MEDLINK AIRPRIVATE 


PEDIATRIC CARE PROTOCOLS
Version 4


NOTE:
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.



These protocols serve as recommendations only and do not represent absolutes in standard of care. 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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PRIVATE 

CARDIAC RHYTHM DISTURBANCES

1.   Treatment:

Sinus Tachycardia  (usually < 200 bpm)

A. Etiology includes anxiety, fever, blood loss, dehydration or other insult requiring increased cardiac output.

B. Therapy is directed at the underlying cause.

Supraventricular Tachycardia  (usually >230 bpm)

A. If IV present, adenosine 0.1 mg/kg IV/IO followed by 2-3 ml NS rapid IVP.  If unsuccessful, may double and repeat dose once.

B. With cardiovascular instability use synchronized cardioversion 0.5 J/kg biphasic (1.0 J/kg monophasic).  If SVT persists, increase dose to 1.0 J/kg biphasic (2.0J/kg monophasic).

Ventricular Tachycardia

A. With cardiovascular instability, synchronized cardioversion 0.5 J/kg biphasic (1.0 J/kg monophasic)

B. Amiodarone 5 mg/kg IV bolus for pulseless arrest; administer over 10-20 minutes for VT with a pulse.

C. Lidocaine bolus (l.0 mg/kg); if successful, follow by lidocaine infusion (20‑50 mcg/kg/min).

D. If cardioversion needs to be repeated, use 1.0 J/kg biphasic (2.0J/kg monophasic).

Bradyarrhythmias

A. Good ventilation and oxygenation.

B. Chest compressions.

C. Atropine 0.02 mg/kg (min. dose 0.1 mg, max. dose in child 0.5 mg, max. dose in adolescent 1.0 mg)

D. Epinephrine 0.01 mg/kg (0.1 ml/kg of 1:10,000) IV or 0.1 mg/kg (0.1 ml/kg of the 1:1000) ETT.  Vasopressin is not indicated in infants and children.

Ventricular Fibrillation

A. CPR

B. Defibrillate using 1.0 J/kg biphasic (2.0J/kg monophasic), double dose and repeat twice.

C. Amiodarone 5 mg/kg IV bolus for pulseless arrest; administer over 10-20 minutes for VT with a pulse.

D. Lidocaine bolus (l.0 mg/kg); if successful, follow by lidocaine infusion (20‑50 mcg/kg/min).

E. Magnesium 50 mg/kg IV for torsades de pointes or hypomagnesemia

2. Potentially reversible causes of cardiac arrest in pediatrics

A. Heart conditions eg. anomalies

B. Heart transplant (denervated heart)

C. Heart block

D. Head injury (increased ICP)

E. Toxins/poisons/drugs
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CONGESTIVE HEART FAILURE

1. Congestive heart failure in infants is manifested by tachycardia, tachypnea, hepatomegaly, irritability, difficulty feeding, pallor, diaphoresis and decreased urine output.  Cyanosis may or may not be present.  Auscultation often reveals crackles, rhonchi and a gallop.

2. Differential diagnosis includes:

A. Pneumonia

B. Anemia

C. Sepsis

D. Neurological pathology

3. Treatment

A. IV access.

B. Oxygen.  Consider intubation and ventilation.

C. IV at TKO.

D. Lasix (l mg/kg) IV push.  A urinary catheter is useful to monitor urine output.

E. Correct metabolic acidosis of severe (pH < 7.0) with sodium bicarbonate l mEq/kg IV. Contact Medical Control.

F. If hypotensive, consider inotropic support with norepinephrine, starting at .01mcg/kg/min); refer to Blood Pressure Management protocol.
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DIABETIC KETOACIDOSIS

