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NOTE:
The following protocols have been developed to aid the flight crew of MedLink AIR in management of patients transported by this EMS helicopter service, under the direct supervision of medical control Emergency Physicians of Gundersen Lutheran Medical Center, La Crosse, Wisconsin.



Patient care requires the flight team to function independently and rely upon their clinical judgment and interventional skills in delivering patient care.  These protocols serve as recommendations only and do not represent absolutes in standard of care. It is recognized that appropriate medical or trauma care, at times, requires deviation from these guidelines.  The flight team is allowed to deviate from these guidelines when, in their judgment, it is appropriate.  Such deviation from protocols requires accurate documentation by the flight team and contact with medical control as soon as possible.  These protocols are subject to updates on a regular basis.  Copying of these protocols by permission only from the Medical Director(s) of MedLink AIR.

MedLink AIR flight crews will contact medical control after lifting off to receive an initial patient report and open appropriate protocols.  The flight crew will make every effort to contact medical control to receive protocol orders after patient contact has been made.  This will usually occur once enroute to the destination hospital.  If all means of communication fail, MedLink AIR flight crew may practice within the parameters of the MedLink AIR protocols as deemed necessary for patient care.
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PRE‑FLIGHT INITIAL CARE
Goal: 
Ensure a professional and complete transfer of patient care from the referral medical team.

1. Patient assessment

A. First impression

B. Primary survey (and resuscitation if necessary).

C. Secondary survey including VS, SpO2.

D. Assess pre‑arrival intervention/diagnostics.

1. Confirm position of:  ET tube, NG, Foley catheter, IV's

2. Review:  x‑rays, EKG, ABGs and blood work

2. After patient assessment and complete review of care with referral medical team, prepare patient for boarding of aircraft.
3. Make radio contact with on-line Medical Control (see radio contact sheet) with patient update as soon as possible after in flight.  If unable to contact on-line Medical Control by available means, the flight team may continue previously granted protocols and initiate additional protocols deemed necessary to meet patient care demands. Continued attempts will be made to establish communications with on-line Medical Control enroute.
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TRANSFER OF PATIENT CARE TO GROUND AMBULANCE SERVICE

Goal:  Ensure a professional and complete transfer of patient care to the ground EMS team at the scene.

1. A patient assessment is required for each patient for whom care is transferred to ground EMS personnel.  An electronic record must be completed.

2. If after patient evaluation and complete review of the findings, the assessment does not meet criteria (established by the American College of Surgeons) for air transport, the patient may be transported by the appropriate EMS level (ALS, Intermediate, BLS) as determined by the Wisconsin Department of Transportation.

3. If the appropriate EMS level is not available, the patient must be transported by air, or if time is not a factor, the flight crew may accompany the ambulance staff by ground ambulance.

4. Contact on-line Medical Control to provide an update as soon as possible.  If unable to contact on-line Medical Control by utilizing available communication means, this protocol serves as a granted protocol deemed necessary to meet patient care demands.
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ASYSTOLE
1. Initial medical care.

2. If the patient remains pulseless:

A. Continue CPR

B. Intubate at once

C. Obtain IV access

D. Confirm asystole in more than one lead

3.
Consider possible causes and treatments.

A. Hypoxia (ventilation)

B. Preexisting acidosis (ventilation, consider sodium bicarbonate)

C. Drug overdose

D. Hypothermia

E. Hyperkalemia or hypokalemia

4. Attempt transcutaneous pacing.

5. Administer epinephrine 1 mg of a 1:10,000 solution IV push or ETT.  Repeat every 3‑5 minutes.

6. Administer atropine 1 mg IV push or ETT.  Repeat every 3‑5 minutes to a total dose of 0.04 mg/kg (50 kg = 2 mg, 75 kg = 3 mg, 100 kg = 4 mg). 

7. Consider termination of efforts.
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BRADYCARDIA


(Patient Is Not In Cardiac Arrest)
1. Initial medical care.

2. Obtain IV access, place on a monitor, and check SpO2.

3. Obtain and review EKG if available.

4. If bradycardic rhythm AND PATIENT HAS SERIOUS SIGNS AND SYMPTOMS:
A. Atropine 1.0 mg IV push, every 3‑5 minutes to total of 0.04 mg/kg.  

B. Transcutaneous pacing if available. Use analgesia as needed.  (See Pain Management and Sedation protocol)

C. Dopamine infusion 5‑20 mcg/kg/min.

D. Epinephrine .01-.3mcg/kg/min.  

5.
If bradycardic rhythm is Type II second‑degree AV block or third‑degree AV block and NO serious signs or symptoms, observe.  If serious signs and symptoms occur, go to 4.
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ELECTRICAL CARDIOVERSION
1. Initial medical care.

2. If the ventricular rate is > 150 beats/minute AND THE PATIENT IS UNSTABLE, prepare for immediate synchronized cardioversion.  May give a brief trial of medication based upon specific arrhythmias.  Immediate cardioversion is generally NOT needed for rates < 150 beats/minute.

3. Have available at bedside:

A. Suction device

B. IV line

C. Intubation equipment

D. SpO2 monitor

4. Whenever possible, premedicate patient based upon stability of patient. (See Pain Management and Sedation protocols)

5. Perform synchronized cardioversion:

A. Atrial fibrillation:  start at 50J biphasic (100J monophasic) and increase energy setting with each cardioversion:  75J, 100J, 150J, 200J biphasic (200J, 300J, 360J monophasic).

B. Ventricular tachycardia, atrial flutter, PSVT:  start at 30J biphasic (100J monophasic) and increase energy with each cardioversion:  50J, 75J, 100J biphasic (200J, 300J, 360J monophasic)

6.
Continue with appropriate algorithm.
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PULSELESS ELECTRICAL ACTIVITY (PEA)
1. Initial medical care.

2. If the patient remains pulseless:

A. Continue CPR

B. Intubate at once

C. Obtain IV access

3. Consider possible causes and treatments:

A. Hypovolemia (volume infusion)

B. Hypoxia (ventilation)

C. Hydrogen ion--acidosis (ventilation, consider sodium bicarbonate)

D. Hyper-/hypokalemia (consider Hyperkalemia protocol)

E. Hypothermia (see Hypothermia protocol)

F. Tablets--drug overdose (Consider Cyclic Antidepressant Overdose protocol)

G. Tamponade, cardiac (consider pericardiocentesis)

H. Tension pneumothorax (needle decompression)

I. Thrombosis--coronary, acute MI (consider Coronary Insufficiency/Acute MI protocol)

J. Thrombosis--pulmonary embolism

4. Administer epinephrine 1 mg of a 1:10,000 solution IV push or ETT.  Repeat every 3‑5 minutes.

5. If bradycardic (< 60 beats/min), administer atropine 1 mg IV push or ETT.  Repeat every 3‑5 minutes to a total dose of 0.04 mg/kg (50 kg = 2 mg, 75 kg = 3 mg, 100 kg = 4 mg).

6. Continue CPR as necessary, stabilize, monitor and transport the patient as soon as appropriate.
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TACHYCARDIA
1. Initial medical care.

2. If unstable, with serious signs or symptoms and ventricular rate > 150 beats/min:

A. Prepare for immediate cardioversion (see Electrical Cardioversion protocol).

B. May give brief trial of medication based upon arrhythmia and hemodynamic status.

C. Immediate cardioversion is seldom needed for rates of < 150 beats/min.

3. Obtain IV access, place on monitor, and check SpO2.

4. Obtain and review EKG and make definitive EKG rhythm identification.

5. If patient has atrial fibrillation or atrial flutter and is hemodynamically stable

A. If rate is less than 120, continue to observe

B. If rate is greater than 120, administer diltiazem 0.25 mg/kg over 2 minutes (usual adult dose is 20 mg); if inadequate response in 15 minutes, administer 0.35 mg/kg over 2 minutes

C. If patient responds, an infusion of 10-15 mg/hr may be started if time allows

D. Diltiazem is contraindicated in 

1. Sick-sinus syndrome

2. 2nd or 3rd degree heart block

3. Wolff-Parkinson-White or short PR syndrome

E.
Common side effects of diltiazem

1. Symptomatic hypotension

2. Flushing

3. Burning or itching at the injection site

F.
If no response to diltiazem, administer procainamide 20 mg/min infusion to maximum total of 17 mg/kg.

G.
If BP low or unstable, perform synchronized cardioversion (see Electrical Cardioversion protocol).

6.
If narrow complex paroxysmal supraventricular tachycardia is present, and the patient is stable:

A. Have patient perform vagal maneuvers, e.g. Valsalva, (avoid carotid sinus massage).

B. Administer 6 mg of adenosine rapid IV push over 1‑3 seconds in a proximal IV site.

C. After 1‑2 minutes, repeat adenosine 12 mg if no response to initial dose; may repeat 12 mg dose one time.

D. If no response to adenosine, administer procainamide 20 mg/min infusion to maximum total of 17 mg/kg or amiodarone 150 mg (15 mg/min).

E. If BP low or unstable, perform synchronized cardioversion (see Electrical Cardioversion protocol).

7.
If wide complex tachycardia is present, and the patient is stable:

A. Amiodarone 150 mg (one ampule) IV over 10 minutes (15 mg/min)

1. Precautions:

a. Hypotension secondary to vasodilatation

b. May prolong QT interval

c. Negative inotropic effects

d. Use with caution in renal failure; long T1/2 life

2. Amiodarone drip 1mg/min over 6 hours (1 amp [150 mg] in 100 D5W for a concentration of 1.5 mg/ml).  Set pump at 40cc/hr for a rate of 1mg/min.  Use inline filter if given through a peripheral line or draw up through a filtered needle.

B. Procainamide 20 mg/min infusion to maximum total of 17 mg/kg.  Maintenance drip of 1-4 mg/min.

C. Consider magnesium 2 gm IV.

D. If BP low or unstable, perform synchronized cardioversion (see Electrical Cardioversion protocol).
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VENTRICULAR FIBRILLATION


PULSELESS VENTRICULAR TACHYCARDIA
1. Initial medical care.

2. Defibrillate up to 3 times if needed for persistent VF/VT 120J, 150J, 200J biphasic (200J, 300J, 360J monophasic).  Ideal pad placement is anterior/posterior over ventricle.

3. Assess rhythm and pulses after the first 3 shocks.

4. If return of spontaneous circulation:

A. Establish IV, place on a monitor, and check SpO2.

B. Support airway, intubate as necessary.

C. Support breathing, oxygen and BVM or ETT.

D. Manage BP (see Blood Pressure Management protocol) and dysrhythmias per ACLS protocol.

5.
If no pulse:

A. Continue CPR

B. Intubate at once

C. Obtain IV access

D. Follow appropriate algorithm (PEA, Asystole, or continue with VF/VT).

6. Administer epinephrine 1 mg of a 1:10,000 solution IV push or ETT.  Epinephrine can be repeated every 3‑5 minutes followed by a defibrillation throughout the entire cardiac arrest. 

7. OR
Vasopressin 40 IU IV or IO push, single dose, 1 time only.


A. Alternative pressor to epinephrine in the treatment of adult shock-refractory VF.
B. May be useful in vasodilatory shock, eg. septic shock.
C. Potent peripheral vasoconstrictor.  Increased peripheral vascular resistance may provoke cardiac ischemia and angina; avoid in responsive patients with coronary artery disease.

8. Defibrillate at 200J biphasic (360J monophasic) within 30‑60 seconds.

9. Administer medications of probable benefit in persistent or recurrent VF/VT.  Each medication administration should be followed by a defibrillation at 200J biphasic (360J monophasic) within 30‑60 seconds.

A. Amiodarone 300 mg IV push.

B. Or Lidocaine 0.5-0.75 mg/kg IV push.

C. Or Procainamide 20 mg/min in refractory VF; 100 mg IV push every 5 minutes (maximum total of 17 mg/kg).

D. Consider magnesium sulfate 2 g in 100 ml D5W infused over 1‑2 minutes.

E. Consider 50 mEq sodium bicarbonate if known to be acidemic.

10.
If successful, start maintenance infusion with drug used for conversion.  

A. Amiodarone drip 1mg/min over 6 hours (1 amp [150 mg] in 100 D5W for a concentration of 1.5 mg/ml).  Set pump at 40cc/hr for a rate of 1mg/min.  Use inline filter if given through a peripheral line or draw up through a filtered needle.

B. Lidocaine drip 1-4 mg/min

C. Procainamide drip 1-4 mg/min

11. Continue CPR as necessary, stabilize, monitor and transport the patient as soon as appropriate.

12. If unsuccessful, consider termination of efforts.
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AIRWAY MANAGEMENT AND VENTILATION
1. Try to determine pre-flight:  patient wishes regarding intubation/mechanical ventilation; document DNR status if available.

2. The methods of patient oxygenation include:  nasal prongs, non-rebreather high flow mask, bag-valve-mask (BVM), tracheal intubation with ventilator or Ambu bag.

3. Five predictors of a difficult BVM airway (mnemonic: BONES)

A. Beard

B. Obesity

C. No teeth

D. Elderly

E. Snores

4. In all patients, prior to O2 administration, be aware of prior history of COPD and/or history of CO2 retention (anticipate possibility of blunting hypoxic drive).

