Nerve Agent Antidotes Issued to Florida EMS Providers
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(Title) Nerve Agent Antidotes Issued to Florida EMS Providers

Florida Dept. of Health

Ft. Myers Region
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Antidote Uses

For use in cases involving nerve agent poisoning or…

Organophosphate poisoning (insecticide)
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Nerve Agent Mechanism of Action

· When a victim is poisoned by a nerve agent, 

· The action of the enzyme acetylcholinesterase (AChE) is blocked. 

· The AChE discontinues the breakdown of Acetylcholine (ACh) 

· ACh is a neurotransmitter that sends messages between nerve endings to either smooth muscle tissue, glands, or skeletal muscles

· ACh builds up on the nerve endings and in the gaps between nerves

· This build up causes excessive stimulation of target organs
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Signs and Symptoms

Mild (1xMark I Kit)
Eyes Small pupils (miosis) 

Dim vision 

Headache 

Nose Runny nose (rhinnorhea) 

Mouth Salivation 

Lungs Tightness in the chest 

Time of onset: seconds to minutes after exposure 
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Signs and Symptoms

Severe (2-3xMark I Kit)
All of the Mild, plus 

Severe breathing difficulty or cessation of respiration 

Generalized muscular twitching, weakness, or paralysis 

Convulsions 

Loss of consciousness 

Loss of bladder, bowel control 

Time of onset: seconds to minutes after exposure 
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Signs and Symptoms

Mnemonic for Nerve Agent Exposure (SLUDGE)

Salivation
Lacrimation
Urination
Defecation
Gastrointestinal pain & gas
Emesis
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Types of Antidotes

Atropen (Meridian)

AtroPen® 2 mg, 1 mg, 0.5 mg 
Auto-Injectors
(atropine injection)
NDC 11704-106-01 (2mg)
NDC 11704-105-01 (1mg)
NDC 11704-104-01 (0.5mg) 

DELIVERS: Available in three dosage strengths, 0.5mg, 1mg and, 2 mg atropine sulfate equivalent in 0.7 mL 

INDICATIONS: Antidote for organophosphorous (nerve agent/ insecticide) poisoning 

SHELF LIFE: 3 years from the date of formulation 

STORAGE REQUIREMENTS: Controlled room temperature 77°F (25°C) [see USP Controlled Room Temperature] 

NEEDLE GAUGE: 22 gauge 

NEEDLE LENGTH: 0.8" (2.2 cm) 

LENGTH OF UNIT: 3.9" (10 cm) 

DIAMETER OF UNIT: 0.6" (1.4 cm) 

PACKAGING FOR SHIPPING: 12 units per 6 3/4" x 6 1/2" x 4 1/2" box, weighing 1 pound 

PACKAGED: 12 auto-injectors/box 

PRESCRIPTION REQUIRED: Yes 

DEA REGISTRATION CERTIFICATE: Not required 

END USER CERTIFICATE: Required 
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Types of Antidotes Issued

· Mark I 
Nerve Agent Antidote Kit
(atropine injection and pralidoxime chloride injection)
Known by the U. S. Armed Services as NAAK 
National Stock Number: 6505-01-174-9919 

· CONSISTS OF: AtroPen® (2 mg atropine sulfate equivalent in 0.7 mL) and Pralidoxime Chloride 600 mg Auto-Injector (600 mg pralidoxime chloride in 2 mL) linked by a plastic holder and housed in a foam pouch 

· INDICATIONS: Antidote for organophosphorous (nerve agent/insecticide) poisoning. Use AtroPen® first followed by Pralidoxime Chloride 600 mg Auto-Injector 

· SHELF LIFE: 5 years from the date of formulation 

· STORAGE REQUIREMENTS: Controlled room temperature 77°F (25°C) [see USP Controlled Room Temperature] Keep from freezing 

· PACKAGING FOR SHIPPING: 30 units per 9 3/16" x 6 1/4" x 5 7/8" box, weighing 5 pounds, 8 interior boxes (240 units) per 19 1/16" x 13 1/4" x 13" shipper box, weighing 40 pounds 

· PACKAGED: 30 auto-injector kits/box 

· PRESCRIPTION REQUIRED: Yes 

· DEA REGISTRATION CERTIFICATE: Not required 

· END USER CERTIFICATE: Required 
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Use of Antidote

Self-Aid

Buddy-Aid
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Self Aid

· The nerve agent antidotes need to be injected into a large muscle. In most individuals, the thigh muscle is used. If a person is very thin, however, the injection should be given in the buttocks.