1. Etiology:  Loss of pancreatic function resulting in significant glucosuria, ketonuria, and volume depletion.

2. Signs and symptoms

A. Urine positive for glucose and ketones.

B. Signs of dehydration

C. Labored respirations

D. Emesis

E. Abdominal pain

F. Change in mental status including stupor and coma.

G. May be initiated by intercurrent illness, stress, etc.

3. Classification

A.
Mild ‑ pH 7.25‑7.30

1. Total CO2 l5‑20 mEq/L

2. 0‑3% dehydration

B.
Moderate ‑ pH 7.20‑7.25

1. Total CO2 10‑l5 mEq/L

2. 3‑10% dehydration

C.
Severe ‑ pH < 7.20

3. Total CO2 < 10 mEq/L

4. > 10% dehydration

4.
A brief history, physical exam, assessment of mental status and degree of dehydration.  History should include the usual daily dose of insulin, onset and frequency of vomiting, dose and frequency of supplemental insulin and concurrent illness.

5.
Treatment

A. IV placement

B. IV fluids:  NS 20 cc/kg bolus over the first hour.

C. For blood sugars > 300mg/dl, give a bolus of regular insulin 0.1 unit/kg followed by 0.05 units/kg/hour continuous IV infusion.  Check a chemstrip every 30 minutes.

D. Close observation of mental status is critical as the potential for cerebral edema is significant.  If sudden CNS deterioration occurs, administer mannitol 0.25‑0.5 gm/kg IV bolus and hyperventilation should be considered.

E. Bicarbonate administration is rarely indicated; typically only when pH < 6.9.
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MENINGITIS

1. Treatment

A. Airway‑breathing‑circulation.

B. IV NS at TKO, unless shock is present.

C. When meningitis is strongly suspected, antibiotics should be given at the completion of the lumbar puncture.  If attempts to obtain CSF are unsuccessful, this failure should not delay the drug therapy.  If signs of increased ICP are present or the patient is in severe distress, LP may precipitate cardiopulmonary arrest and should be postponed until after the patient is stable.  Give antibiotics ASAP.  Blood cultures would be helpful in any case.

1.
Age < 6 months Ampicillin 50 mg/kg IV

Cefotaxime 50 mg/kg IV

2.
Age > 6 months Ampicillin 100 mg/kg IV

Ceftizoxime
50 mg/kg IV


If IV access is not readily obtained, administer antibiotics IM at doses listed above.

D. Monitor neurologic status closely.  Anticipate the need for control of increased ICP*.  Child should be intubated if neurological status deteriorates.  See Rapid Sequence Intubation protocol.

E. Anticipate the need for control of seizures.  See Seizure protocol.

F. Monitor closely for signs of septic shock and treat accordingly.

*Signs and symptoms of increased ICP:

Infants



Children

Poor feeding


Headache

High‑pitched cry

Vomiting

Bulging anterior fontanelle
Fever

Irritable, fussy


Seizures

Poor suck


Lethargy

Appears "sick"


Coma

Seizures


Posturing

Temperature instability

Late:  Cushing's triad:



Bradycardia



Hypertension



Tachypnea then apnea
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NEONATAL RESUSCITATION

1. Initial care

A. Dry and warm infant.

B. Place in supine position and open airway.

C. Prior to delivery:

1. If meconium:  Suction mouth then nose and deliver baby.  Suction deeply with meconium aspirator or 8‑10 F suction catheter.  Stimulate baby after suctioning.

2. If no meconium:  Suction mouth then nose.

D. Tactile stimulation of feet and/or back.

E. When appropriate, record and document the one and five minute Apgar Score.

	Sign
	0
	1
	2

	Pulse per minute
	Absent
	< 100
	> 100

	Respirations
	Absent
	Slow, irregular
	Good, crying

	Muscle tone
	Limp
	Some flexion
	Active motion

	Reflex irritability (suction catheter in nares)
	No response to stimulation
	Grimace 
	Cough or sneeze

	Color
	Blue or pale
	Pink body with blue extremities
	Completely pink


2.
Breathing

A. 100% oxygen if adequate RR and HR but cyanotic.

B. If apneic, or cyanotic, or HR is less than 100, then use bag valve mask with 100% oxygen and stimulation.

C. Intubate if BVM and tracheal suctioning not effective.

3.
Circulation

A. Begin CPR (start compressions at 120/min or 3:1) if HR is less then 80 (can palpate umbilical cord for pulse) and/or heart rate is less than 80 after trial of BVM and 100% oxygen.