5. In patients with history of COPD/CO2 retention, goal of O2 saturation level is 90-92% (SpO2 > 92% may blunt hypoxic drive); monitor ET-CO2 (normocapnia is 30-35; 40-45 in CO2 retainers) as inadequate bag ventilation may cause changes in the neurologic status.

A. For COPD patients RR < 30, begin with nasal prongs at 2L, increasing in 2L increments for desired SpO2.

B. Be prepared to assist patient respirations with bag-valve-mask or endotracheal intubation

6. Signs of impending respiratory failure

A. Respiratory rate > 35

B. PaO2 < 55 on FiO2 > 50%

C. Hemodynamic instability

D. Paradoxical respiratory efforts

E. Mental status deterioration

F. Acutely rising PCO2 with respiratory acidosis

7.
Ventilator settings

A. Initial tidal volume:  8-10 cc/kg ideal body weight with a maximum of 1000cc; consider decreasing to 6-8 cc/kg in patients with reactive airways disease.

B. FiO2 100%

C. PEEP:  5 cm.
1. Contraindicated in head injured patients

2. Increased PEEP may cause hypotension due to decreased venous return

3. Titrate in increments of 2 cm (max of 10 cm) every 15 minutes to increase oxygenation saturations where other measures have failed and patient is hemodynamically stable.

D. RR:  8-10 
1. Pediatric patients—refer to pediatric normal vital signs on Peds 9.
2. If attempting to decrease intracranial pressure [ICP] hyperventilate keeping pCO2 between 30-35.  Start at a rate of 10 and increase or decrease rate in increments of 2 to obtain desired EtCO2
3. If RR 16-20, use no PEEP
E. Be aware of barotrauma (especially with traumatic chest injuries)

F. Maintain EtCO2 between 35-40 for most patients
G. Peak flow rate, i.e., the speed at which the tidal volume is delivered
1. 60 LPM for adult patients
2. 80-120 LPM for patients with reactive airways disease
3. Pediatrics (Refer to Peak Flow Chart)
a. Infants < 1 year:  10-12 LPM

b. Children 1-4:  13-20 LPM

c. Children > 5:  20-40 LPM

H. Pressure dial:  set to 20 cm above patient’s PIP as a backup pop-off.

I. Pressure alarm:  monitor patient’s inspiratory pressure and set at 10 cm above Peak Inspiratory Pressure on touch screen.

J. Mode:  Set at Assist Control and adjust sensitivity.  

1. Start at 2 and increase sensitivity slowly in increments of 1 to eliminate autocycling.

2. Decrease sensitivity slowly if ventilator doesn’t capture inspiratory effort

K. Monitor I:E ratio and maintain at a minimum of 1:2 if patient is prone to air-trapping

8.
Monitor ET-CO2; maintain between 30-35 mmHg

9.
Initial settings for specific scenarios

A. Severely brain injured

1. Assist control

2. RR 20-24

3. TV 8cc/kg ideal body weight with a maximum of 1000cc

4. PEEP 5 cm

5. PF 60 L/min

6. FiO2 100%

B. Depressed respiratory drive, eg, intoxicated or overdose patient

1. Assist control

2. RR 12-20

3. TV 8-10 cc/kg ideal body weight with a maximum of 1000cc

4. PEEP 5 cm

5. PF 60 L./min

6. FiO2 100%

C. Acute bronchospasm

1. Assist control

2. RR 8-10

3. TV 6-8 cc/kg ideal body weight with a maximum of 1000cc

4. PEEP 5 cm

5. PF 80-120 L/min

6. FiO2 100%

D. Multilobar disease, eg., pneumonia, edema, extensive disease patterns

1. Assist control 20 bpm

2. RR 10-20

3. TV 6-8 cc/kg ideal body weight with a maximum of 1000cc

4. PEEP 5 cm with titration to maintain oxygen saturations

5. PF 60 L/min

6. FiO2 100%

9.
Albuterol therapy for evidence of bronchospasm.  Also see Asthma protocol.


A.
Nonintubated:

1. 5 mg (5 mg/ml) or 10 mg albuterol via nebulizer (see Asthma protocol).

2. Aerosol mask at 6L O2 during treatment, then resume previous O2 therapy.

3. Repeat every 5 minutes as needed

B.
Intubated:

1. One puff albuterol MDI during inspiratory phase for a total of 4 doses/treatment (see Asthma protocol).

2. Repeat every 5-10 minutes as needed.

10.
In patients without a history of COPD, try to maintain SpO2 > 95%.

A. Begin with NC if RR < 30.

B. Non-rebreather mask, if failure of above.

C. Bag-valve-mask, 100% O2, if failure of above.

D. Endotracheal intubation indications include apneic patients, CNS impaired patients without protective airway reflexes (head trauma, CVA, cerebral hemorrhage, toxins, induced paralysis, etc.)  See Rapid Sequence Intubation protocol.


11. For patients with ongoing pain, see Pain Management protocol.

12. For patients needing sedation, see Sedation protocol.

13. Ideal body weight based on height (medium frame) by the Hamwi Method

	Height
	Male
	Female

	6’6” (78in) 195cm
	214lbs (97kg)
	190lbs (86kg)

	6’5” (77in) 193cm
	208lbs (95kg)
	185lbs (84kg)

	6’4” (76in) 190cm
	202lbs (92kg)
	180lbs (82kg)

	6’3” (75in) 188cm
	196lbs (89kg)
	175lbs (80kg)

	6’2” (74in) 185cm
	190lbs (86kg)
	170lbs (77kg)

	6’1” (73in) 183cm
	184lbs (84kg)
	165lbs (75kg)

	6’ (72in) 180cm
	178lbs (81kg)
	160lbs (73kg)

	5’11” (71in) 178cm
	172lbs (78kg)
	155lbs (70kg)

	5’10” (70in) 175cm
	166lbs (75kg)
	150lbs (68kg)

	5’9” (69in) 173cm
	160lbs (73kg)
	145lbs (66kg)

	5’8” (68in) 170cm
	154lbs (70kg)
	140lbs (64kg)

	5’7” (67in) 168cm
	148lbs (67kg)
	135lbs (61kg)

	5’6” (66in) 165cm
	142lbs (65kg)
	130lbs (59kg)

	5’5” (65in) 163cm
	136lbs (62kg)
	125lbs (57kg)

	5’4” (64in) 160cm
	130lbs (59kg)
	120lbs (55kg)

	5’3” (63in) 158cm
	124lbs (56kg)
	115lbs (52kg)

	5’2” (62in) 155cm
	118lbs (54kg)
	110lbs (50kg)

	5’1” (61in) 153cm
	112lbs (51kg)
	105lbs (48kg)

	5’ (60in) 150cm
	106lbs (48kg)
	100lbs (45kg)

	4’11” (59in) 148cm
	104lbs (47kg)
	98lbs (44kg)

	4’10” (58in) 145cm
	101lbs (46kg)
	95lbs (43kg)
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ANTIEMETIC THERAPY
Goal:
To decrease or prevent nausea and vomiting associated with acute myocardial infarction and other medical disorders.

1. Cardiac monitor, oximeter.

2. Ondansetron 4-8 mg (peds:  not indicated <4 years of age, <40 kg 0.1 mg/kg, >40 kg 4 mg) administered IV over 15-30 seconds.

3. Onset of action is 10-15 minutes with the duration of tranquilizing and antiemetic effects of generally 24 hours.  May repeat once if indicated.
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ASTHMA (STATUS ASTHMATICUS)

1.
Definition of status asthmaticus:  Failure to respond to ongoing treatments with inhaled beta agonists and other adjuncts.

2.
Management and treatment.

A. Initial medical care, cardiac monitor, oximeter.

B. See Airway Management and Ventilation protocol.

C. Albuterol nebulizer treatments every 5 minutes prn.

1. For patient with severe bronchospasm, administer 5mg (5mg/ml) albuterol in 2‑3 cc NS via nebulizer.  Keep aerosol mask at 6L/O2 during treatment.

2. For patient with status, give albuterol continuously.  Administer 10-20 mg of albuterol via nebulizer.

3. For intubated patients, one puff albuterol MDI during inspiratory phase for a total of 4 doses/treatment.  May repeat every 5-10 minutes as indicated.

D. IV NS at 150 cc/hr.

E. Methylprednisolone 125 mg IV (1 mg/kg in peds).

F. Be prepared to assist with bag‑valve‑mask or intubation in patients not responding to above measures.  See Rapid Sequence Intubation protocol.

G. If the patient is on mechanical ventilation increase flow rate to 100-120 LPM.  For pediatric patients, increase by 10-15 LPM from standard flow rate.  See Airway Management and Ventilation protocol.
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BLOOD PRESSURE MANAGEMENT 
1. Review diagnostics if available.

A. EKG

B. Chest x-ray

C. CT scan

2. Confirm previously placed IVs and ET tube.

3. See Airway Management and Ventilation protocol.

4. Hypertension

A.
Definition:  DBP > 120‑130 mmHg with associated end organ dysfunction 

1. CV:  acute coronary insufficiency, thoracic aortic dissection  

2. CNS:  acute CVA or encephalopathy.

B.
Treatment

1. IV Access protocol; NS, TKO x 2 sites.

2. Drug therapy (goal is slow to moderate reduction of BP by no more than 25% with the goal of resolving end-organ dysfunction; precipitous reduction may greatly worsen patient status).  Contact Medical Control.

a. Nitroprusside drip (range 0.1-2.0 mcg/kg/min) with minute BP checks.  Specifically indicated in hypertensive encephalopathy.
b. Nitroglycerin drip:  Titrate starting at 0.1 mcg/kg/min, monitoring BP every 3-5 minutes.  Specifically indicated in patients with acute pulmonary edema or myocardial ischemia.
c. IV labetalol

1) Begin infusion at 1‑2 mg/min or 20 mg IV bolus initially followed by repeat boluses every 10 minutes (maximum total dose 300 mg) until desired blood pressure is reached.

2) Contraindicated in patients with asthma, congestive heart failure, cardiogenic shock, greater than first-degree heart block or severe bradycardia.

5.
Hypotension

A. Definition:  SBP < 90 with associated end organ dysfunction.

B. In addition to capillary refill and pulses, urine output is a useful tool to monitor circulation and perfusion.

C. See Shock (Hypovolemic) protocol

D. Treatment for hypotension without a clear etiology




1. Rapid fluid replacement starting with 500 ml boluses (use 250 ml boluses if their is significant cardiac history) of crystalloid until perfusion has been restored or clinical signs of volume overload develop.

2. If no response is noted after 2-3 liters or signs of fluid overload occur, vasoactive agents are indicated.

a.
Norepinephrine 0.01-0.3 mcg/kg/min

1) Indicated for hypotension refractory to fluids 

2) Increases BP by elevating SVR

3) May decrease CO and increase myocardial O2 demand

b. Dopamine 5-25 mcg/kg/min

1) Dopamine at < 5 mcg/kg/min may worsen hypotension due to dilatation of renal and GI vessels.

2) Specifically indicated in bradycardic patients that are hypotensive



d.
Dobutamine may be a poor choice in hypotension due to its potent afterload reduction

e.
Epinephrine .01-0.3 mcg/kg/min





1) May worsen underlying ischemia, tachycardia or acidosis.

2) Increases peripheral vascular resistance
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CORONARY INSUFFICIENCY/ACUTE MI

1.
Review referral hospital information.

A. Patient history and physical.

B. Review of diagnostic studies.

1.
EKG-document location of infarct:  



II, III, AVF=inferior



V1-V3=anteroseptal



I, AVL, V4-V6=lateral



V4-V6=anterolateral



Large R wave V1 with ST depression V1 and V2=posterior

2.
Chest film (evidence of aortic dissection?  congestive heart failure?  other non‑cardiac causes of chest pain?); document findings on record

3. Cardiac isoenzymes

C.
Assess IV access, airway, etc., if performed pre‑arrival.

D.
Is diagnosis certain?  (2 of 3)

1. Characteristic symptoms

2. Characteristic EKG— ST elevation in diagnostic leads

3. Lab evidence of AMI

2.
Treatment

A. Low flow O2.  Monitor, oximeter, capnometer.

B. Cardiac monitor

C. IV access NS x 2 sites (TKO).

D.
Drug therapy

1. IV nitroglycerin drip (titrate to pain/BP).

a. Avoid if any history of PDE 5 inhibitor (Viagra, Levitra, Cialis) use in the past 48 hours

b. Document patient response in chart

2. ASA, one 325 mg or two 80 mg tablets PO, if not taken in previous 24 hours.

3. Heparin bolus (60 u/kg to a maximum of 4000 u for patients > 67kg) and infusion  (12u/kg/hr to a maximum of 1000u/hr).  Do not administer heparin if Lovenox (enoxaparin) has been given within the last 12 hours.

4. Magnesium sulfate:  2 grams magnesium sulfate in 50 ml D5W or NS over 3-5 minutes.

a. Indications include frequent ventricular ectopy with ongoing chest pain, Torsades de Pointes.

b. Contraindications = SBP < 90 or mean < 60, complete BBB, 2o or 3 o block, CRF (Cr >3).

