PAIN CONTROL: INTRANASAL OPIATES

INDICATIONS:

1. Adult and pediatric minor painful injuries or procedures:

· Orthopedic trauma not requiring an IV (or prior to starting an IV)

· Anytime pain control is needed but oral medication is too slow

· Burn dressing changes

· Re-packing wounds such as abscesses

· Any time you consider an IM shot for pain control (IN works as well or better with faster onset and no pain on delivery)

2. Titration of opiates is often needed and very easy and effective – repeat does every 15 minutes until desired effect is obtained.

3. Research data now demonstrates IN  opiates are as effective as IV, just faster due to no delays in obtaining an IV (obviously if they have an IV use it instead).

Opiates: 

1. Fentanyl, sufentanil or diamorphine most appropriate for IN delivery to treat pain

a. Reasonable IN starting dose for painful procedures:

1. Fentanyl:
 2 ug/kg (comes in 50 ug/ml) (best for children)

2. Sufentanil: 
0.5 to 0.7 ug/kg (0.5 for elderly, 0.7 for young)

3. Diamorphine
0.1 mg/kg (not available in USA)

b. 1/3 to ½ ml per nostril is ideal but you can push up to 1 ml per nostril though some will run off.  If you need more than 2 ml total, consider titration with second dose in 5 minutes.

c. Be Wary of respiratory depression with sufentanil – monitor patients with pulse oximetry and close observation whenever using this powerful opiate.

d. Titration to pain is often necessary – repeat dosing (1/2 to full dose) every 15 minutes until desired effect is achieved.

e. Be aware of dead space in delivery device:  This is important for sufentanil and diamorphine – failure to account for the device dead space may lead to under-dosing of these highly concentrated drugs.

2. Consider administering and oral pain medication at the same time as the nasal medication or after about 15 minutes. This way as the effect of the nasal drug wanes, the effect of the oral medication begins to have an effect.

3. Nasal naloxone and flumazenil can be used intranasally if needed as reversal agents

4. The single biggest reason for failure of intranasal opiates is the clinician gives an in-appropriate dose (i.e. they underdose with an IV dose which tends to be too low).

5. Be aware of the “dead space” in your delivery atomizer and add that extra volume to your dose – this is especially important when  using small volumes as occurs with sufentanil

Dosing Plan: Fentanyl concentration -  0.1ml = 5 mcg (50 mcg/ml)

	Patient weight
	Fentanyl dose in micrograms (at 2 mcg/kg)
	Fentanyl volume (including extra 0.1 ml for dead space)*

	3-5 kg 
	10 mcg
	0.2 + 0.1 ml

	6-10 kg 
	20 mcg
	0.4 + 0.1 ml

	11-15 kg  
	30 mcg
	0.6 + 0.1 ml

	16-20 kg  
	40 mcg
	0.8 + 0.1 ml

	21-25 kg  
	50 mcg
	1.0 + 0.1 ml

	26-30 kg  
	60 mcg
	1.2 + 0.1 ml**

	31-35 kg  
	70 mcg
	1.4 + 0.1 ml**

	36-40 kg  
	80 mcg
	1.6 + 0.1 ml**

	41-45 kg
	90 mcg
	1.8 + 0.1 ml**

	46-50 kg
	100 mcg
	2.0 ml**

	51-55 kg
	110 mcg
	2.2 + 0.1 ml#

	56-60 kg
	120 mcg
	2.4 + 0.1 ml#

	61-70 kg
	140 mcg
	2.8 + 0.1 ml#

	71-80 kg
	160 mcg
	3.2 + 0.1 ml#

	81-90 kg
	180 mcg
	3.6 + 0.1 ml#

	91-100 kg
	200 mcg
	4.0 ml#


You should draw up the additional appropriate dead space of the delivery device you choose. In this table the 0.1 ml represents a typical dead space in a 1 ml syringe connected to a syringe driven atomizer.
**If the volume exceeds 1 ml you might want to consider delivering as two separate doses 5  minutes apart or using sufentanil (if available) instead. 

# Volumes in this range should be definitely be divided in half and administered 5 minutes apart to reduce runoff. It would likely be more appropriate to use sufentanil if that is available.