B. If heart rate remains < 60, administer epinephrine 0.01 mg/kg IV/IO (0.1 ml/kg 1:10,000).

4.
Term neonatal vital signs (first 12 hours of life)

A. Heart rate (awake):  100-180 bpm

B. Respiratory rate:  30-60/minute

C. Systolic blood pressure:  39-59 mm Hg

D. Diastolic blood pressure:  16-36 mm Hg

5. Transport when stable in isolette if available

A. Keep warm

B. Maintain HR > 80
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MODIFIED GLASCOW COMA SCORE FOR 

PREVERBAL CHILDREN AND INFANTS

	Findings
	Score

	Eye opening:
	

	          Spontaneous
	4

	          To pain
	3

	          None
	2

	          To speech
	1

	Best verbal response
	

	           Coos, babbles
	5

	           Irritable, cries
	4

	           Cries to pain
	3

	           Moans to pain
	2

	           None
	1

	Best motor response
	

	          Normal spontaneous
	6

	          Withdraws to touch
	5

	          Withdraws to pain
	4

	          Abnormal flexion
	3

	          Abnormal extension
	2

	          None
	1


PEDIATRIC REVISED TRAUMA SCORE

	GCS Score
	Systolic BP
	Respiratory Rate
	Coded Value

	13-15
	>89
	10-29
	4

	9-12
	76-89
	>29
	3

	6-8
	50-75
	6-9
	2

	4-5
	1-49
	1-5
	1

	3
	0
	0
	0
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PEDIATRIC TREATMENT MODALITIES
	PRIVATE 
AGE
	WEIGHT

(kg)
	ET

TUBE*
	SUCTION

(Fr)
	NG TUBE

(Fr)
	FOLEY

(Fr)
	MAINTENANCE

IV RATE**

	NB
	3.5
	3.5
	6.8
	10
	8
	15 cc

	6 mo
	7
	4.0
	8
	10
	8
	30 cc

	1 yr
	10
	4.5
	8
	10
	8
	40 cc

	2 yr
	12
	4.5
	8-10
	10-12
	10
	45 cc

	3 yr
	14
	5.0
	10
	12
	10
	50 cc

	4 yr
	16
	5.0
	10
	12
	10
	55 cc

	5 yr
	18
	5.5
	10
	12
	10
	60 cc

	6 yr
	21
	5.5
	10
	12
	12
	63 cc

	7 yr
	24
	6.0
	10
	12
	12
	66 cc

	8 yr
	27
	6.0
	10-12
	14
	12
	68 cc

	9 yr
	28
	6.5
	12
	14
	12
	70 cc

	10 yr
	30
	7.0
	12
	14
	14
	70 cc




*ET tube sizes are approximate.  One size larger or smaller may be needed.

PEDIATRIC NORMAL VITAL SIGNS

	AGE
	PULSE
	RESPIRATIONS
	BLOOD PRESSURE

	NB
	120-160
	40-60
	60-80 systolic

	1 year
	120-140
	30-40
	systolic:  80 + (2X age)

	2-6 years
	100-120
	20-30
	diastolic:  2/3 systolic

	6-12 years
	80-100
	16-24
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PRIORITIES IN PEDIATRIC VASCULAR ACCESS