5. Fentanyl 25-100 mcg slow IV push for refractory pain; hold if SBP < 90 or mean < 60.

6. IV metoprolol:  5 mg IV, wait 5 minutes, repeat, wait 5 minutes and repeat for total of 3 doses.  Contraindications = HR under 60, heart block over 1o, SBP < 90 or mean < 60, evidence of CHF.

E.
Thrombolytic agents

1.
Patient inclusion criteria.

a.
Characteristic signs/symptoms.

b. EKG: ST > 1 mm in at least 2 limb leads; or ST > 2 mm in at least 2 contiguous precordial leads (make sure diagnosis is not pericarditis with diffuse ST segment elevation).

2.
Patient exclusion criteria.

a.
Active bleeding.

b.
CVA or CNS damage (history of aneurysm, AVM, malignancy, trauma, etc.).

c. Recent noncompressable vascular puncture (i.e., central vein access).

d. Treatment with streptokinase in past 6 months (exclusion for streptokinase only).

e. Uncontrolled hypertension (SBP > 160‑180, DBP > 110) despite nitro drip.

f. Diabetic retinopathy—(relative contraindication).

g. Major trauma, surgery or CPR in past 6 months. 

h. Rule out pericarditis (may convert to hemorrhagic effusion/tamponade).

i. Rule out aortic dissection (pain pattern, chest film with evidence of widened mediastinum) (consult Medical Control).

2. IV tenecteplase (TNKase):  Inject 10 cc sterile water into TNKase vial.  Let stand for several minutes to allow bubbles to dissipate; swirl (do not shake) to dissolve. Administer as an IV bolus over 5 seconds into NS line.  Flush with NS.

	Wt. in pounds
	Wt. in kg
	TNKase (mg)
	Solution vol. (ml)

	<132
	<60
	30
	6

	132-153
	60-69
	35
	7

	154-175
	70-79
	40
	8

	176-197
	80-89
	45
	9

	>198
	>90
	50
	10


3.
Trouble‑shooting

A.
Nitroglycerin‑induced hypotension

1. Discontinue drip.

2. Carefully give small boluses of IV NS (i.e., 150 cc) to raise BP > 90.

3. If blood pressure remains refractory to the above measures, refer to Blood Pressure Management protocol.

B.
Thrombolytics

1. Hypotension:  careful small boluses NS; if no response, discontinue thrombolytics.

2. Dysrhythmias:  standard ACLS protocols; reperfusion dysrhythmias are not typically different from those seen in the ordinary course of AMI are managed with the usual measures.

3. Bleeding:  discontinue thrombolytics.

4.
Location of infarct and problems associated.

A. Inferior MIs (II, III, AVF) frequently are associated with:

1. Sinus bradycardia

2. 1o AV block

3. Mobitz I

4. Hypotension, especially if RV infarct (diagnosed with right sided EKG) often requires large volumes of crystalloid due to impaired preload; monitor closely for signs of CHF.

5. Nausea

B. Septal MIs (V1- V3) may be associated with BBBs

C. Anterolateral MIs (V2-V6, I, AVL) are frequently associated with:

1. 3o AV block

2. Mobitz II

3. VT/VF

4. CHF (give fluids sparingly as small volumes can precipitate failure)
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CYCLIC ANTIDEPRESSANT OVERDOSE
1.
Effects on cardiovascular system:

A. Atropine-like anticholinergic effect leading to sinus tachycardia.

B. Blockade of NE uptake by adrenergic neurons.

C. Quinidine-like effect causing myocardial depression and conduction abnormalities.

D. Vasodilatation and subsequent hypotension resulting from blockade of postsynaptic sympathetic neuronal discharge

2.
EKG findings:

A. Sinus tachycardia most commonly seen 

B. QRS prolongation > 100 msec. considered a good clinical correlate of overdose severity

C. Bundle branch blocks

D. 2o and 3o AV blocks

E. Atrial dysrhythmias

F. Ventricular dysrhythmias

G. Asystole 

3.
CNS effects:  Mental status can deteriorate rapidly usually within 6 hours; effects include lethargy, confusion, coma and seizures

4.
Treatment:

A. Monitor vitals frequently

B. Secure airway if indicated and administer O2
C. Serum alkalinization to maintain pH between 7.45-7.55

1. Bolus with two amps of bicarbonate or 2 mEq/kg

2. Two amps bicarbonate in one liter 1/2 NS or D5 at 500 - 1000 cc/hr (rapid infusion)

3. May rebolus with bicarbonate if dysrhythmias appear

4. Rationale

a. Alkalosis increases protein binding, decreasing free drug activity

b. 98% of drug is bound at pH 7.5

c. Decreases QRS interval

d. Suppresses dysrhythmias

e. Increases seizure threshold

D. Cardiac dysrhythmias not responding to bicarbonate may respond to lidocaine, phenytoin; or procainamide is contraindicated.

E. Seizures while on bicarbonate are treated per Seizure protocol

F. Hypotension

1. Frequently responds to fluids and vasopressors

2. Dopamine is dependent on endogenous norepinephrine release which is blocked by CA’s

3. NE is the drug of choice in resistant hypotension; effect of NE is independent of endogenous catecholamine stores.  Norepinephrine dose: .01-.3 mcg/kg/min titrated to response.   
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DEATH PRONOUNCEMENT PREHOSPITAL
1. Patients who display advanced signs of death, i.e., rigor mortis, body cold to touch in an otherwise warm environment, dependent morbid lividity, beginning decomposition, may be presumed dead.

2. In specific cases where the injuries are obviously lethal, e.g., decapitation, gunshot wound to the head with massive brain tissue destruction/loss, blunt trauma code the Death Pronouncement Prehospital protocol may be used after consultation with medical control.

3. In instances where the patient is presumed dead or pronounced dead, the flight team should contact the medical control physician by radio or landline with a physical assessment of the patient as soon as possible for orders to terminate or not to initiate CPR.  Once these orders have been obtained, the police or emergency medical personnel should be advised to summon the local coroner to the scene.  The flight team is not required to remain on the scene to await the coroner's arrival, but should leave the following information in writing with the police officer:

A. Time of arrival at the patient's side if resuscitation is not initiated or the time CPR is terminated on the physician's order.

B. Names of the flight nurse, paramedic, and base station physician.

C. Name of our organization.

D. Our business phone number for additional information if necessary

4. Though every effort must be made to cooperate with law enforcement agencies and the coroner's/medical examiner's office regarding disturbing crime scenes, when transporting victims in potential/probable homicides, the first priority must remain patient salvage.

5. When employing the Death Pronouncement Prehospital protocol, certain extenuating circumstances, particularly hypothermia and submersion, must be taken into account and potential for salvage should be assumed.  In these instances, full resuscitative efforts should be initiated without delay.

6. In the event that immediate contact with the online medical control physician is not possible, the following guidelines should be employed:

A. When in doubt, resuscitate.

B. Almost all pediatric arrests should have the benefit of full resuscitative efforts, including transport.

C. On scene runs with trauma patients, where access to provide adequate CPR to the patient in cardiac arrest is not available (i.e. prolonged extrication), the possibility of tension pneumothoraces must be considered and bilateral needle thoracentesis done before resuscitative efforts are discontinued.

7.
No patients are to be transported after pronouncement of death.  It is illegal to transport dead bodies.
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DECOMPRESSION ILLNESS

1. Description

A.
Definition

1. Decompression illness occurs when the gas dissolved in the body fluids separates from those fluids to form bubbles.

2. In a rapid ascent, the pressure differential between the body tissues and blood and alveoli becomes great enough to cause separation of nitrogen from the liquid phase resulting in the formation of bubbles in the tissues or blood.

B. Predisposing factors that increase the incidence of decompression illness

1. Dehydration

2. Cold temperatures

3. Obesity

4. Exercise during the dive

5. Older individuals

6. Previous joint injury

7. Previous recent dives

C. Decompression illness can occur during ascent or up to 72 hours after a dive (especially if multiple dives/day)

D. Manifestations

1. Pain

a. Limb pain

b. Girdle pain

2. Cutaneous eg. Itching

3. Neurological (including audio-vestibular, i.e. loss of balance)

4. Pulmonary eg. CHF, cough, dyspnea

5. Constitutional (malaise, anorexia, fatigue)

6. Hypotension

7. Barotraumas (lung, sinus, ear, dental)

E. Important information

1. Time of onset

2. Gas burden (depth-time profile):  Depth of dive, dive time and number of dives

2 Treatment:  results are best if recompression treatment is instituted within 6 hours of the initial symptoms

A. Place patient on 100% O2 via tight fitting mask if spontaneously breathing; if in respiratory distress, see Airway Management and Ventilation protocol 

B. Two large bore IVs for rapid infusion of NS

C. Patient may be transported on their back; it is not necessary to transport on left or right side.

D. Thorough neurological exam (patterns of abnormality are often different then stroke or traumatic spinal cord injury).

E. Divers Alert Network (919) 684-8111; ask for Diving Emergencies
F. Fly as low as possible, preferably below 1000 feet

G. Transport to the nearest hyperbaric chamber; the TEC physician will call to ensure chamber is available and working, and establish the accepting physician.



Hennepin County Medical Center:  
1(800) 424-4262 for physician in the ED








1(612) 873-3132 ED








1(612) 873-7420 hyperbaric department



St. Lukes, Milwaukee:


1(414) 649-6577



University of Iowa, Iowa City:

1(319) 356-7706 (8-5)








1(319) 356-2233 (after hours)








1(319) 356-8220 HBO physician
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DIABETIC EMERGENCIES


(Hypoglycemia/Insulin Shock)


(Ketoacidosis/Diabetic Coma)
1. Initial medical care.

2. Attempt to determine insulin or oral agent use/food intake/recent history of infections.

3. Draw blood sample for glucose determination while starting IV NS.  Blood sample may be used for blood sugar and placed in red top tube for later use.

4. Treatment:

Hypoglycemia

A. If D50 already administered, observe for improvement in sensorium.

B. If D50 not yet administered, or little improvement following initial D50, repeat D50 50 cc IVP.

C. If patient remains comatose, place patient with head to side and take precautions in case of vomiting.

D. Consider other causes of decreased level of consciousness.  See Neurologic Changes Without Clear Etiology.
E. If unable to gain IV access administer glucagon l mg IM or subcutaneous.  May repeat in 8‑10 minutes.

Hyperglycemia

A. Change IV to NS.  Give NS 500 cc bolus then 500 cc/hr.

B. If patient remains comatose, place patient with head to side and take precautions in case of vomiting.

C. Consider other causes of decreased level of consciousness and/or coma. See Neurologic Changes Without Clear Etiology.
D. For blood sugars < 400 and > 40 kg (if < 40 kg, contact medical control), give 3 u for each 100 mg/u above 100; e.g. BS 400, give 9u subcutaneous. Request regular insulin at referral facility.

E. For blood sugars > 400, start insulin drip 0.1 u/kg/hr after giving bolus of 0.1 u/kg IV. Request regular insulin at referral facility.

F. For pH < 6.9, add 50 mEq Na bicarbonate to 1 L NS and infuse over 1 hour; for patients < 50 kg, add 1 mEq/kg bicarbonate to 500 ml NS and infuse over 1 hour.

G. Potassium will usually be elevated in DKA; treatment includes hydration and lowering the blood sugar as noted above.  If the potassium is normal or low when associated with DKA, contact Medical Control.
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HEAT-RELATED EMERGENCIES
1.
Heat Exhaustion

A. Definition:  Fluid and electrolyte losses due to sweating coupled with inadequate fluid replacement resulting in volume depletion.  Body temperature is normal or slightly elevated.

B. Initial medical care.

1. If nauseated and/or unconscious, start IV NS rapid rate.

2. If skin is warm to touch, cool patient by sponging with cool water or cover with wet sheet; avoid chilling/shivering.

3. Remove patient to cool environment.

4. Place in supine position with feet elevated.

5. Remove clothing as necessary to make patient comfortable.

2.
Heat Stroke

A. Definition:  The combination of hyperpyrexia (often > 40oC) and neurological symptoms.  This is a true medical emergency that may result in widespread organ dysfunction and injury.

B. Initial medical care.

1. If hypotensive, give NS IV rapidly.

2. Remove patient to cool environment.

3. Place patient in semi‑reclining position with head elevated.

4. If pulmonary edema present:

a. Increase oxygen to l00%.

b. When indicated, intubate and use positive pressure ventilations (bag/mask, demand valve).

c. See Airway Management and Ventilation and Pulmonary Edema protocol.

5.
Initiate rapid cooling:

a. Remove clothing as necessary.

b. Cool packs to lateral chest wall, groin, axilla, carotid arteries, temples, and behind knees.

c. Sponge with cool water or cover with wet sheet and fan the body.

6.   Massage extremities during cooling to prevent cutaneous vasoconstriction.

7.
If convulsing, see Seizure protocol.

8.
Place cold packs around distal IV tubing.
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HYPERKALEMIA
1. Definition:  Serum levels greater than 5.5 mEq/L.

2. Etiology:  Renal failure is the most common cause of significant hyperkalemia.  It may also result from muscle breakdown from trauma, burns or prolonged compression.