· Note-  If you are exhibiting signs and symptoms of Severe Nerve Agent Poisoning, you will probably be unable to conduct self-aid technique.
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Self Aid

Thigh
If you are right-handed, select a site on your right thigh. If you are left-handed, select a site on your left thigh. The injection site should be in the outer part of the thigh. It is important that the injections be given into a large muscle area. The site should be at least one hand's width below the hip joint and at least one hand's width above the knee. Choose a site that is away from buttons, zippers, and objects being carried in your pockets.
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Self Aid

Buttocks
If you are right-handed, select a site on the upper, outer quadrant of your right buttocks. If you are left-handed, select a site on the upper, outer quadrant of your left buttocks. The upper, outer part of the buttocks is used to avoid hitting a major nerve or artery. Hitting the nerve could result in paralyzing the leg. The site should be free of objects in your pocket which could be hit by the needle.
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Self Aid



Diagram of the thigh and buttocks indicating the self aid techniques 


outlined in slides eleven and twelve.
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Self Aid

· ADMINISTER ONE NERVE AGENT ANTIDOTE KIT 

Administer a Mark I nerve agent antidote kit (NAAK) only after you mask and only if you are having signs and symptoms of nerve agent poisoning. You should have three Mark I kits with your PPE. In freezing temperatures, carry the kits where they will be protected from the cold. The Mark I kit has two automatic injectors (autoinjectors). The large autoinjector contains pralidoxime chloride (2-PAM chloride). The smaller autoinjector contains atropine. Procedures for administering the antidotes follow. 
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Administering the Antidote

Remove one Mark I kit from  the  location specified by local SOP.

Hold the kit with your nondominant hand by the plastic clip with the larger (2-PAM chloride) autoinjector on top. Hold the set at eye level in front of you so that you can see the autoinjectors.

Grasp the body of the smaller (atropine) autoinjector with the thumb and first two fingers.of your dominant hand. Do not cover the green (needle) end of the autoinjector with your fingers or hand. Touching the green end may cause the autoinjector to function when you remove it from the clip.

Pull the autoinjector out of the clip with a smooth motion (upon removal the injector is automatically armed.) If the autoinjector accidentally functions, obtain another Mark I kit. Nerve agent antidote must be administered into a large muscle in order to be effective quickly. Administering antidote into a finger or hand is not adequate.

Hold the autoinjector with your thumb and two fingers (pencil writing position).
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Administering the Antidote



Diagram depicting information provided in slide fifteen.
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Administering the Antidote

· The autoinjector should be held at a 90° angle to your body. Place the green (needle) end of the autoinjector against the thigh (or buttocks) muscle. Make sure that the needle will not hit anything in your pocket when it functions. If your jacket is covering the injection site, lift the bottom of the jacket before giving yourself the injection.

· Press the green end of the autoinjector against the injection site using firm, even pressure until it functions (needle is activated). The needle will penetrate through your clothing and into the muscle. The antidote will be injected automatically. Do not use a jabbing motion to activate the needle. A jabbing motion is not necessary and may cause the autoinjector to function improperly.
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Administering the Antidote



Diagram depicting the information provided in slide seventeen.
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Administering the Antidote

· Hold the autoinjector in place for at least ten seconds after the needle has functioned. The seconds can be estimated by counting "one thousand and one, one thousand and two, one thousand and three, one thousand and four, one thousand and five, one thousand and six, one thousand seven, one thousand and eight, one thousand and nine, one thousand and ten." This time is needed to ensure that all of the antidote has been injected.

· Carefully remove the atropine autoinjector by pulling it straight out.

· Place the used autoinjector between two fingers of the hand holding the remaining autoinjector and clip. The green (needle) end should point away from your hand.
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Administering the Antidote

· Administer 2-PAM Chloride
· Grasp the body of the 2-PAM chloride autoinjector (the large autoinjector remaining in the clip) with the thumb and two fingers of your right hand. Do not cover the black (needle) end of the autoinjector with your fingers or hand.

· Pull the autoinjector out of the clip with a smooth motion. If you accidentally activate the needle while removing the autoinjector, obtain another Mark I kit and administer the new 2-PAM chloride autoinjector
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Administering the Antidote

Diagram depicting the information provided in slide twenty.  Note!  The used Atropine injector is between the pinky and ring finger of the non-dominant hand.
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Administering the Antidote

· Place the black (needle) end of the autoinjector against your thigh (or buttocks) muscle. 