Dosing Plan: Sufentanil concentration -  0.1ml = 5 mcg (50 mcg/ml)

	Patient weight
	Sufentanil dose in micrograms (at 0.70 mcg/kg)
	Sufentanil volume (including extra 0.1 ml for dead space)*

	3-5 kg 
	--use fentanyl--
	--use fentanyl--

	6-10 kg 
	--use fentanyl--
	--use fentanyl--

	11-15 kg  
	--use fentanyl--
	--use fentanyl--

	16-20 kg  
	14 mcg
	0.3 +0.1 ml

	21-25 kg  
	18 mcg
	0.35 + 0.1 ml

	26-30 kg  
	21 mcg
	0.40 + 0.1 ml

	31-35 kg  
	25 mcg
	0.5 + 0.1 ml

	36-40 kg  
	28 mcg
	0.55 + 0.1 ml

	41-45 kg
	32 mcg
	0.65 + 0.1 ml

	46-50 kg
	35 mcg
	0.70 + 0.1 ml

	51-55 kg
	39 mcg
	0.8 + 0.1 ml

	56-60 kg
	42 mcg
	0.85 + 0.1 ml

	61-70 kg
	49 mcg
	1.0 + 0.1 ml 

	71-80 kg
	56 mcg
	1.1 + 0.1 ml **

	81-90 kg
	63 mcg
	1.3 + 0.1 ml **

	91-100 kg
	70 mcg
	1.4 + 0.1 ml **


*The volumes are rounded up to the nearest 0.05 ml and you should draw up the additional appropriate dead space of the delivery device you choose. In this table the 0.1 ml represents a typical dead space in a 1 ml syringe connected to a syringe driven atomizer.

It is best to use a 1 ml syringe to draw up this drug so you get accurate measurements.

** If the volume exceeds 1 ml, you will need to simply administer a lower mcg/kg dose (just give the entire 50 mcg vial) and then provide the remainder in 5 minutes or re-assess in 10 -12 minutes at which point you can administer additional medication from a second vial. You may also simply obtain a second vial and a second syringe (or draw it up in a 3 ml syringe) at the outset and administer the entire volume at once– you can switch a nasal atomizer from one syringe to the second syringe.

Small Children should probably have fentanyl used rather than sufentanil to simplify the dosing volumes.

PROCEDURAL SEDATION: INTRANASAL BENZODIAZEPINES, OPIATES & / OR KETAMINE

General points:

· Midazolam, ketamine, dexmedetomidine and sufentanil are the most commonly used sedative medications for IN delivery. 
· Midazolam results in mild somnolence with resultant reduction in anxiety and probably amnesia.  It will not make the patient unconscious.  

· Be aware that midazolam causes some nasal burning for 30-45 seconds when administered. 

· In small children you should administer lidocaine 2% or 4%: 0.2 ml per nostril 5 minutes prior to the midazolam to stop the burning

· Ketamine may result in deeper sedation and is dose dependent. 

· Sufentanil will also cause deeper sedation in high doses and in doses over 1.5 mcg/kg has been noted to cause respiratory depression.

· Newer data suggests dexmedetomidine at 2-3 ug/kg may be ideal for longer sedation – no burning, no respiratory issues, onset in 20 minutes, lasts over 1 hour

· For painful procedures like I&D of an abscess a combination of midazolam plus fentanyl or sufentanil is very effective – titrate to effect but be aware it takes a bit longer to get to the zone of sedation you want that it does with IV.

· Combination therapy with midazolam plus either sufentanil or ketamine may work better than any of the medications alone

· Reasonable IN starting dose:

· Midazolam 0.3 to 0.5 mg/kg

· Use the lower dose for minor, non-painful procedures such as radiographic imaging

· Use the higher dose for better sedation prior to procedures such as laceration repair

· Ketamine 5 to 10 mg/kg
· Sufentanil 1 to 1.5 mcg/kg
· Dexmedetomidine 2-3 ug/kg
· Combined dosing:

· Midazolam plus sufentanil: 0.2 to 0.3 mg/kg of midazolam plus 0.75 to 1 mcg/kg of sufentanil

· Midazolam plus ketamine: 0.2 to 0.3 mg/kg of midazolam plus 5 mg/kg of ketamine

· Use only concentrated midazolam (5 mg/ml) and ketamine formulations

· Be sure to monitor oxygen saturation in all patients

· Ideal volume is 0.3 to 0.5 ml per nostril, maximum is 1 ml per nostril, more will just run out nose. If you need more – titrate to effect

· Nasal naloxone and flumazenil can be used as reversal agents

SEIZURE CONTROL: INTRANASAL MIDAZOLAM

Indications: For treatment of persistent seizure activity

Procedure:

1. Assess ABC’s – Airway, Breathing, Circulation

2. For pulseless patients, proceed to ACLS guidelines

3. Apply 100% oxygen NRB mask to seizing patient

4. Use age based table to determine proper volume of midazolam for atomization:

	Patient age

(years)
	Weight

(kg)
	IN Midazolam volume in ml*

5mg/ml concentration

  IN volume  (ml)          Dose (mg)