[image: image1.jpg]Hyperkalemia





Electrolyte disturbances.  Hyperkalemia (K+ = 6.8) with tall, peaked T waves.  Severe hyperkalemia (K+ = 9.1) with:

A. Flattening of the P wave and prolongation of the PR interval (1 ( 2),

B. Marked widening of the QRS complex (2 ( 3), and

C. Merging of the S wave into the T wave (3).

3.
Cardiac effects

A. 5.6-6.0 mEq/L - peaked T waves due to increased repolarization

B. 6.0-6.5 mEq/L - prolonged PR & QT intervals.

C. 6.5-7.0 mEq/L - diminished P waves and depressed ST segments; may result in an intracardiac block affecting in the following order:  atria, AV node, ventricles.

D. 7.5-8.0 mEq/L - P waves disappear, QRS complex widens, S & T waves tend to merge.

E. 10-12 mEq/L - classic sine wave occurs which represents loss of P wave and wide QRS complexes.

4.
Other effects

A. Skeletal muscle weakness to flaccid paralysis

B. Paresthesias

C. Respiratory depression

5.
Treatment options.

	MEDICATION
	DOSE
	ONSET/DURATION

OF ACTION
	MECHANISM

OF ACTION
	COMMENTS

	Calcium gluconate

(10%) or calcium 

chloride (10%)
	10 cc IV over 10 minutes (Ca is sclerosing so use large veins or central access)
	
1-5 min/~1 h
	
Antagonism
	EKG monitoring required.  Do not mix with HCO3.  Beware: Hypercalcemia 

	Sodium bicarbonate
	50 mEq IV over 10-15 minutes


	
~10-15 min/1-2 h
	
Antagonism &


redistribution
	Beware: Volume overload, hypertonicity, alkalosis, and seizures.

	Albuterol
	10-20 mg via nebulizer
	
30 min/2 + h
	Redistribution
	Relatively free of significant side effects.

	Glucose/insulin
	20 u regular insulin followed 10-15 minutes later by 50 ml of

50% glucose

mixed in 50 ml

D5W or NS infused over 20-30 minutes.
	30 min/while

infusion continued
	Redistribution:  insulin pushes K+ back intra-cellar; glucose prevents hypoglycemia
	Beware: Hyperglycemia and hypoglycemia.  Infused volume may be decreased by using D10, D20 or D50.

	Furosemide
	40 mg IV
	Minutes/while

diuresis continued
	Urinary K+

excretion
	Only in patients with residual renal function.
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HYPOTHERMIA
1.
Frostbite

A. Initial Trauma Care protocol.

B. Move patient to warm environment.

C. Protect injured part (blisters) with light sterile dressings.  Avoid pressure to area.

D. Cover with warm blankets and prevent re‑exposure to cold or refreezing of part.

E. Pain medication:  fentanyl 25-100 mcg slow IV push. See Pain Management protocol.

2.
Hypothermia

A.
Mild/moderate hypothermia: 95oF – 81oF (35o‑27oC) ‑ conscious patient or altered sensorium with shivering.

1.
Initial medical care.

a. Airway Management and Ventilation protocol

b. IV NS, warm IV bag and tubing with hot packs if available.

2.
Rewarm patient.

a. Place patient in warm environment.  Remove wet clothing.

b. Hot packs to axilla, groin, neck, and along thorax.  Wrap patient completely in warm blankets.

c. Place cap on patient's head.

B.
Severe hypothermia:  80oF (27 oC) or below, altered sensorium or unconscious patient.  The heart is more susceptible to dysrhythmias.  May have apnea, dusky or cyanotic appearance with fixed and dilated pupils.

1. Initial medical care ‑ contact Medical Control.

a. Airway Management and Ventilation protocol.

b. IV NS, active core rewarming:  warm IV bag and tubing with hot packs if available.

2. Maintain body temperature

a. Place patient in warm environment.  Remove wet clothing.

b. Active external rewarming:  hot packs to axilla, groin, neck, and along thorax.

c. Cover head and trunk only with warm blankets.

3. If pulseless and asystolic, do not start CPR.  Caution:  pulse may be difficult to detect; check for at least one minute.

4. Gentle handling to avoid precipitating VF.

5. If the patient is unconscious and in VF, do not delay transport to defibrillate or administer drugs with a temperature below 90oF (32 oC).  CPR is indicated when patient is in VF without a palpable pulse.  Initiate the above care and transport with specific attention to the airway and providing supplemental O2.

6. If VF occurs at temperatures greater than 85 oF (29 oC), make one attempt at defibrillation.

7. The hypothermic patient should not be declared dead unless s/he fails to respond to resuscitation after being rewarmed to 90oF (32oC).
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INTRAAORTIC BALLOON PUMP (IABP) MANAGEMENT

Refer to Coronary Insufficiency/Acute MI protocol

1. Definition:  Cardiac assist device with a mechanical counterpulsation designed to increase coronary artery perfusion and decrease left ventricular workload.

2. Indications (transports from one tertiary facility to another—ex. GLMC to Madison)

A. Cardiogenic shock or left ventricle failure

B. Acute myocardial infarction

C. Unstable angina refractory to medical therapy

D. Preoperative stabilization of high-risk patient

E. Circulatory support for cardiac transplant patients

F. End-stage cardiomyopathy awaiting cardiac transplant

3.
Complications

A. Lower limb ischemia

B. Renal artery occlusion

C. Excessive bleeding at insertion site

D. Thrombocytopenia

E. Infection

F. Aortic dissection

G. Compartment syndrome

H. Balloon rupture

I. Mechanical complications

J. Timing errors with resultant worsening of hemodynamics

K. Obstruction of left subclavian artery

L. Vascular injury and/or thrombus

M. Retroperitoneal bleed

4.
Operating considerations

A. Balloon inflation begins at the dicrotic notch

B. Balloon deflation must occur before upstroke of arterial waveform

C. Trigger selection - EKG 99% of time; take rhythm from IABP.  Patient will need  to be double patched to be able to use the Zoll monitor.

D. Augmentation should be no less than 50%.

E. When flushing central lumen of IAB catheter, turn IABP to standby.

F. IABP runs off the inverter.  The battery is used during transport between hospital and helicopter.  Battery life is 1½-2 hours

G. Do not add extra stopcocks or extension tubing to system

H. Full helium tank lasts approximately 2 months

I. Balloon must not remain inactive in aorta for more than ½ hour.

J. IABP will autofill with every 1000 feet change in altitude (be aware the IABP goes on standby when it autofills)

5.
Manual Inflation

A. Disconnect extension tubing

B. Connect stopcock and 60 cc syringe

C. Manually inflate and deflate balloon with 40 cc of air every 5 minutes

D. Goal is to prevent clot formation on balloon, not to synchronize with systole

6.
Trouble shooting

A. Low battery alarm:  Once this alarm occurs, there is approximately ½ hour of battery life.


B. Low helium alarm:  Once this alarm occurs, you will have 24 fills left (approximately 2 days worth).

C. IAB catheter disconnect alarm


1. Check all connections starting with patient working back to machine

2. Autofill balloon

3. Resume pumping

D.
System failure alarm

1. Turn machine off, wait 30 seconds, turn back on.

2. If alarm continues, proceed to manual inflation.

E.
Balloon rupture, blood in catheter



1. Discontinue pumping

2. Clamp tubing

3. Do not inflate manually

4. If > 30 minutes to destination, remove IAB.


F.
Excessive bleeding at site

1. Apply manual pressure at site

2. Stop anticoagulants

3. If bleeding continues and patient becomes hemodynamically compromised, remove IAB.

G.
Retroperitoneal bleed

1. Signs and symptoms:  sudden unexplainable hypotension; groin, leg, flank, abdomen pain; tachycardia; signs of cardiac ischemia

2. Apply manual pressure at site

3. Stop anticoagulants

4. If patient becomes or continues to be unstable, remove IAB.

H.
Rhythm change to tachycardia

1. Turn IABP to 1:2 frequency

2. May need to autofill more frequently

I.
Cardiac arrest

1. Change to "pressure trigger" during chest compressions

2. May defibrillate

3. Follow ACLS protocol

PROTOCOL\ADULT   

Reviewed 12/05

IV ACCESS
1. This protocol is pertinent for those patients who currently (or may at some point) require significant volume resuscitation, (e.g., hemodynamically, unstable trauma patients, gastrointestinal bleeding, etc.). Hemodynamically stable patients should be managed in standard fashion.

2. Attempt one to two 16-18 ga peripheral catheters.

A. If unsuccessful, use the EZ-IOTM for emergent access when patient needs volume or medications rapidly.

B. If a smaller IV (18 or 20g) is available, attempt to convert to 7 Fr Arrow Rapid Infusion Catheter (RIC) only if a second line has been secured and large fluid volume infusions are needed.

C. If time allows, attempt percutaneous access at the femoral vein in the groin (medial to femoral artery) with Seldinger technique.  Cannulate vein with 8.5 Fr PSI.

D. If femoral access is not an option or unsuccessful, attempt central venous access at right internal jugular or right subclavian vein with Percutaneous Sheath Introducer (PSI), (obtain post‑procedure x‑ray if available to confirm position and rule out a pneumothorax.  NOTE:  If patient already has a chest tube in place, choose that side for central venous access).

E. EZ-IOTM  
1. May be considered prior to peripheral IV attempts in the following situations:
a. Cardiac arrest
b. Profound hypovolemia
c. IV access not readily available
2. Contraindications
a. Fracture of tibia or femur; consider alternate side
b. Previous knee replacement; look for vertical scars on knees.
c. Infection at insertion site
d. Inability to locate landmarks
3. Insertion site
a. No anesthesia at insertion site required

b. Prep skin with alcohol or Betadine swabs

c. Use adult device if > 40 kg; pediatric device for < 40 kg

d. Two finger widths below the patella is the tibial tuberosity
e. One finger width medial to the tibial tuberosity is the point of insertion
4. Confirmation placement
a. Firmly seated in bone
b. Blood at tip of stylet
c. Aspiration of a small amount of marrow with a syringe
d. Free-flow of fluids without evidence of extravasation
5. Prior to use

a. Flush the EZ-IOTM catheter with 10 ml of saline; failure to flush may result in a limited or decreased flow
b. If the patient is conscious, slowly administer 2 ml (40mg) of 2% lidocaine prior to the initial bolus

6. Use of EZ-IOTM catheter
a. Infuse fluids or meds per protocol; all drugs can be used

b. Use pressure bag to maintain adequate flow rates; up to 900 ml/hr at gravity flow and 3,000 ml/hr with 300 mmHg pressure bag.

c. Drugs are in central circulation within 1-2 seconds

d. Do not leave the EZ-IOTM catheter for more than 24 hours
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LATEX ALLERGY

1. Be prepared for a reaction.  Have epinephrine ready.  Refer to Shock (Anaphylactic) protocol.

2. Wash hands before beginning procedure.

3. Non-latex gloves must be worn (nitrile or vinyl).

4. Make certain there is no rubberized cover protector on patient's pillow.

5. Type of tape that can be used:  Microfoam, Blenderm, Durapor, silk Tegaderm, and Transpor.

6. IV tubing ports must be taped.  Do not give meds through rubber stopper.
7. For all meds with rubber stopper, remove stopper, then draw up med.

8. IV meds: If you must draw through rubber stopper, use a filter needle.  Dispose of filter needle.  Infuse med into IV tubing with new stopcock or needle.

9. To mix meds in partial fill bags, cover rubber port with tape.  Draw up med as previously directed and add to bag via infusion port.  Plug into stopcock.

10. Do not leave drugs sitting in syringes.

11. All emergency drugs are OK.

12. Do not use Betadine for IV starts.  Persist is preferred.

13. Do not use Band-Aids.

14. If in doubt, rinse with NS and wrap equipment or body part being touched.

15. All items in the helicopter are latex-free unless labeled with an orange sticker.  If an item is labeled, refer to reference sheet for what portion contains latex.

16. The peds central line kit may be used if the syringe is discarded and another latex-free one is substituted.

17. The latex-free kit now contains Saran Wrap to wrap only those items in question.
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NEUROLOGIC CHANGES WITHOUT CLEAR ETIOLOGY
Acute neurologic changes maybe related to a variety of factors including hypoglycemia, drugs, alcohol, pain, trauma, hypoxia, hypercarbia, electrolyte imbalance and hypo/hypertension.

1. Document GCS and monitor every 5-10 minutes.

2. If GCS < 8 or evidence of airway compromise, intubate patient.  See Rapid Sequence Intubation protocol.

3. Establish IV.  See IV Access protocol.

4. Check blood sugar. If hypo- or hyperglycemic, see Diabetic Emergencies protocol.

5. If the patient is not hypoglycemic, hypoxic or hypercarbic, administer naloxone 2 mg IV (0.02 mg/kg for peds).  May be repeated if a response is noted.

6. If patient has unexplained hypo/hypertension, see Blood Pressure Management protocol.

7. If evidence of or history of trauma, perform trauma survey.  See Initial Trauma Care protocol.

8. Obtain history of drug use (both prescribed and street drugs), recent alcohol ingestion, past medical history from hospital staff, local EMS, etc.  If there is evidence for or history of cyclic antidepressant overdose, see Cyclic Antidepressant Overdose protocol.
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OBSTRUCTED AIRWAY
1.
Conscious patient:  Ask patient if he can speak.