·  Using firm, even pressure, press the black end of the autoinjector against the injection site until the needle functions. Use the same procedure as used with the atropine autoinjector. 

·  Hold the autoinjector in place for at least ten seconds, then carefully remove the 2-PAM chloride autoinjector by pulling it straight out. 
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Administering the Antidote

· Secure Used Autoinjectors

Drop the plastic clip. Do not drop the autoinjectors.

Lift a pocket flap on your protective jacket or location designated by local SOP and push the needle of the used 2-PAM chloride autoinjector through the flap. (The flap is penetrated from the back so that the needle will be away from your body.)

Bend the needle down to form a hook.
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Administering the Antidote

Diagram depicting the following information:
· The expended autoinjectors are secured to your clothing in case you require medical help. Attaching both used autoinjectors to your outer clothing will inform medical personnel that nerve agent antidote has been administered and the amount that has been administered.

NOTE!  PPE Issued to EMS Personnel may not have exterior pockets.  Local SOP will have to establish where to secure used injectors so they are visible by medical personnel at the hospital.
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Notes!

· If you can walk and are not confused (you know who you are and where you are), you will probably not need additional antidote.
· WARNING

· If your heart is beating very fast and your mouth is very dry about five to ten minutes after administering the antidotes, you have already given yourself enough antidote.
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Buddy Aid

· A victim showing signs of severe nerve agent poisoning will not be able to help himself. Unless he receives help, he will probably die. However, you should put on your own protective mask and perform needed self-aid procedures before giving buddy-aid. You cannot help the casualty if you are also overcome by the nerve agent.

· Buddy-aid will be required when a Victim is totally and immediately incapacitated prior to being able to apply self-aid. All three sets of nerve agent antidote and the Convulsion Antidote for Nerve Agent  (CANA), Also known as Diazepam,  need to be given by a buddy.

· Buddy-aid may also be required for a Victim who attempts to counter the nerve agent by self-aid but becomes incapacitated after administering one set of the antidote. Before initiating buddy-aid, a buddy should determine if one set of injectors has already been used so that no more than three sets of the antidote are administered.
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Buddy Aid

· IDENTIFY SIGNS OF SEVERE NERVE AGENT POISONING
A casualty may or may not have signs and symptoms of mild nerve agent poisoning prior to the appearance of the signs of severe nerve agent poisoning. Signs of severe nerve agent poisoning include:

Strange and confused behavior. 

Gurgling sounds while breathing. 

Severely pinpointed pupils. 

Red eyes with tears present. 

Vomiting. 

Severe muscular twitching. 

Loss of bladder and bowel control. 

Convulsions. 

Unconsciousness. 
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Buddy Aid

· MASK THE CASUALTY
The casualty may have been unable to put on his protective mask before he was overcome by the nerve agent. If so, check his mask to make sure that it is on properly. If the casualty has not masked himself, then you must mask him using the following procedures.

Approach the casualty. If the casualty is moving or flailing about on the ground, approach him from the area of his head and left shoulder. This will help to protect you from accidental injury.

If the casualty is not lying on his back, you must roll the casualty onto his back with his face up. Do this by squatting next to the casualty, grasping the casualty's clothing at the far shoulder and hip, and rolling him toward you in a gentle, even manner.
· WARNING

Do not kneel when administering aid to a chemical agent casualty. If you press your knee against the contaminated ground, you may force the chemical agent into or through your protective clothing. Kneeling on a contaminated area will greatly reduce the protection time afforded by your protective clothing.  Place yourself near the casualty's head, face his feet, and squat behind his left shoulder.
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ADMINISTER NERVE AGENT ANTIDOTE KITS 

· After the casualty is masked, position the casualty on his/her right side (similar to the swimmer position) with the head slanted down so that the casualty will not roll back over. If vomiting occurs, the matter will be caught in the mask. Determine if the Victim has self-administered any antidote. Begin administering injections of atropine and 2-PAM chloride. The casualty may be administered a total of three Mark I antidote kits without medical attention.

· Select Injection Site
· If the casualty's thigh muscle is large enough, give the injections in his thigh. If the casualty is very thin, give the injection in the large muscle of his buttocks.