       5 mg / ml

	Neonate
	  3  kg
	0.3 ml             0.6 mg

	<1  yr
	  6  kg
	0.4 ml             1.2 mg

	1  yr
	10  kg
	0.5ml              2.0 mg

	2  yr
	14  kg
	0.7 ml             2.8 mg

	3  yr
	16  kg
	0.8 ml             3.2 mg

	4  yr
	18  kg
	0.9 ml             3.6 mg

	5  yr
	20  kg
	1.0 ml             4.0 mg

	6  yr
	22  kg
	1.0 ml             4.4 mg

	7  yr
	24  kg
	1.1 ml             4.8 mg

	8  yr
	26  kg
	1.2 ml             5.2 mg

	9  yr
	28  kg
	1.3 ml             5.6 mg

	10  yr
	30  kg
	1.4 ml             6.0 mg

	11  yr
	32  kg
	1.4 ml             6.4 mg

	12  yr
	34  kg
	1.5 ml             6.8 mg

	Small teenager
	40  kg
	1.8 ml             8.0 mg

	Adult or full-grown teenager
	( 50 kg
	2.0 ml            10.0 mg


* This volume is based on the calculated dose PLUS 0.10 ml dead space and rounded off to the next highest 0.1 ml. Slightly higher doses may be appropriate at the lower range of volume due to measurement difficulties and possible under dosing which may not stop the seizure.
5. To calculate it manually, use the below formula

· Assess weight: children weight in kg = 10 + 2(Age in years)

· Calculate appropriate dose of midazolam using the following formula:

· Children: Total kg wt X 0.2 mg = total mg dose of midazolam, maximum of 10 mg

· Adults over 50 kg: 10 mg (2 ml) of midazolam

· Total volume in milliliters of midazolam (5mg/ml concentration) = (Total mg dose divided by 5mg/ml) + 0.10 ml for dead space of device.
6. Load syringe with appropriate milliliter volume of midazolam (use only 5mg/ml concentration) and attach nasal atomizer

7. Place atomizer within the nostril

8. Briskly compress syringe to administer 1/2 of the volume as atomized spray.

9. Remove and repeat in other nostril, so all the medication is administered

10. Continue ventilating patient as needed

11. If seizures persist 5 minutes after treating, consider repeating ½ dose of midazolam either intranasally, intramuscularly or intravenously. Secure airway if necessary.

Comment December 2011: IN lorazepam is starting to look promising despite it having lower lipophilicity characteristics than midazolam. The dose studied has been 0.1 mg/kg to a maximum of 4 mg total and the results have been as good as IV lorazepam in one recent study.

OPIATE OVERDOSE TREATMENT: INTRANASAL NALOXONE

Indications: For use on patients suspected of opiate overdose

Procedure:

1.
Assess ABC’s – Airway, Breathing, Circulation

1. For pulseless patients, proceed to ACLS guidelines

2. Apnea with pulse – Establish oral airway and begin bag ventilation with 100% oxygen

3. Load syringe with 2 mg (2 ml) of naloxone and attach nasal atomizer

4. Place atomizer within the nostril

5. Briskly compress syringe to administer 1 ml of atomized spray.

6. Remove and repeat in other nostril, so all 2 ml (2 mg) of medication are administered

7. Continue ventilating patient as needed

8. If no arousal occurs after 5-10 minutes, proceed down standard unconscious protocol including injectable naloxone and secure airway if necessary.

Comments: 

· Be patient!  Most “failures” of IN naloxone are due to the expectation of an instant arousal. In fact if you measure the time to effect, it takes 3-5 minutes (similar to injected naloxone). The goal is breathing, not full arousal – IN naloxone leads to breathing in these situations but not full arousal in every case.
· A protocol similar to this is being applied in many urban settings for layperson and BLS use. To date in the Boston area alone they have many hundreds of layperson administrations with successful opioid reversal.
HYPOGLYCEMIA TREATMENT: INTRANASAL GLUCAGON

Indications: For use on patients with documented hypoglycemia 

Procedure:

1. Assess ABC’s – Airway, Breathing, Circulation

2. For pulseless patients, proceed to ACLS guidelines

3. If hypoxemia or apnea exists– Establish oral airway and begin bag ventilation with 100% oxygen

4. Check finger stick blood glucose.

5. Consider other rapidly reversible causes of coma (opiate overdose, hypoxemia)

6. If hypoglycemia is documented by finger stick blood glucose, continue as below:

a. Load syringe with 2 mg of glucagon and attach a nasal atomizer.

b. Place atomizer within the nostril

c. Briskly compress syringe to administer 1/2 of atomized spray.

d. Remove and repeat in other nostril, so the entire 2 mg of medication are administered.

e. Simultaneously administer glucose paste under lip and tongue to further enhance blood sugar elevation.

f. Continue ventilating patient as needed

7. If no arousal occurs after 5 minutes, proceed down standard unconscious protocol including injectable D50, naloxone, etc and secure airway if necessary.