B. If YES, do nothing.

C. If NO:

1. Perform Heimlich maneuver.

2. If unsuccessful in relieving obstruction, repeat until either the foreign body is expelled 
or the victim becomes unconscious.  If the patient is unconscious, see below.

2.
Unconscious patient

A. Open airway and attempt to ventilate.

B. If obstructed, reposition head and neck and re‑attempt to ventilate.

C. Perform tongue-jaw lift, followed by finger sweep to remove object.

D. Open airway, and attempt to ventilate.  If still obstructed, reposition head and try to ventilate.

E. Give up to five abdominal or chest thrusts.

F. If unable to ventilate, repeat steps C, D and E up to six times.

G. If still unable to ventilate, attempt direct extraction via laryngoscope and forceps.

H. If unsuccessful in removing foreign body or relieving upper airway obstruction, perform needle or surgical cricothyroidotomy.

I. If cardiac arrest occurs, institute V‑fib or Asystole protocol as appropriate.
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PAIN MANAGEMENT
1.
Goals for pain management

A. To reduce painful stimuli

B. To minimize the stress response

2.
Pitfalls of pain management

A. Hemodynamic instability:  fentanyl may cause worsening of hypotension secondary to the direct action on vascular smooth muscle resulting in peripheral pooling; avoid in patients with an unstable cardiovascular status.

B. Allergies are uncommon; nausea and vomiting is less frequent than with other narcotics.

C. Skeletal and thoracic muscle rigidity occurs especially following rapid IV administration; if it occurs, assist breathing with bag-valve mask breathing.  Neuromuscular blockade may be required.

D. Histamine release rarely occurs.

E. Use of midazolam and rocuronium do not block pain receptors; patients often still require pain control.

F. Avoid in patients with significant head injuries

1. May cause increase ICP due to CO2 retention from induced respiratory depression

2. May depress mental status

3. May affect pupillary reaction and obscure the neurological exam

3.
Management

A. Maintain adequate restraints

B. Ensure long bone fractures are adequately splinted to minimize pain

C. Cardiac monitor, oximeter and capnometer
D. Administer fentanyl 25-100 mcg slow IV push (1-2 mcg/kg in peds), repeat as indicated based on patient’s response and hemodynamic status
E. If reversal is required, use naloxone 2 mg IV (0.1 mg/kg in peds); repeat as indicated.
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PULMONARY EDEMA
1. Definition:  Generically, it is an increase in lung water resulting in hypoxemia.

2. Description, etiology and management.

A.
ARDS or permeability pulmonary edema is a distinct form of edema which is frequently fulminant resulting in severe hypoxemia, shunting, reduced lung compliance and at times, irreversible lung damage.

1.
Conditions associated with ARDS.

a. Septic shock

b. Drug overdose, especially aspirin.

c. Liquid aspiration, e.g. gastric, fresh or salt water.

d. Toxic inhalation


e. PE, fat embolus, amniotic or air embolus.

f. Multiple trauma

g. Pulmonary contusion

h. Eclampsia

2.
Clinical features leading to diagnosis.

a. Usually occurs 12-72 hours after crisis.

b. Tachypnea and labored breathing.

c. PaO2 < 50 with FiO2 > 50%.

3.
Management

a. Address and manage underlying insult.

b. IV of NS:  infuse sufficient volume to maintain perfusion of vital organs.

c. Mechanical ventilatory support required for most patients.

d. Albuterol 5 mg via nebulizer or MDI if patient intubated.

e. Start with 5 cm of PEEP and increase in 2 cm increments to maximum of 10 cm to improve oxygenation if hemodynamically stable.

f. Use large tidal volumes to accommodate lung resistance and to prevent or reverse atelectasis.

B.
Cardiogenic pulmonary edema (CPE) is lung water resulting from leakage of fluid from pulmonary capillaries venules into lung tissue (interstitial).

1.
Conditions associated with CPE.

a. LV failure from acute MI, cardiomyopathies and valvular heart disease.

b. Volume overload.

2.
Clinical features include:

a. Cough

b. Diaphoresis

c. Dyspnea

d. Fatigue

e. Wheezing

f. Pink tinged frothy sputum

C.
Management

1. See Airway Management and Ventilation protocol.

2. First line therapy:  nitroglycerin

a. Aggressive nitroglycerin administration: SL or drip if systolic BP remains above 90 or a mean > 60.

b. Provide rapid, reliable preload reduction

c. Maintains or improves stroke volume and CO

d. Avoid if any history of PDE 5 inhibitor (Viagra, Levitra, Cialis) use in the past 48 hours

3. Second line therapy:  enalaprilat 1.25mg IV; do not give if SBP < 90

a. Decreases SVR, MAP and preload

b. Increases stroke volume and CO

c. Onset of action by 6 minutes

4. Third line therapy:  furosemide 20mg IV

a. Use after preload and afterload reduction

b. Avoid use until 30 minutes after nitroglycerin and enalaprilat administration

c. Decreases preload through diuresis, but this is a delayed effect

5. Avoid narcotic administration:  respiratory and myocardial depressant at high doses

6. If patient becomes hypotensive, turn off nitroglycerin drip.  Refer to Blood Pressure Management protocol.    

7. Foley catheter; monitor I&O.

8. Transport in position of comfort.    
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RAPID SEQUENCE INTUBATION (RSI)
Goals:
Provide rapid muscular relaxation


Provide adequate sedation and amnesia


Decrease the risk of aspiration


Attenuate the rise in ICP associated with laryngoscopy

1.
Preintubation preparation

A. Suction available.

B. Appropriate ETT with balloon checked and stylet available.

C. Patent IV access.

D. Working laryngoscope with various straight and curved blades available.

E. Cardiac/blood pressure/oxygen saturation monitor/capnometer.

2.
Preoxygenation

A. Five minutes of 100% oxygen is best, but three conscious vital capacity breaths of 100% oxygen is adequate when time is of the essence.

B. Preoxygenation phase allows a reservoir of oxygen to accumulate and allows 3-5 minutes of apnea without serious hypoxemia in an adult.

C. Avoid using a BVM as gastric distention leads to vomiting and potentially aspiration; if necessary, use Sellick’s maneuver to prevent gastric distention.

D. Assess patient for indicators of a difficult airway

1. (LEMON law):

a. L=Look externally (obesity, retracted mandible, beard, abnormal dentition, etc.)

b. E=Evaluate the 3-2-2 rule (mouth opening, chin to hyoid and mandible to thyroid)

c. M=Mallampati classification (how much of the posterior pharynx is able to be seen)

d. O=Obstruction (epiglottitis, tumor, trauma, abscess, etc.)

e. N=Neck mobility (c-spine immobilization, arthritis, previous stabilization)

2. Mallampati Score for predicting a difficult airway

a. Class I:  soft palate, uvula, pillars visible—no difficulty

b. Class II:  soft palate and uvula visible—no difficulty

c. Class III:  soft palate, base of uvula visible—moderate difficulty

d. Class IV:  hard palate visible only—severe difficulty

E. Prior to use of RSI meds, document a brief neurological exam including the GCS.

F. Pediatric airway differences:  In the pediatric population, the larynx is located more anteriorly and cephalad. The epiglottis is shorter and u‑shaped (vs. flat in the adult). The angle formed by the epiglottis and vocal cords is more acute in the infant and child.  The infant's gums are soft, vascular, and easily damaged.  As they progress, deciduous, or "baby teeth" erupt which are poorly anchored and easily dislodged. The tongue is relatively large while obviously the larynx and trachea are much smaller in the pediatric patient compared to the adult.  Care must be taken not to hyperextend the neck, as the trachea is very pliable and can collapse during intubation.  Straight laryngoscope blades are recommended in neonates and infants while either straight or curved can be used in older children.

3.
Drug administration

A.
Pretreatment: 

1.
Lidocaine 1.5 mg/kg IV push 3 minutes prior to intubation.

a. Decreases CBF and metabolic rate

b. Increases depth of anesthesia

c. Suppresses cough response

d. May cause hypotension

2.
Atropine 0.02mg/kg  (optional)

a. Prevents reflex bradycardia (less likely when not using succinylcholine)

b. Use in children < 5 years in age

B.
Induction:  Etomidate 0.3 mg/kg IV over 15-30 seconds (peds and adult)

1. Beneficial effect on ICP

2. Decreases CBF without altering CPP

3. Very minimal respiratory depression

4. No histamine release but may be contraindicated in severe asthma

5. Little to no effect on hemodynamics

D. Neuromuscular blockade: rocuronium 0.6-1.2 mg/kg IV.  Onset of action: 60-80 seconds; duration of action is 30-60 minutes depending on dosage.  Use higher dose when longer transport times are anticipated.

1.
Factors affecting action of competitive, non-depolarizing muscle relaxants:

a. Extremes of age

b. Liver disease (may have longer duration)

c. Renal disease (may have longer duration)

d. Hypothermia

e. Prolonged duration with MgSO4, antibiotics (especially aminoglycosides), lithium

f. Decreased duration with phenytoin and Tegretol.

g. Burn injury (if burn is < 10% BSA, no change in dosing is necessary; if the burn is > 40% BSA, patients may need up to 5 times the usual dose)

2 May cause hypotension especially in hemodynamically unstable patients; consider use of etomidate only.

E. Rarely neuromuscular blockade requires reversal.  To antagonize the neuromuscular blocking effect, administer edrophonium 0.5-1.0 mg/kg slow IV push.  If patient is bradycardic or <10 years of age, precede edrophonium with a dose of atropine; otherwise, draw up the edrophonium and atropine in the same syringe.  Atropine dose is .01 of the edrophonium dose, e.g., edrophonium dose = 40 mg, atropine dose = 0.4 mg.  Onset of reversal is 30-60 sec; duration is ~ 20 minutes.

1. Edrophonium is a cholinesterase inhibitor.  It displaces the neuromuscular blocking agent from the muscle cell receptor sites permitting the normal transmission of impulses.

2. Side effects include bradycardia and hypotension.

4.
Intubation

A. Apnea and a supple jaw confirm adequacy of neuromuscular blockade; if these conditions are not met, recheck in 15 seconds.  

B. As spontaneous respirations cease, have associate apply cricoid cartilage pressure (Sellick's maneuver) to occlude the esophagus behind it.  Maintain pressure until patient intubated, placement confirmed and cuff inflated.

C. If there is evidence of trauma, maintain in-line manual stabilization during intubation.

5.
Post-intubation:  confirm positioning by:  

A. Direct visualization during procedure

B. Auscultate lungs for equal breath sounds

C. Monitor O2 saturation and CO2 with a capnometer

D. Tube fogging may not be reliable for checking tube placement

E. If available and time allows, confirm ETT placement with a chest film.

F. Closely monitor vital signs and airway security during transport and document tube depth.  

G. Reassess airway with each patient move or transfer.

H. Re-sedate with midazolam (see Sedation protocol). 

I. Re-paralyze with rocuronium 0.2-1.2 mg/kg IV depending on length of paralyzation needed.

6. If ventilation becomes difficult or SpO2 starts dropping, consider the following possibilities

A. D=displacement of tube

B. O=obstruction

C. P=pneumothorax

D. E=equipment failure

 7.
If unable to intubate after paralysis, consider:

A. BVM

B. Laryngeal Mask Airway (LMA)

C. Melker surgical airway or

D. Cook retrograde wire
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SEDATION
1. Goals for sedation

A. To prevent additional injury

B. To prevent psychological trauma

C. To minimize adrenergic stress response

D. To prevent or manage "withdrawal"

2. Pitfalls of sedation

A. Obscured neurological exam

B. Hemodynamic instability

C. Prolonged sedation

3. Management

A. Maintain adequate restraints.

B. Observe for evidence of hypoxia or hypovolemia, which may be causing agitation.

C. Cardiac monitor, oximeter, capnometer

D. Midazolam (for mild agitation)

1. Administer 1-5 mg (0.1mg/kg in peds) midazolam in 1 mg increments.  Use the lowest dose that provides adequate sedation.

2. May repeat as necessary to maintain sedation.  Half‑life for midazolam is 1‑4 hours.

3. If reversal of sedation is required, use flumazenil 0.2 mg IV every 45 seconds up to 1 mg until desired level of consciousness is achieved.  May need to be repeated in 20‑40 minutes.  Cautious use of flumazenil in TCA overdose.

E. Propofol (for intubated patients only)

1. Initiate drip at 10-15 mcg/kg/minute IV.  Increase by 10 mcg/kg/min every 5minutes until desired level of sedation is achieved or maximum dose of 50 mcg/kg/minute is achieved.

2. Document a SBP > 100 before each increased dose

3. Avoid use if

a. Egg or soybean allergies

b. Hemodynamically unstable: SBP < 100 or HR < 50 (propofol may cause hypotension and bradycardia)

4. Onset 30-45 seconds; duration 20-75 minutes (dose dependent duration)

F. Haloperidol (for major agitation; combative patients)

1. If IV site is available, give 2.5 mg IVP, repeat as needed

2. If IV site is not available or accessible, give 5.0 mg IM, repeat as needed
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SEIZURES/STATUS EPILEPTICUS
1.
Patient assessment

A. Definition of status epilepticus:  Single seizure, duration > 15 minutes or > 3 repetitive seizures with no interim lucidity.

