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PROTOCOL – MARK I KIT

PURPOSE:
To provide FFL medical crew members with guidelines on the appropriate use of MARK I kits.  The MARK I kit is intended to be used only in cases of possible exposure to nerve agents or other organophosphates (such as insecticides).  The kit may be administered to both symptomatic exposed flight crew and patients. Before transport, all patients must be decontaminated.
BACKGROUND:  The MARK I kit contains antidotes to be used in instances of exposure to a nerve or organophosphate agent. The MARK I kit consists of two autoinjectors, an Atropine 2 mg autoinjector and a Pralidoxime 600mg autoinjector.
Atropine acts as a competitive inhibitor of acetylcholine at muscarinic receptors.  Atropine reduces the secretions and chest tightness caused by acetylcholine.  Atropine has no effect on muscle weakness/twitching or respiratory failure. Titrate atropine to reduce secretions and relieve chest tightness. Do not titrate atropine to heart rate, miosis (pin point pupils) or muscle twitching.

Pralidoxime (2-PAM Cl) reactivates cholinesterase and ameliorates muscle weakness, fasciculations, and alterations of consciousness.  It does not relieve bronchospasm or bronchorrhea.  2- PAM Cl IV in <20-30 minutes can cause hypertension, tachycardia, laryngeal spasm, muscle rigidity and transient neuromuscular blockade.  With repeat dosage, 2-PAM Cl binds calcium ions leading to muscle spasm.  2-PAM Cl is renal cleared and toxic levels may accumulate if patient has renal dysfunction.

There are many symptoms associated with nerve agent and/or organophosphate poisoning, represented by the pneumonics DUMBBELLS or SLUDGEM + Respiration and Agitation. 

	DUMBBELLS
	SLUDGEM + Respiration and Agitation

	Diaphoresis

Urination

Miosis (constricted pupils)

Bronchospasm

Bronchorrhea

Emesis

Lacriamtion

Loose stools

Salivation


	Salivation (excessive drooling)

Lacrimation (tearing) 

Urination - uncontrolled

Defecation/Diarrhea

Gastrointestinal upset (cramps/nausea)

Emesis

Miosis/ Muscle twitching or spasms

Respiration (shortness of breath, wheezing)

Agitation (confusion, agitation, seizures, coma)


CONTRAINDICATIONS:   
Mark I kits are not to be used for prophylaxis.  They are not to be used on children under 40 kg.  

Directions for Use of Auto-Injector:

1. Select the area to inject, generally into the muscles of an anterolateral thigh.  (If self-injecting, go through your pant pocket).

2. Remove safety cap (yellow on Atropine; gray on 2-PAM Cl).  Do not touch the colored end of the injector after removing the safety cap.  (CAUTION: the injector can and will inject the fingers or hand if any pressure is applied to either end of the injector)
3. Hold the injector as you would a pen.  Place colored end (green on Atropine; gray on 2-PAM Cl) on thickest part of thigh and press hard until injector is activated.

4. Pressure automatically activates the spring, which plunges the needle into the muscle and simultaneously forces the medication through it into the muscle tissues.

5. Hold firmly in place for ten seconds then remove.  Massage the area of the muscle tissue.

6. After the auto-injector has been activated, dispose the empty auto-injector in a sharps container.

	Recommendations for Nerve Agent Therapy for patients coming  from a SCENE

	Patient Age

Antidotes¹ 

Other Treatment

Mild/Moderate 
Symptoms²

Severe Symptoms³

Infant
(0 - 2 yrs) 

Atropine: 0.05 mg/kg IM; 

2-PAM Cl: 15 mg/kg IM

Atropine: 0.1 mg/kg IM; 

2-PAM Cl: 25 mg/kg IM

Assisted ventilation should be started after administration of antidotes for severe exposures.

Repeat atropine (2 mg IM or 1 mg IM for infants) at 5 - 10 minute intervals until secretions have diminished and breathing is comfortable or airway resistance has returned to near normal.

Benzodiazepine for convulsions:  See Protocol - Seizures

Child
(2 - 10 yrs)

Atropine: 1 mg IM; 
2-PAM Cl: 15 mg/kg IM

Atropine: 2 mg IM; 
2-PAM Cl: 25 mg/kg IM

Adolescent 
(>10 yrs)

Atropine: 2 mg IM; 
2-PAM Cl: 15 mg/kg IM

Atropine: 4 mg IM; 
2-PAM Cl: 25 mg/kg IM

Adult

Atropine: 2 to 4 mg IM; 

2-PAM Cl: 600 mg IM

Atropine: 6 mg IM; 

2-PAM Cl: 1800 mg IM

Elderly, frail

Atropine: 1 mg IM; 

2-PAM Cl: 10 mg/kg IM

Atropine: 2 to 4 mg IM; 

2-PAM Cl: 25 mg/kg IM

1. 2-PAMCl solution needs to be prepared from the ampule containing 1 gram of desiccated 2-PAMCl: inject 3 ml of saline, 5% distilled or sterile water into ampule and shake well. Resulting solution is 3.3 ml of 300 mg/ml. 