· Thigh. If the injections are to be given in the casualty's thigh, position yourself near the casualty's thigh. The injection site should be on the outer part of the casualty's upper thigh. The injection site should be at least one hand's width below the hip joint and at least one-hand's width above the knee.
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ADMINISTER NERVE AGENT ANTIDOTE KITS 



Diagram depicting the information provided in slide twenty-nine.
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ADMINISTER NERVE AGENT ANTIDOTE KITS 

· Buttocks. If the injection is to be given in the casualty's buttocks, roll the casualty onto his side and position yourself at his hip. The injection site should be in the upper, outer quadrant of the casualty's upper buttocks when casualty is on his side. The upper, outer quadrant is used to avoid hitting the major nerve in the buttocks. If the casualty's jacket is covering the injection site, lift the bottom of the jacket.
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ADMINISTER NERVE AGENT ANTIDOTE KITS 



Diagram depicting the information provided in slide thirty-one.
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ADMINISTER NERVE AGENT ANTIDOTE KITS 

· Administering Atropine
· Remove one Mark I nerve agent antidote kit from the location directed by local SOP (NOTE: If the temperature is near or below freezing, the casualty may be carrying the autoinjectors in another location.)

· CAUTION: Use the casualty's Mark I kits rather than your own. You will need your kits if you begin to have signs and symptoms of nerve agent poisoning. Hold the kit by the clip in your non-dominant hand so that it is in front of your body and at eye level. The larger 2-PAM chloride autoinjector should be on top.

· Use your free hand to ensure that the injection site is free from buttons or other obstructions that could be hit by the needle. If the mask carrier or any other equipment is covering the injection site, move the equipment away from the site.
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ADMINISTER NERVE AGENT ANTIDOTE KITS 



Diagram depicting the information provided in slide thirty-three.
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ADMINISTER NERVE AGENT ANTIDOTE KITS 

Grasp the smaller (atropine) autoinjector with the thumb and two fingers of your dominant hand.

Pull the atropine autoinjector out of the clip with a smooth motion. Do not cover or hold the green (needle) end of the autoinjector. If you do, the needle may function.

Hold the autoinjector with the thumb and two fingers of your dominant hand and place the green (needle) end of the autoinjector against and at a 90° angle to the injection site.

Apply firm even pressure to the autoinjector until the needle functions, penetrates the casualty's clothing, and injects the medication into the casualty's muscle. Do not use a jabbing motion to inject the antidote into the muscle.

Hold the autoinjector in place for at least ten seconds; then pull the autoinjector out of the casualty's body.

Place the used atropine autoinjector between two fingers of the hand holding the clip. Point the needle away from your hand. Make sure that the needle does not puncture or tear your protective gloves.
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ADMINISTER NERVE AGENT ANTIDOTE KITS 

Administer 2-PAM Chloride
· Grasp the remaining 2-PAM chloride autoinjector with the thumb and two fingers of your free hand.

· Pull the autoinjector out of the clip in a smooth motion. Do not touch or cover the black (needle) end of the autoinjector.

· Hold the autoinjector with the thumb and two fingers of your dominant hand and place the black end of the autoinjector against the casualty's thigh (or buttocks) at a 90° angle.
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ADMINISTER NERVE AGENT ANTIDOTE KITS 

Diagram depicting the information provided in slide thirty-six.  Note the position of the used atropine-  Between the pinky and ring finger of the non-dominant hand.
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ADMINISTER NERVE AGENT ANTIDOTE KITS 

Apply firm, even pressure until the needle functions. Do not use a jabbing motion.

Hold the autoinjector in place for at least ten seconds; then pull out the autoinjector.

Drop the empty plastic clip without dropping the autoinjectors.

Lay the used injectors on the casualty's side.
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ADMINISTER NERVE AGENT ANTIDOTE KITS 

Administer Additional Antidote
CAUTION: If the casualty has already administered one kit to himself, only administer two additional kits. The casualty should not receive more than three sets of injections without being seen by medical personnel.
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ADMINISTER NERVE AGENT ANTIDOTE KITS 

Administer the second and third Mark I kits using the same procedures as for the first kit. After the administering of the third kit of autoinjectors, a CANA injection should be given.

The autoinjectors are administered one kit after the other until all three kits have been administered. There is no waiting period between kits.

If the casualty does not have three Mark I kits, search the immediate area for used and unused autoinjectors. The casualty may have already given himself injections or have been trying to give himself an injection and dropped the autoinjectors. Be sure to check the casualty's pocket flap for the presence of used autoinjectors.Apply firm, even pressure until the needle functions. Do not use a jabbing motion.

Hold the autoinjector in place for at least ten seconds; then pull out the autoinjector.