B. History

1. Prior history of seizures (current anti‑seizure medicines)

2. Diabetes mellitus (check blood sugar)

3. Alcoholism

4. Head injury

5. Hypoxia

C. Physical exam

D. Assess pre‑arrival diagnostics/interventions

2.
Treatment

A. Prevent patient injury.

B. Cardiac monitor, oximeter.

C. Airway Management and Ventilation protocol.

D. IV NS if able.

E. Drug therapy

1.
New onset seizures:

a. If IV site is available, give midazolam in 2 mg increments every 2 minutes until seizure activity stops.

b. Be prepared to manage hypoventilation/apnea and hypotension (see Rapid Sequence Intubation and Blood Pressure Management protocol)

c. If IV site is not available, give midazolam 0.2 mg/kg IM (usual adult dose is 10 mg IM).

2.
Status epilepticus:

a. If IV site is available, give midazolam 0.2 mg/kg (10‑15 mg in adults) followed by a midazolam drip of 0.15 mg/kg/hr (10 mg midazolam in 50 ml NS for a concentration of 0.2 mg/ml).

b. Be prepared to manage hypoventilation/apnea and hypotension (see Rapid Sequence Intubation and Blood Pressure Management protocol)

c. If IV site is not available, use midazolam 0.2 mg/kg IM (usual adult dose is 10 mg IM)

3.
Following seizure cessation,

a. Start phenytoin 20 mg/kg (e.g. 1000 mg in 100 ml NS for a maximum concentration of 10 mg/ml) for patients not currently taking the drug.

b. Infusion rate of < 50 mg/min with careful monitoring for hypotension and dysrhythmias.

c. May not be given IM

d. For patients already taking phenytoin, contact Medical Control before starting IV phenytoin.

F.
Frequent monitoring of blood sugars; treat per protocol in addition to infusion of D5W.  (Consider giving thiamine 100 mg IV or IM for the malnourished patient, i.e. a patient with alcoholism, hyperemesis gravidarum, cancer, etc.)
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SHOCK
1. Definition:  A state of inadequate tissue perfusion occurring secondary to circulatory failure.

2. Etiology

1. Hypovolemia - occurs with severe hemorrhage or dehydration.

2. Pump failure - occurs in cardiogenic shock.

3. Loss of vascular tone - occurs in septic, neurogenic shock or anaphylactic shock.

4. Obstruction of cardiac filling - occurs with tamponade, tension pneumothorax and pulmonary embolus.

3.
Descriptions and Management

A.  Hypovolemic shock
1. Pathophysiology:  Early circulatory responses to blood loss are compensatory, i.e. progressive vasoconstriction of cutaneous, muscle and visceral circulation to preserve blood flow to kidneys, heart and brain.  Tachycardia is the earliest measurable sign.

2. Presentation

	
	CLASS I
	CLASS II
	CLASS III
	CLASS IV

	Blood Loss (mL)
	Up to 750
	750-1500
	1500-2000
	>2000

	Blood Loss (%BV)
	Up to 15%
	15-30%
	30-40%
	>40%

	Pulse Rate
	<100
	>100
	>120
	>140

	Blood Pressure
	Normal
	Normal
	Decreased
	Decreased

	Blood Pressure (mmHg)
	Normal or

increased
	Decreased
	Decreased
	Decreased

	Respiratory Rate
	14-20
	20-30
	30-40
	>35

	Urine Output (mL/hr)
	>30
	20-30
	5-15
	Negligible

	CNS/Mental Status
	Slightly

anxious
	Mildly

anxious
	Anxious and

confused
	Confused and

lethargic

	Fluid Replacement (3:1)
	Crystalloid
	Crystalloid
	Crystalloid

and blood
	Crystalloid

and blood


3.
Management

a. Control obvious hemorrhage.

b. Adequate IV access:  at minimum two large bore upper extremity IVs.

c. Initial fluid bolus is 1-2 liters NS with a SBP goal of > 90.

d. Consider packed RBCs for continued hemodynamic instability (SBP < 90) after 2 liters NS.  Request from referring facility if readily available (O-neg).

B.
Cardiogenic shock
1. Definition:  syndrome of hypotension associated with acute MI; mortality > 80%.

2. Presentation:  hypotension, cool, diaphoretic, cyanotic, dyspneic, clouded sensorium, decreased urine output; pulmonary edema evident on exam.

3. Management

a. High-flow oxygen to reduce myocardial oxygen use.

b. Intubation indicated when cyanosis, respiratory fatigue or deterioration in mental status occurs (see Rapid Sequence Intubation protocol)

c. Small fluid boluses of 250 cc NS.  Monitor for evidence of failure.

d. Monitor I&O.

e. Start norepinephrine at .01 mcg/kg/min titrating to achieve and maintain systolic blood pressure > 90.

f. If an effective cardiac output cannot be achieved, refer to Blood Pressure Management protocol.

C.
Septic shock
1. Definition:  Shock in which blood volume is dispersed into a greatly dilated peripheral circulation caused by bacteria and their endotoxins; associated mortality in excess of 25%.

2. Presentation:  Early phase:  fever, flushed, hyperdynamic often with agitation or confusion and hyperventilation; late phase:  peripheral perfusion and vital organ perfusion impaired, obtundation, decreased urine output, decreased blood pressure and peripheral vasoconstriction.

3. Management

a. Aggressive fluid resuscitation using 500 cc boluses of NS.  Monitor for evidence of failure.

b. Monitor I&O.

c. Start norepinephrine at .01 mcg/kg/min titrating to achieve and maintain systolic blood pressure > 90.

d. If an effective cardiac output cannot be achieved, refer to Blood Pressure Management protocol.

e. Prompt and appropriate use of antibiotics (contact Medical Control); attempt to secure from referral facility.

D.
Neurogenic shock

1. Definition:  Shock caused by impairment of the descending sympathetic pathways in the spinal cord resulting in vasodilatation and peripheral pooling and loss of innervation to the heart resulting in bradycardia.

2. Management

a. Initial therapy using 500 cc boluses of NS through two large bore catheters.

b. Monitor I&O.

c. Preservation of body heat.

g. For resistant hypotension (SBP < 90 after 2L NS), start norepinephrine at .01 mcg/kg/min titrating to achieve and maintain systolic blood pressure > 90.  Refer to Blood Pressure Management protocol.

d. Atropine per Bradycardia protocol.

e. External pacing for resistant bradycardia.



E.
Anaphylactic shock

1. Definition:  Literally means "removal of protection"; describes the syndrome of severe hypersensitivity reaction characterized by cardiovascular collapse and respiratory compromise.

2. Presentation

a. Symptoms may begin within seconds or may be delayed up to one hour from exposure.

b. Generalized angioedema.

c. Tightening sensation in throat and chest progressing to laryngeal and bronchial spasm manifested by hoarseness, stridor and wheezing.

d. Frequently see nausea, abdominal cramps, vomiting and diarrhea.

e. Impending cardiovascular collapse presents with tachycardia and hypotension.

3.
Treatment

a.
Conscious with BP greater than 90 systolic:

1) IV NS at TKO.

2) Epinephrine 1:1000 0.3 cc sub‑Q.  May repeat dose in 5 minutes if patient remains dyspneic, (caution in age > 40 yr. or known CAD or current beta blocker usage—may precipitate hypertensive emergency due to the unopposed alpha effect) 

3) If no or limited response, give diphenhydramine 50 mg IV push over 2‑3 minutes.  If no IV, diphenhydramine may be given IM.

4) If wheezing present, albuterol nebulizer every 15‑20 minutes prn.

b.
Altered consciousness or BP less than 90 systolic:

1) IV NS wide open; consider a second line.

2) Epinephrine 3‑5 cc 1:10,000 IV very slowly by injecting into IV port with IV wide open.

a) If patient apneic and intubated may give epinephrine down the ETT

b) May repeat dose in 5 minutes if limited response.

c) Be prepared to treat V‑tach or V‑fib.

3) Diphenhydramine 50 mg IV push over 2‑3 minutes. 

4) Methylprednisolone 125 mg IV.

5) Start norepinephrine at .01 mcg/kg/min titrating to achieve and maintain systolic blood pressure > 90.  Refer to Blood Pressure Management protocol.
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STROKE MANAGEMENT

1.
Patient Assessment

A. History

1. Well-described, sudden focal neurologic deficits

2. Occur with or without mild headache and occasional vomiting

3. Seizures occasionally herald the stroke onset

4. Significant obtundation is unusual

B. Cincinnati Pre-hospital Stroke Scale
1. Evaluates for facial palsy, arm weakness and speech abnormalities.

2. Items are scored as either normal or abnormal.

a. Facial droop (the patient shows teeth or smiles)

Normal:  both sides of face move equally

Abnormal:  One side of face does not move as well as the other

b.
Arm drift (the patient closes their eyes and extends both arms straight out for 10 seconds)



Normal:  both arms move the same, or both arms do not move at all

Abnormal:  one arm either does not move, or one arm drifts down compared to the other

c.
Speech (the patient repeats “The sky is blue in La Crosse”)

Normal:  the patient says correct words with no slurring of words

Abnormal:  the patient slurs words, says the wrong words, or is unable to speak

C. Treatment criteria

1.
Inclusion criteria

a. Age:  18 through 79

b. Diagnosis of ischemic stroke confirmed by clinical examination

c. Duration of symptoms less than 3 hours.  It is extremely important that an accurate history be obtained with regard to the time of onset of symptoms.

d. Normal head CT (confirmed by a radiologist)
e. Any abnormality on the Cincinnati Prehospital Stroke Scale
2.
Exclusion criteria

a.
Abnormal CT (must be confirmed by radiologist)

1) Intracranial hemorrhage of any size

2) Evidence of mass effect with shift

3) Subarachnoid hemorrhage

4) Signs of early stroke

b.
Suspicion of subarachnoid hemorrhage even if CT is negative

c. Intracranial surgery, head trauma or completed stroke within previous 6 weeks.

d. History of intracranial hemorrhage (regardless of how remote).

e. Uncontrolled hypertension: systolic > 180, diastolic > 110 on repeat measurements

f. Seizure at the onset of stroke.

g. Intracranial neoplasm, AVM or aneurysm.

h. Current use of anticoagulants with PT > 15 seconds; INR > 1.1; elevated PTT due to heparin; platelet count < 100,000/mm3.

3.
Relative contraindication (contact Medical Control)

a. Patients with severe neurological deficits

b. Patients with significant hypertension

2.
Treatment

A. IV access x 2 of NS; limit number of attempts.  Maintain at 75 cc/hr.

B. Avoid aspirin, heparin, coumadin, NSAIDs, and Ticlid use.

C. Timing is critical.  Patients have only a 3-hour window for treatment.  Transport as soon as possible.
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THORACIC AND ABDOMINAL AORTIC ANEURYSM
1.
Patient assessment

A.
History

1. Thoracic:  relatively sudden onset, severe "tearing" chest pain with possible radiation to back.

2. Abdominal:  intermittent or constant abdominal pain commonly localized to left middle or lower quadrant.  Back pain and flank pain are the next most common symptoms.

B. Physical exam:  look for hypotension; pulse discrepancy side-to-side or upper versus lower extremities, pulsatile abdominal or groin mass with or without a bruit.

C. Review diagnostic studies.

1. EKG (may be nonspecific ST‑T changes).

2. Chest film (may show:  widened mediastinum, ET tube or NG tube deviation, pleural effusion, pleural capping [left sided]).

3. Abdomen films:  large calcified aneurysm may be seen on lateral abdominal film

2.
Treatment

A. Airway Management and Ventilation protocol.

B. IV Access protocol; NS x 2 sites.

C. Cardiac monitor, oximeter, capnometer.

D. Drug therapy (goal is to decrease "sheer forces" with desired SBP ‑ 110 mmHg).

1.
If SBP < 90 mm Hg:

a. Bolus patient with 200-300 ml NS; repeat as needed.

b. If BP not responsive to 2L NS, begin transfusing O neg. blood.

c. Consider a norepinephrine drip if no response to fluids and blood.  Refer to Blood Pressure Management protocol.

d. Desired SBP is 110 mmHg

2.
If SBP > 130-140 mm Hg, titrate SBP to approximately 110 mm Hg with one of the following agents:

a. IV lopressor 5 mg every 5 minutes up to 5 doses.  Contraindication: patients with CHF, cardiogenic shock, 2o shock or 3 o block, and severe bradycardia.

b. IV nitroprusside (range 0.1-2.0 mcg/kg/min) with minute BP checks.

c. IV nitroglycerin; start at 0.1 mcg/kg/min
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VARICEAL HEMORRHAGE

1.
Description

A. Bleeding esophageal varices are the most dramatic and immediately life-threatening complication of alcoholic liver disease.

B. With increasing portal pressure, a portosystemic collateral circulation develops, resulting in variceal hemorrhage, ascites and encephalopathy.

C. Bleeding varices account for 15% of all cases of UGI bleeding

D. Approximately one third of all patients with varices will bleed once. 

E. Each variceal bleeding episode is associated with a 20-30% risk of death.

2. Clinical presentation

A. History of liver disease or alcoholism causing an increased portal pressure.

B. Physical exam may reveal evidence of liver disease:  spider angioma, red palms, ascites and periumbilical venous dilatation.