1. Attempt peripheral venous access for < 90‑120 seconds.

2. If not immediately successful and vascular access required for:

A. Drugs

1. If ETT present, use for epinephrine, atropine, lidocaine, naloxone

2. If ETT not available

a. <6 years of age:  interosseous access

b. >6 years of age

1) Saphenous vein

2) External jugular vein

3) Internal jugular vein

4) Femoral vein

5) Subclavian

B. Fluids

1. <6 years of age:  interosseous access

2. >6 years of age

a. Saphenous vein

b. External jugular vein

c. Internal jugular vein

d. Femoral vein

e. Subclavian
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SHOCK

1. Severe circulatory compromise resulting in inadequate tissue perfusion resulting from:

A. Hypovolemia (blood loss, dehydration, burns, DKA)

B. Sepsis

C. Cardiac dysfunction

D. Anaphylaxis

E. Spinal cord injury

2. Signs and symptoms

A.
Early (compensated)

1. Anxiety

2. Confusion

3. Tachypnea

4. Tachycardia

5. Normal BP or orthostatic hypotension

6. Narrow pulse pressure

7. Cool, pale extremities

B.
Frank shock (uncompensated)

1. Altered sensorium‑lethargy, somnolence, coma

2. Hypotension

3. Narrow pulse pressure

4. Tachycardia

5. Weak pulse

6. Tachypnea‑apnea

7. Hypothermia

8. Poor peripheral perfusion‑cool, mottled skin

C. Hypotension:  Systolic BP equal to or less than:

1. 50 mmHg
newborn

2. 60 mmHg
0‑2 months

3. 70 mmHg
3‑6 months

4. 80 mmHg
7 months to 8 years

5. 90 mmHg
> 8 years

3. Treatment

A. Establish adequate airway and effective respirations.  See Airway Management and Ventilation protocol.

B. Administer O2
C. Establish two large bore IVs.  See Priorities in Pediatric Vascular Access.
D. Place on cardiac monitor.

E. Maintain normothermia with heating lamp, blankets, warmed IVs as necessary.

F. Consider indwelling urinary catheter.

4. Additional specific treatment (according to etiology).

A. Hemorrhagic

1. Bolus of NS ‑ 10 to 20 ml/kg.

2. Repeat if no or poor response.

3. Once available ‑ type 0 negative blood replacement until type specific or cross-matched blood is available.  Rate of administration determined by severity of hemorrhage.

4. If blood replacement does not achieve expected results consider the possibility of:

a. Pneumothorax

b. Pericardial tamponade

c. Myocardial dysfunction

B.
Hypovolemic

1. Bolus of NS ‑ 10 to 20 cc/kg.

2. Repeat if no or poor response.

3. If no improvement after third bolus of fluids, consider dopamine starting at 5 mcg/kg/min

C.
Septic (presents initially as reduction in systemic vascular resistance).

1.
IV antibiotics

a.
< 6 months
Ampicillin
50 mg/kg IV

Cefotaxime
50 mg/kg IV

b.
> 6 months
Ampicillin
50 mg/kg IV

Ceftizoxime
50 mg/kg IV

2. Volume boluses of NS, 10-20 ml/kg.

3. Consider norepinephrine for resistant hypotension at 0.01-0.3 mcg/kg/min; contact medical control.  Refer to Blood Pressure Management protocol.

D. Anaphylaxis

1. Etiology:  systemic manifestation of an immediate hypersensitivity reaction manifested by laryngospasm, bronchospasm, arrhythmias, hypotension, angioedema, and urticaria.

2. Signs and symptoms:  stridor, wheezing, shock, and sudden cardiopulmonary arrest.

3. Treatment:

a. Establish adequate airway and effective respiration.

b. O2
c. Placement of one or more large bore IVs.

d. Epinephrine (l:l0,000) 0.0l mg/kg IV bolus.

e. Rapid infusion NS 10‑20 cc/kg, repeat as indicated.

f. Continuous infusion of epinephrine 0.l‑l.0 mcg/kg/min, if circulation remains inadequate after fluid resuscitation.

g. Methylprednisolone 1 mg/kg IV.

h. Racemic epinephrine aerosol, 0.25 cc in 2 cc NS for wt < 10 kg, 0.5 cc in 2 cc NS for wt > 10 kg for laryngospasm.

i. Diphenhydramine l mg/kg IV for urticaria.

