in a Mass Terrorist Incident

II. Agent Overview & Pediatric Considerations

 III.      The Antidotes: Drug Dosing & Administration

III. Use of Resuscitation Aids
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HOW TO USE THE BROSELOW-

LUTEN COLOR CODED

 RESUSCITATION AIDS
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RAINBOW TAPE

DRUGS & EQUIPMENT

YELLOW
* A picture of a rainbow tape with a stick figure laying on top of the rainbow tape
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DRUGS

MEDS

YELLOW 

MEDS

EQUIPMENT

YELLOW ZONE

* A picture of a Broselow Bag 
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ZONES
* A chart showing the zones color coded
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* An image of a CWIK Card
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* Chemical warfare dosing key
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* Continuation of Chemical warfare dosing key
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* Pediatric antidotes for chemical warfare drug volumes in mLs
Slide 48

* Pediatric antidotes for chemical warfare drug volumes in mLs
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* Pediatric antidotes for chemical warfare drug volumes in mLs
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Case 1:  Two infants, both floppy & frothing with large amounts of secretions, are brought in from an office day-care center along with their parents.  They measure out at RED and PURPLE respectively.  What is the dose of IV Atropine for these patients?
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* Atropine Sulfate chart
Slide 52

* Pediatric antidotes for chemical warfare drug volumes in mLs
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Case 2:  Four infants are brought in.  IM Atropine and 2 PAM is ordered for all.  There are two RED patients & two YELLOW patients.  What volumes of medication need to be administered?  
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Atropine formulation = 0.5mg/mL

2 PAM prepared as 300mg/mL
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* Pediatric antidotes for chemical warfare drug volumes in mLs
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CWMD: Pediatric Considerations

Project Goals:

1)  Increase awareness of pediatric considerations in    

     managing victims of CWMD



more sick and sicker



more challenging



more resources

2)  Provide Resuscitation Aids
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CWIK response.org
*CWIK WebPage
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CWIK response.org
1) Provide Syllabus

2) Summarize web site resources
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