C. These patients also have an increased incidence of peptic ulcer disease, esophagitis, Mallory-Weiss tears and GI erosions.

D. Bleeding is typically massive but may stop spontaneously in approximately 50-60% of patients.

3. Management

A. Initial treatment

1. Secure a stable airway; see Airway Management and Ventilation protocol.

2. Establish at least 2 large bore IVs.

3. Rapid infusion of NS.

4. Rapid infusion of packed RBCs followed by fresh-frozen plasma to maintain adequate tissue perfusion and replace depleted clotting factors.

B. Pharmacological treatment

1. Octreotide is an 8-amino acid peptide somatostatin analogue.

2. Variceal hemorrhage does not need to be confirmed to initiate octreotide; a history of alcoholism or liver disease associated with significant UGI bleeding is sufficient.  Octreotide may be beneficial for other sources of UGI bleeding as well.

3. Primary effects of octreotide are inhibition of gastric acid and GI hormone secretion, inhibition of GI motility and splanchnic blood flow.

4. Octreotide 50 mcg (half of one 1 ml 100mcg amp) is administered undiluted IV push followed by an infusion of 50 mcg octreotide per hour (dilute 2.5 ml [250 mcgs] from 3 amps and add to a 100ml bag of NS and run at 20 ml/hr [50 mcg/hr]).

5. Side effects are minimal

a. Flushing and subcutaneous edema occur in about 1-1.5%

b. Cardiovascular effects occur in less than 1% and include hypertension, palpitations and chest pain.

C. Storage

1. Octreotide must be refrigerated at 36-46oF.  

2. Outside of the refrigerator, octreotide is stable for up to 14 days at 70-86oF and protected from light.

3. Do not use if particles and or discoloration is observed.
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BURNS
Thermal Burns
1. Assess percent of body surface area burned by using Rule of Nines or using estimation based on patient's hand surface (including finger surface) = 1%.

2. Assess depth of burn ‑ lst, 2nd or 3rd degree.

3. Initial Trauma Care protocol.

A. Check for presence of singed facial or nasal hair; presence of hoarseness, wheezing or cough.

B. Airway Management and Ventilation protocol.

C. Fluid resuscitation using Parkland Formula:  4 ml LR/kg/% BSA (2o and 3o burns).  Half of calculated fluid is given in first 8 hours; the remainder is given over 16 hours.

D. May establish IV access through the burn site if able.

4.
Burn wound care ‑ moderate to critical burn.

A. Burns of moderate or major size should be covered with clean and dry dressings (burn sheet) only. Wet dressings are not favored because of the threat of hypothermia.  The dressings need not be sterile.

B. Rescuers should wear sterile gloves and mask until burn wounds are covered.

C. Remove loose clothing, jewelry, etc.  Do not pull away clothing that is stuck to burn.

D. If back is burned, place burn pad on burn sheet, absorbent side towards patient.

E. Cover patient with additional sterile sheet and blanket to conserve body heat.

F. CAUTION:  DO NOT BREAK BLISTERS.  DO NOT APPLY CREAMS, OINTMENTS OR ANTIDOTES TO BURNS.
5.
Pain medication.

A. Fentanyl 25-100 mcg slow IV push. See Pain Management protocol.

B. Do not administer narcotics until burn shock has been controlled.

C. DO NOT GIVE BY IM ROUTE.
Electrical Burns
1. Remove patient from source of electricity, or have power service cut off.

2. Initial Trauma Care protocol.

A. If monitor shows life‑threatening dysrhythmia, treat per appropriate protocol.

B. Establish 1‑2 IVs with LR; rapid fluid replacement is necessary with a goal of 100ml/hour.

C. Mannitol 25 gm after IV fluids infused; may repeat in 20 minutes if minimal urine output.

D. Foley catheter drainage.


3.
Burn wound care

A. Assess for entry and exit wounds.

B. No cooling necessary.

C. Cover with dry burn dressings.

4.
Pain medication.

A. Fentanyl 25-100 mcg slow IV push.  See Pain Management protocol.

B. Do not administer narcotics until burn shock has been controlled.

C. DO NOT GIVE BY IM ROUTE.
5. Continue to monitor patient's EKG and vital signs.

6. Transport.

Chemical Burns
1.
Initial management.

A. Irrigate and flush burn with copious amounts of water or saline unless contraindicated.

B. Irrigate burns to the eye with at least l L of NS in 5 minutes.

C. Alkaline burns should receive continuous irrigation throughout transport.

2.
Initial Trauma Care protocol ‑ if applicable.

3. Fentanyl 25-100 mcg slow IV push.  See Pain Management protocol.

4. Follow routine burn wound care.

NOTE:
 Treatment of fractures and other traumatic injuries takes precedence over burn wound management.

BURN CHART
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CARE OF AMPUTATED PARTS
1. Any gross contaminants on the amputated part should be removed by irrigating with normal saline.

2. No further attempts should be made to débride or otherwise cleanse the amputated part.

3. Place the part in sterile gauze sponges moistened with normal saline.

4. Next place part in sterile waterproof container (plastic placenta bag from OB kit can be used for larger parts).

5. Place sealed container in iced saline or place activated cold packs around container.
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CRUSH SYNDROME
1. Pathophysiology

A. Description

1.
Consequence of prolonged continuous pressure on a body part

2. Significant soft tissue injury and muscle necrosis leading to systemic complications of hypovolemia, compartment syndrome, rhabdomyolysis, electrolyte and acid-base imbalances, coagulopathy and renal failure.

B.
Flow of water and solutes across muscle membranes in crush syndrome

1.
Influx from ECF compartment into muscle cells

a. Hypocalcemia occurs frequently in crush syndrome

1) Symptoms include paresthesias, muscle spasms, tetany, seizures, weakness, hypotension, bradycardia, cardiac failure and arrest.

2) A positive Trousseau’s sign (carpopedal spasms when using a BP cuff) or Chvostek’s sign (facial twitch with tapping on the facial nerve) is an indication of neuromuscular irritability and hypocalcemia

b. The entire extracellular fluid (ECF) volume (~14 L) and most of its calcium content may be “sucked” into the swollen, injured muscle resulting in loss of circulating volume and shock.

2.
Efflux from damaged muscle cells into ECF

a.
Potassium

1) Results in hyperkalemia

2) Predisposes patient to cardiac dysrhythmias, especially PVCs

3) Conduction abnormalities, cardiac arrest and EKG changes (peaked T waves and widened QRS) may occur

b.
Phosphate

1) Results in hyperphosphatemia

2) Aggravation of hypocalcemia

c. Thromboplastin

1) Activates blood coagulation leading to excessive thrombin formation resulting in disseminated intravascular coagulopathy (DIC)

2) Evidence for DIC would be unexplained generalized oozing or bleeding

d. Histamine causes vasodilation and increased capillary permeability

C.
Acute renal failure (ARF)

1. Death from crush syndrome is in large part due to renal failure

2. Causes of ARF 

a. Deposition of myoglobin causing obstruction of renal tubules

b. Microthrombi in the glomerular capillaries due to hypercoagulation

c. Hypovolemia and subsequent decrease in renal blood flow

D. Compartment syndrome

1. Occurs when the circulation of and the function of tissues within a closed space are compromised by increased pressure within that space

2. Once established, a compartment syndrome tends to be self-sustaining

3. Deficits my become irreversible after 10 hours

4. Up to 50% will develop ARF if untreated

5. May not be apparent until after rehydration

2.
Treatment

A. Pre-extrication phase

1. Patients still trapped are protected from the systemic consequences of muscle tissue injury.

2. Most of the damage to muscle occurs after oxygenation is restored rather than during the period of ischemia.

3. Aggressive volume replacement is essential prior to extrication if possible

a. If normotensive (SBP > 90), NS infused at a rate of 1.5 L/hr

b. If evidence of shock, NS infused at a rate of 2-3 L/hr

B. Pre-hospital phase

1. Initial Trauma Care protocol

2. Direct pressure to control external bleeding

3. Early stabilization of all extremity fractures aid in controlling blood loss.

4. Use of PASG for stabilization of lower extremity fractures and control of bleeding may be indicated.

5. Forced mannitol diuresis can markedly diminish the renal toxicity of myoglobin and hemoglobin; institute only after a stable BP and adequate urine output (>100 ml/hr) has been established

a. Dosed at 0.5 g/kg by slow IVP 

b. Functions to partially counteract fluid sequestration by the injured muscles and helps to maintain ECF volume

c. Goal for urine output is 200-300 ml/hr

d. Foley catheter essential for monitoring purposes

6. Hypocalcemia

a. Usually self-limited and rarely requires therapy

b. Calcium administration is not recommended unless there is evidence of cardiac dysfunction or severe symptomatic hyperkalemia 

7. Hypothermia is frequently a problem and can exacerbate existing abnormalities; keep the patient as warm as possible

PROTOCOL/ADULT

Reviewed 12/05

HEAD INJURY

(Traumatic & Atraumatic)
Traumatic Intracranial Hemorrhage
1.
Primary assessment/resuscitation (see Initial Trauma Care protocol) ‑ Glasgow Coma Scale (GCS) and 

A. C‑spine precautions

B. Airway Management and Ventilation protocol

C. IV access with NS to maintain adequate blood pressure:  SBP > 90 (do not over hydrate)

2.
Management of increased intracranial pressure - Recognize Acute Herniation Syndrome (i.e. sudden decrease in level of consciousness, ipsilateral (same-side) pupillary dilation, contralateral (opposite-side) hemiparesis, decerebrate or decorticate activity).

A. Aggressive airway management:  If intubation indicated, remember lidocaine 1.5 mg/kg IV push to attenuate ICP response to intubation.  See Rapid Sequence Intubation protocol

B. Optimal oxygenation.  See Airway Management and Ventilation protocol

C. Hyperventilation

1. In absence of herniation signs, maintain normal pCO2 at approximately 35 mm Hg.

2. In presence of herniation signs, hyperventilate, keeping pCO2 between 30 & 35.

D. Mannitol 1 gm/kg IV for signs of herniation.   (NOTE: Patients receiving Mannitol require a Foley catheter.)

E. Seizures are a complication of traumatic ICH. If a history of seizures is obtained or seizures occur, see Seizures/Status Epilepticus protocol.

F. Maintain adequate blood pressure (SBP > 90 mm Hg) with NS (but do not give excessive fluids).

G. If nauseated or vomiting, see Antiemetic Therapy protocol.

H. Elevate head of bed (no more than 30o) for transport if situation allows.

Atraumatic Intracranial Hemorrhage (ICH)

1. Presentation:  Commonly lethargic and have marked hypertension.  Headache, nausea, vomiting often precede the neurologic deficit.

2. Management

A.
Airway management and perfusion are the highest priority.

1. If intubation is indicated, use lidocaine 1.5 mg/kg IV push to attenuate ICP response to intubation.  See Rapid Sequence Intubation protocol.

2. Optimal oxygenation.  See Airway Management and Ventilation protocol.

B.
Hyperventilation

1. In absence of herniation signs, maintain pCO2 at approximately 35 mm Hg.

2. In presence of herniation signs, hyperventilate, keeping pCO2 between 30 & 35.

C.
Blood pressure management

e. Nitroprusside drip (range 0.1-2.0 mcg/kg/min) with minute BP checks.

f. Acceptable BP ranges include a diastolic BP between 100 & 110 and a systolic BP between 160 & 200.  If patient has a history of hypertension, BP should be lowered slowly to patient's usual hypertensive BP.

D. Mannitol 1 gm/kg IV for evidence of herniation.

E. Seizures are a complication of spontaneous ICH. If a history of seizures is obtained or seizures occur, see Seizures/Status Epilepticus protocol.

F. If nauseated or vomiting, see Antiemetic Therapy protocol.

Atraumatic Subarachnoid Hemorrhage (SAH)
a. Presentation:  Sudden onset of a severe constant headache often associated with vomiting and may have a decreased level of consciousness.

b. Hunt & Hess Classification of SAH 

	Classification
	Symptoms

	
Grade I
	Asymptomatic or minimal headache and mild nuchal rigidity 


	
Grade II
	Moderate to severe headache, nuchal rigidity, no neurologic deficit other than cranial-nerve palsy

	
Grade III
	Drowsiness, confusion, or mild focal deficit

	
Grade IV
	Stupor, moderate to severe hemiparesis, possible early decerebrate rigidity, and vegetative disturbance

	
Grade V
	Deep coma, decerebrate rigidity, moribund appearance


c. Management

B. Airway management and perfusion is the highest priority.

1. If intubation is indicated, use lidocaine 1.5 mg/kg IV push to attenuate ICP response to intubation.  See Rapid Sequence Intubation protocol.

2. Optimal oxygenation.  See Airway Management and Ventilation protocol.

C. Risk of rebleeding is greatest in the first 24 hours.  If there is no history of hypertension, maintain systolic BP at < 140 mm Hg and diastolic BP < 90 or at prehemorrhage levels.

D. Seizures are a complication of SAH. If a history of seizures is obtained or seizures occur, see Seizures/Status Epilepticus protocol.