2. Mild/Moderate symptoms include localized sweating, muscle fasciculations, nausea, vomiting, weakness, and dyspnea. 

3. Severe symptoms include unconsciousness, convulsions, apnea, flaccid paralysis. 


PROCEDURE for MARK I kit Administration to Patient:

1. Recognize potential of chemical or organophosphate release in area of exposure.

2. Before transport, all patients must be decontaminated.
3. Remove from source.  Frequently this will resolve symptoms.

4. If dermal exposure has occurred, decontamination is critical.

5. Determine if some or all of the symptoms of nerve agent poisoning present (DUMBBELLS or SLUDGEM + Respiration and Agitation).
6. Atropine must always be given first.

7. Pralidoxime (2-PAM Cl) is most effective if administered immediately after the poisoning, but not before atropine.

8. To determine how much medication to administer
, see accompanying tables for patients coming from a SCENE (previous page) or from a HOSPITAL (next page).  In general, organophosphate and nerve agent maximum effects occur early
, therefore more medication is given to patients when they are reached early rather than when they are seen later (since patients seen later would not be expected to have any further worsening). The amount of medication given to a patient coming from a SCENE is in general more than that for a patient coming from a HOSPITAL; given the patients have the same symptoms.

9. Consider a benzodiapine if seizures are present that are not controlled with Atropine and 2-PAM Cl.  See Protocol – Seizure.

10. Notify receiving hospital of possible nerve agent/organophosphate exposure so they can mobilize their stock of Atropine and Pralidoxime.

PROCEDURE for MARK I kit Self-Administration:

If you have any of the DUMBBELLS or SLUDGEM + Respiration and Agitation symptoms, the first step is to remove yourself from the contaminated area as quickly as possible, because if you are having symptoms the PPE you are wearing is not adequate.

Often removing yourself from the scene into fresh air and some time is all the treatment that is required.

The MARK I kit is indicated only if you have increasing difficulty breathing and significant rhinorrhea (runny nose).   If both these symptoms occur, then administer the MARK I kit into your thigh, Atropine 2 mg autoinjector first followed by Pralidoxime 600mg autoinjector.  You must be immediately transported to the emergency room if this occurs.

	Recommendations for Nerve Agent Therapy for patients coming  from a HOSPITAL

	Patient Age

Antidotes 

Other Treatment

Mild/Moderate 
Symptoms¹

Severe Symptoms²

Infant
(0 - 2 yrs)

Atropine: 0.05 mg/kg IM or 0.02 mg/kg IV;

2-PAM Cl: 15 mg/kg IV slowly

Atropine: 0.1 mg/kg IM or 0.02 mg/kg IV; 

2-PAM Cl: 15 mg/kg IV slowly

Assisted ventilation as needed. 

Repeat atropine (2 mg IM or 1 mg IM for infants) at 5 - 10 minute intervals until secretions have diminished and breathing is comfortable or airway resistance has returned to near normal. 

Phentolamine for 2-PAM induced hypertension: 
(5 mg IV for adults; 
1 mg IV for children) 

Benzodiazepine for convulsions:  See Protocol - Seizures

Child 
(2 - 10 yrs)

Atropine: 1 mg IM; 

2-PAM Cl: 15 mg/kg IV slowly

Atropine: 2 mg IM; 


2-PAM Cl: 15 mg/kg IV slowly

Adolescent 
(>10 yrs) 

Atropine: 2 mg IM; 

2-PAM Cl: 15 mg/kg IV slowly

Atropine: 4 mg IM; 


2-PAM Cl: 15 mg/kg IV slowly

Adult

Atropine: 2 to 4 mg IM; 

2-PAM Cl: 15 mg/kg (1 g) IV slowly

Atropine: 6 mg IM; 


2-PAM Cl: 15 mg/kg (1 g) IV slowly

Elderly, frail

Atropine: 1 mg IM; 

2-PAM Cl: 5 to 10 mg/kg IV slowly

Atropine: 2 mg IM; 


2-PAM Cl: 5 to 10 mg/kg IV slowly

1. Mild/Moderate symptoms include localized sweating, muscle fasciculations, nausea, vomiting, weakness, dyspnea. 

2. Severe symptoms include unconsciousness, convulsions, apnea, flaccid paralysis.
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� For example, for a patient coming from a scene, if severe signs and symptoms are present: three (3) Atropine auto-injectors and three (3) 2-PAM Cl injectors should be administered in rapid succession.  Atropine 6 mg IM followed by 2-PAM Cl 1800mg IM (or 2-PAM Cl 1 gm/hour IV for 2 hours)


� Ingestion of organophosphates or nerve agents can have delayed maximum effects.  These patients need to be monitored carefully and given atropine and 2-PAM Cl when symptoms do occur.
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