Drop the empty plastic clip without dropping the autoinjectors.

Lay the used injectors on the casualty's side.
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ADMINISTER NERVE AGENT ANTIDOTE KITS 

Secure Used Autoinjectors
Attach all used autoinjectors (one at a time) to the casualty's outer clothing, or a location designated in your local SOP. Push the needle of the autoinjector through the pocket flap and bend the needle to form a hook. Repeat the procedure with all remaining autoinjectors. Be careful not to puncture your gloves with the needles. (The used autoinjectors will tell medical personnel how much medication the Victim has received. This information will help them determine what additional care is needed.)
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ADMINISTER NERVE AGENT ANTIDOTE KITS 



Diagram depicting the information provided in slide forty-one.
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ADMINISTER NERVE AGENT ANTIDOTE KITS 

Once antidote has been administered, send victim to decon station and evacuate for definitive health care.
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Pediatric and Elderly Antidote

Atropen®

The Atropen Auto-injector is indicated for the treatment of poisoning by susceptible organophosphorous nerve agents having cholinesterase activity as well as organophosphorous or carbamate insecticides.  The Atropen Auto-injector should be used by persons who have been adequately trained in the recognition and treatment of nerve agent or insecticide intoxification.  Pralidoxime Chloride may serve as an important adjunct to atropine therapy.
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Pediatric and Elderly Antidote

· Note-  Immediate evacuation from the contaminated environment is essential.

· Decontamination of the poisoned individual should occur as soon as possible

· Evacuation of individual for further medical attention should follow immediately after decon.
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Pediatric and Elderly Antidote

· Recommended Dosage
· It is recommended that (3) Three Atropen auto-injectors be available for each person at risk for nerve agent or organophosphate insecticide poisoning

· (1) one for mild symptoms

· (2) two more for severe symptoms

· No more than  3 Atropen auto-injectors should be given, unless the patient is under the supervision of trained medical provider
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Pediatric and Elderly Antidote

· Recommended Dosage
Different dose strengths are available depending on the patients age and weight.

Adults and Children over 90 lbs.- (Generally over 10 years of Age

Atropen 2 mg (Green)

Children weighing 40-90 lbs.- Generally between 4-10 Years of Age

Atropen 1 mg (Dark Red)

Children weighing 15-40 lbs.- Generally 6 months to 4 years of age

Atropen 0.5 mg (Blue)

NOTE!  Children weighing <15 lbs. should ordinarily not be treated with Atropen auto-injectors.  Atropine doses for these children should be individualized at doses of 0.05 mg/kg
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Treatment of Mild Symptoms

· One Atropen is recommended if two or more MILD symptoms of nerve agent or insecticide exposure appear in situations where exposure is known or suspected

· Two additional Atropen injections given in rapid succession are recommended 10 minutes after receiving the initial injection if the victim develops any of the severe symptoms listed below
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Treatment of Mild Symptoms

Mild Symptoms

Blurred Vision (Miosis)

Excessive unexplained teary eyes

Excessive unexplained runny nose

Increased salivation (Sudden drooling)

Chest tightness or difficulty breathing

Tremors throughout the body or muscular twitching 

Nausea and/or vomiting 

Unexplained wheezing or coughing

Acute onset of stomach cramps

Tachycardia or bradycardia
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Treatment of Severe Symptoms

· If a victim is encountered who is either unconscious or has any of the SEVERE Symptoms listed on the next slide, Immediately administer three (3) AtroPen injections into the victims mid-lateral thigh in rapid succession using the appropriate weight based AtroPen dose.
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Treatment of Severe Symptoms

· Severe Symptoms-

Strange or confused behavior

Severe difficulty breathing or severe secretions from the lungs and airways 

Gurgling sounds made when breathing

Severe muscular twitching and general weakness 

Involuntary urination and defecation

Convulsions

Unconsciousness
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Emergency Care

· Emergency Care of the Severely poisoned individuals should include-

· Removal of the oral and bronchial secretions

· Maintenance of a patent airway

· Supplemental oxygen 

· Artificial ventilation (If Necessary)

· NOTE!  Atropine should not be used until cyanosis has been overcome since atropine may produce ventricular fibrillation and possible seizures in the presence of hypoxia
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Atropen Storage Considerations

· Store at 25 Celsius or 77 Fahrenheit

· Excursions allowable from 15-30 Celsius or 59-86 Fahrenheit 

· Keep From Freezing

· Protect From Light
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