E. If nauseated or vomiting, see Antiemetic Therapy protocol.

F. Analgesia may be given for Grade I & II patients.  Titrate fentanyl IV to patient comfort but not to point of obtundation.   See Pain Management protocol.
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INITIAL TRAUMA CARE
1. First Impression
2. Primary survey and resuscitation.

A.
Airway

1. Assessment:  Evaluate for significant facial or upper airway trauma.

2. Management:

a. See Airway Management and Ventilation protocol.

b. Patients requiring intubation (see Rapid Sequence Intubation protocol)

1) Assume a cervical spine injury in all patients; maintain inline cervical immobilization for tracheal intubation. 

2) Possible c‑spine injury/no facial trauma, attempt:

a) Endotracheal intubation with manual in‑line stabilization.

b) Laryngeal Mask Airway (LMA)

c) Surgical airway techniques as last resort.

c.
Possible c‑spine injury/with significant facial trauma:  Consider surgical airway techniques if standard approaches are not possible

B.
Breathing

1.
Assessment:

a. Expose chest.

b. Rate pattern and depth of respirations.

c. Auscultate at apices and midaxillary line bilaterally.

d. Assess for flail segments or sucking chest wound.

2.
Management:

a. Airway Management and Ventilation protocol.

b. Consider aggressive intubation with unstable flail chest if respiratory compromise if evident.
c. Occlusive dressing for sucking chest wound with a 3-way closure.
d. Needle pleural decompression (2nd intercostal space, anterior or anterolateral chest) for tension pneumothorax (not necessary in small pneumothorax).  Consider chest tube (32-36F) for traumatic hemothorax/pneumothorax.

C.
Circulation

1.
Assessment:

a. Hypovolemia may be present with weak, thready, tachycardic peripheral pulse and delayed capillary refill.

b. Distended neck veins and shock may indicate traumatic pump failure (myocardial contusion, tension pneumothorax, cardiac tamponade).

c. External hemorrhage.

2.
Management:

a. See IV Access protocol and Shock protocol

b. NS wide open for hypovolemic shock x 2 liters.

c. Consider O negative PRBCs for persistent shock despite crystalloid resuscitation.

d. Direct pressure for external hemorrhage.

e. Consider MAST for pelvic and lower extremity fracture stabilization.

f. Management of traumatic pump failure for patients in extremis as per diagnosis:

1) Tension pneumothorax - (needle thoracostomy and chest tube)

2) Tamponade - (pericardiocentesis)

3) Myocardial contusion/failure - (pressor support-see BP Management protocol, dysrhythmia management-see ACLS protocols)

D.
Disability ‑ (brief neurologic evaluation)

1. Motor assessment and record level of consciousness.

2. Pupils—size and reactivity to light.

3. For unresponsive or patient demonstrating "acute herniation syndrome" refer to Head Injury (Traumatic) protocol.

E.
Expose the patient appropriately.

3.
Secondary survey

A.
List full set of vital signs, SpO2, Glasgow Coma Scale.

1. Perform thorough 90-second survey of each system in head‑toe fashion, (include back exam, rectal exam).  Use: inspection, palpation, percussion, and auscultation.

2. HEENT:  raccoon eyes, hemotympanum, CSF rhinorrhea, otorrhea, pupil recheck; mid facial fractures; c‑spine

3. CHEST: flail, contusion, crepitus, subcutaneous emphysema

4. ABDOMEN: tenderness, distension, bowel sounds, back, rectal exam

5. PELVIS: stability to compression, blood at urethral meatus, scrotal hematoma

6. EXTREMITIES: obvious deformity, pain to palpation, open fractures, neurovascular compromise

7. NEUROLOGIC: cranial nerves, pupils, gag reflex, DTRs, sensory, motor; (in suspected spinal cord injury, document rectal sphincter tone, presence of priapism)

B.
Review Diagnostics

1.
Radiography

a. C‑spine (if available pre‑boarding for airway management if indicated).

b. Chest film (look for hemo‑pneumothorax, pulmonary contusion, widened mediastinum and ETT position).

c. Pelvis (if available in hypotensive multiple trauma patients).

2.
Laboratory:  CBC, ABGs, and UA, if available

3.
EKG

C.
Management (for multiple injured trauma patients).

1. ABC's, as per primary survey (see Airway Management and Ventilation protocol).

2. All multiple trauma patients should have two functioning peripheral large bore IVs if possible; don’t delay the transport to establish (see IV Access protocol).

3. Spine immobilization (see Head Injury (Traumatic) and Spinal Cord Injury protocol).

4. Cardiac monitor, oximeter.

5. NG tube (if no contraindications; may consider orogastric placement).

6. Foley catheter (in absence of clinical suspicion for urethral injury, i.e., blood at urethral meatus, high‑riding prostate, pelvic fracture).

7. Splinting of extremity fractures.

8. Pain management per Pain Management protocol

9. For patients needing sedation, see Sedation protocol.
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REVISED TRAUMA SCORE

The Revised Trauma Score is a numerical grading system for estimating the severity of injury.  The score is composed of the Glasgow Coma Scale (reduced to approximately one third value) and measurements of cardiopulmonary function.  Each parameter (respiratory rate, systolic blood pressure and Glasgow Coma Scale) is given a number (high for normal and low for impaired function).  Severity of injury is estimated by summing the numbers.  The lowest score is 0, and the highest score is 12.  Revised trauma score (RTS) = A + B + C.

	GLASGOW COMA SCALE

	EYE OPENING
	Spontaneously
	4

	
	To speech
	3

	
	To pain
	2

	
	None
	1

	VERBAL RESPONSE
	Oriented
	5

	
	Confused
	4

	
	Inappropriate words
	3

	
	Incomprehensible words
	2

	
	None
	1

	MOTOR RESPONSE
	Obeys commands
	6

	
	Localizes pain
	5

	
	Withdraws to pain
	4

	
	Flexion to pain
	3

	
	Extension to pain
	2

	
	None
	1


	REVISED TRAUMA SCORE

	GLASGOW

COMA

SCALE
	13-15
	4

	
	9-12
	3

	
	6-8
	2

	
	4-5
	1

	
	3
	0

	RESPIRATORY

RATE
	10-29
	4

	
	29
	3

	
	6-9
	2

	
	1-5
	1

	
	0
	0

	SYSTOLIC 

BLOOD

PRESSURE
	>89
	4

	
	76-89
	3

	
	50-75
	2

	
	1-49
	1

	
	0
	0

	REVISED TRAUMA SCORE                        1-12
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ALTERNATE DRUG ROUTES
In the pre-hospital setting, most drugs and biologics will be administered via the intravenous route.  If there is a delay or inability to establish an IV, certain drugs may be administered via alternate routes.  These include:


Intramuscular 
(IM)


Subcutaneous 
(Sub‑Q)


Sublingual  
(SL)


Endotracheal
(ET)


Interosseous   
(IO)

The dosage and/or dilution of the drug may vary from the usual IV dosage and/or dilution.

Intramuscular Route Options
Drug











Dose
*Atropine





l mg/l0 ml



0.5 mg

 Diphenhydramine (Benadryl)



50 mg/l cc



25‑50 mg

 Furosemide (Lasix)




10 mg/ml



20‑80 mg

*Lidocaine 2%





100 mg/l0 ml



300mg ‑ 3 sites

 Magnesium





1 gm/2 ml



2‑4 gm

*Midazolam (Versed)




1 mg/1 ml



5‑15 mg

*Fentanyl (Sublimaze)




250 mcg/5 ml



25-100 mcg

 Naloxone (Narcan)




0.4 mg/l ml



0.4 mg

*USE OF ALTERNATE ROUTES  (e.g. IM) FOR THESE DRUGS IS AT DIRECTION OF MEDICAL CONTROL ONLY.

Endotracheal Route Options (NAVEL)

Drug











Dose
Narcan






0.4 mg/l ml



0.4 mg

Atropine





l mg/l0 ml



l mg

Epinephrine 1:10,000




l mg/10 ml



l mg

Lidocaine 2%





100 mg/10 cc



50‑100 mg

Sublingual Route Options
Drug











Dose
Epinephrine 1:1000 Solution 



l mg/l cc



l mg

Endotracheal Injection Procedure
1. Stop CPR briefly (5 seconds) and inject medication down the lumen of the endotracheal tube followed with ampule of NS.

2. Resume CPR.

3. Ventilate patient briskly.

Precautions

1. Avoid needle punctures of the endotracheal tube.

2. If medication used is not a pre‑load, make sure that the needle is securely attached to the syringe or remove needle before instilling medication.

3. The medication may be forced out of the ET tube during compressions.  After delivering a ventilation, and during the next set of compressions, a thumb placed over the opening of the ET tube may prevent the medication from escaping.
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ADULT DRUG LIST

Adenosine (Adenocard)
.
.
.
.
.
.
.
.
6 mg/2 ml

Albuterol ‑ Also MDI
.
.
.
.
.
.
.
.
5 mg/ml

Amiodarone (Cardarone)
.
.
.
.
.
.
.
150 mg/3 ml

Atropine
.
.
.
.
.
.
.
.
.
l mg/l0 ml

Calcium Gluconate 10%
.
.
.
.
.
.    
.
.
4.65 mEq/10 ml

D50
.
.
.
.
.
.
.
.
.
.
25 gm/50 ml

Dexamethasone (Hexadrol)
.
.
.
.
.
.
.
100 mg/10 ml

Diphenhydramine (Benadryl)
.
.
.
.
.
.
.
50 mg/ml

Dopamine Premix
.
.
.
.
.
.
.
.
200 mg/250 ml

Edrophonium (Tensilon).
.
.
.
.
.
.
.
150 mg/15 ml

Enalaprilat.(Vasotec)
.
.
.
.
.
.
.
.
1.25 mg/1 ml

Epinephrine 1:1000
.
.
.
.
.
.
.
.
l mg/ml, 30 mg/30 ml

Epinephrine l:10,000
.
.
.
.
.
.
.
.
l mg/10 ml

Etomidate (Amidate)
.
.
.
.
.
.
.
.
40 mg/20 ml

Fentanyl (Sublimaze)
.
.
.
.

.

.
250 mcg/5 ml

Flumazenil (Romazicon)
.
.
.
.
.
.
.
.
0.5 mg/5 ml

Furosemide (Lasix)
.
.
.
.
.
.
.
.
100 mg/10 ml

Haloperidol (Haldol) 
.
.
.
.
.
.
.
.
 5 mg/ml

Heparin Premix

.
.
.
.
.
.
.
.
12,500 u/250ml .45 NS

Heparin
.
.
.
.
.
.
.
.
.
.
10,000 u/10 ml

Hydralazine (Apresoline).
.
.
.
.
.
.
.
20 mg/ml

Labetalol (Normodyne)
.
.
.
.
.
.
.
.
100 mg/20 ml

Lidocaine Premix
.
.
.
.
.
.
.
.
l gm/250 ml D5W

Lidocaine 2%
.
.
.
.
.
.
.
.
.
100 mg/5 ml

Magnesium Sulfate
.
.
.
.
.
.
.
.
5 gm/10ml,50gm/50 ml

Mannitol 20% Premix
.
.
.
.
.
.
.
.
1000 mg/500 ml

Methylergonovine (Methergine)
.
.
.
.
.
.
.
0.2 mg/ml

Methylprednisolone (SoluMedrol)
.
.
.
.
.
.
125 mg/2ml,2gm/30 ml

Metoprolol (Lopressor)
.
.
.
.
.
.
.
.
5 mg/5 ml

Midazolam (Versed)
.
.
.
.
.
.
.
.
50 mg/10ml, 5mg/5 ml

Naloxone (Narcan)
.
.
.
.
.
.
.
.
4.0 mg/10 ml

Nitroprusside (Nipride)
.
.
.
.
.
.
.
.
50 mg/2 ml

Nitroglycerin 
.
.
.
.
.
.
.
.
.
25 mg/5 ml 

Norepinephrine (Levophed)
.
.
.
.
.
.
.
4 mg/4 ml

Octreotide (Sandostatin)
.
.
.
.
.
.
.
.
100 mcg/ml

Ondansetron (Zofran)
.
.
.
.
.
.
.
.
4 mg/2 ml

Oxytocin (Pitocin)
.
.
.
.
.
.
.
.
10 units/ml

Phenytoin (Dilantin)
.
.
.
.
.
.
.
.
250 mg/5 ml

Procainamide (Pronestyl)
.
.
.
.
.
.
.
1000 mg/10 ml

Propofol (Dripivan)
.
.
.
.
.
.
.
.
10 mg/ml

Rocuronium (Zemuron)
.
.
.
.
.
.
.
.
50 mg/5 ml

Sodium Bicarbonate 8.4%
.
.
.
.
.
.
.
50 mEq/50 ml

Terbutaline Sulfate (Brethine)
.
.
.
.
.
.
.
1 mg/ml

Vasopressin (Pitressin) .
.
.
.
.
.
.
.
.
20 U/ml

PEDIATRIC DRUG LIST

Epinephrine, Racemic, Inhalation Solution
.
.
.
.
.
15 ml

Sodium Bicarbonate 4.2%
.
.
.
.
.
.
.
10 mEq/10 ml 
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