E. Spinal shock

1. Place in Trendelenburg position.

2. Infusion of NS 10-20 ml/kg, repeat as indicated.

3. Norepinephrine starting at .01 mcg/kg/min if not responding to fluids.  
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UPPER AIRWAY OBSTRUCTION

1. Etiology

A.
Supraglottic

1. Epiglottitis

2. Retropharyngeal abscess

B.
Infraglottic

1. Croup ‑ spasmodic, viral

2. Foreign body aspiration

3. Bacterial tracheitis 

4. Angioedema

2. Signs and symptoms.

A. Supraglottic:  drooling, dysphagia, muffled voice, air hunger, quiet stridor, toxic appearance, cough uncommon.

B. Infraglottic:  prominent stridor, barky, seal‑like cough, hoarse voice.

3. Diagnosis:  an accurate history is by far the most important tool for establishing a diagnosis in pediatric patients with upper airway obstruction.  Do NOT invade the pharynx with a tongue blade.

	PRIVATE 
	CROUP
	EPIGLOTTITIS
	FOREIGN BODY

	Common age
	6 months - 3 years
	2-6 years
	6 months - 4 years

	Onset of symptoms
	gradual; frequent with URI
	sudden
	sudden

	Clinical picture
	inspiratory stridor, barky cough, hoarse, sternal retractions
	toxic appearing, muffled voice, dysphagia, drooling may have stridor, retractions
	may have cough, drooling, stridor

	Fever
	normal, low or high
	high
	normal

	Maximal obstruction
	subglottic
	supraglottic
	varies

	Etiology
	parainfluenza virus
	H. influenza, type B rarely seen now due to vaccine usage
	most common:  buttons, coins, popcorn, needles, peanuts


4. Lateral neck x‑rays are occasionally useful in the diagnosis of croup, epiglottitis, bacterial tracheitis, and retropharyngeal abscess.

5. Treatment

A. Allow child to choose the most comfortable position (usually sitting).  Keep the child calm.

B. Obtain vital signs by observation.  Evaluate degree of respiratory distress and adequacy of ventilation by observing child from a distance.  Also, note the presence of drooling, dysphagia, and degree of toxicity.

C. IV access should be established prior to transport.

D. Apply oxygen via cup and O2 connecting tubing or mask.

E. All patients with significant upper airway obstruction should be intubated before transporting. Intubation of a patient with epiglottitis or severe croup should be performed by an anesthesiologist preferably in the operating room, with surgical support for emergency tracheostomy immediately available.

6. Specific treatments:

A. Croup

1. Oxygen

2. Adequate hydration PO or IV.

3. Decadron 0.6 mg/kg IM.

4. Racemic epinephrine per nebulizer

0.25 cc in 2 cc NS for weight < 10 kg

0.5 cc in 2 cc NS for weight > 10 kg

B.
Bacterial tracheitis

1. Secure airway.  See Rapid Sequence Intubation protocol.

2. Oxygen

3. Mist

4. Racemic epinephrine 2.25% per nebulizer may be of some benefit.

5. IV ampicillin 50 mg/kg IV and ceftizoxime 50 mg/kg IV

C.
Foreign body aspiration

1. If airway is completely obstructed, attempt to dislodge the foreign body with five back blows followed by five chest thrusts in child < l year.  For child > l year, use abdominal thrusts instead of back blows.  If unsuccessful, a surgical airway is necessary.

2. If the patient's airway is not in jeopardy, a lateral neck x‑ray may help to localize.

3. Surgical consultation for laryngoscopy and removal under general anesthesia.

D.
Epiglottitis

1. This is a rapidly progressive illness with the potential for unpredictable and fatal airway obstruction; it is a true pediatric emergency.  Restoration of a secure airway is the first priority.  Any child with suspected epiglottitis requires immediate notification of ICU, anesthesia, and ENT staff.  A safe airway must be established before transport.

2. Follow general treatment guidelines for upper airway obstruction.

3. Ideally, an IV can be started after airway stabilization and oxygenation of the child.

4. Blood cultures should be drawn and antibiotics begun before transport.  The customary antibiotic regimen in the non-pencillin allergic child is ampicillin 50 mg/kg/dose and ceftizoxime 50 mg/kg/dose.

5. Midazolam 0.l mg/kg IV or fentanyl 1-2 mcg/kg slow IV push may be used for sedation if already intubated.
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