Neonatal Abstinence Syndrome

If the clinician suspects in utero exposure to opiates (methadone, oxycodone, etc.), amphetamines, benzodiazepines, cocaine, etc:

1. Verify that urine and meconium screens have been ordered

2. Verify that Social Work is aware

3. Verify that Lactation Consultant is aware

4. Consider other diagnoses (intracranial hemorrhage) 
5. Use non-pharmacologic interventions initially such as swaddling, pacifier, decrease stimulation, etc.

6. Check with the baby’s nurse prior to examining the baby to prevent unneeded disruption.

Clinical Features of Withdrawal:

1. Neurologic – crying, irritability, increased muscle tone, increased wakefulness, tremors, poor transition from sleep to awake state 

2. Gastrointestinal - poor feeding, diarrhea, constant sucking, increased residuals

3. Autonomic - sweating, nasal stuffiness, fever 

4. Others – poor weight gain, poor organization of sleep states, excoriation of skin due to excessive movement 

Initial action: If there is a known maternal history of opiate/benzodiazepine use or if the maternal history is not known but symptoms of withdrawal are present:

1. Start neonatal abstinence scoring  (NAS) every 3 hours and do a clinical evaluation of symptoms (feeding, sleep, agitation, etc)

2. When an infant shows the symptoms noted above and when two consecutive NAS are ≥ 8, begin treatment and score HOURLY until symptoms are controlled and the NAS is < 8.    Choose therapy based on infant urine or meconium drug screen results, if available, or upon the maternal history.  Increase the dose as outlined below. 
 

A.
Opioid Withdrawal Treatment:

1.
Medication choices: Neonatal morphine 0.4mg/ml oral solution. If NPO, use preservative free morphine 50mcg/ml in a continuous infusion. 

2.
Dosing 


a.
If the mother’s methadone dose is <50mg or another opiate is used by the mother: start with morphine oral solution 0.1mg/kg every 3 hours

If the NAS remains ≥ 8 one hour after the dose, increase the above dose by 0.1mg/kg. Repeat score in 1 hour, if ≥ 8 again, increase by 0.1mg/kg again.  Continue to score hourly and increase the dose by 0.1mg/kg as needed for scores ≥ 8.  If the infant reaches a dose of 1mg/kg or reaches a side effect limiting dose of morphine (e.g. urinary retention) without adequate control refer to Section C: Adjunctive treatment.

b. 
If mother’s methadone dose ≥ 50mg: start with morphine oral solution 0.2 mg/kg every 3 hours. 

If the NAS remains ≥ 8 one hour after the dose, increase above dose by 0.2mg/kg.  Repeat the score in 1 hour, if ≥ 8 again, increase by 0.1mg/kg again.  Continue to score hourly and increase the dose by 0.1mg/kg as needed for scores ≥ 8.  If the infant reaches a dose of 1mg/kg or reaches a side effect limiting dose of morphine (e.g., urinary retention) without adequate control refer to Section C: Adjunctive treatment.

c.
Morphine should never be ordered as a range order (e.g. morphine 0.17mg po q3-4 hr) as this can result in an inadequate number of doses being administered and lead to treatment/ wean failure.  Dosing interval should never be greater than 4 hours.

d. 
If a baby is sleeping at the time that the morphine dose is due, do not wake the baby or skip the dose.  Morphine can be administered to a sleeping baby.

e.
If the patient is NPO, use a continuous infusion of morphine at a concentration of 50mcg/ml 

Load with 30mcg/kg over 1hr then start continuous infusion at 2mcg/kg/hr.

If the NAS remains ≥ 8 after 1 hour, increase the dose by 1mcg/kg/hr. Continue to score hourly and increase the dose by 1mcg/kg/hr until infant is scores are < 8.   Contact attending neonatologist at 6mcg/kg/hr for additional/different pharmaceutical therapy 

f.
To switch from IV to PO or vice versa:  Consult the NICU pharmacist for assistance with conversion orders. 

3. When the infant’s symptoms have abated and scores are < 8  

Change NAS scoring to q3-4 hours with feedings.  If scores increase to ≥ 8 return to hourly scoring and adjust dose if needed. 

4. Weaning

a. Do not begin to wean until NAS are <6 for 48 hours.

b. When scores <6 for 48 hours decrease dose by 20% of original dose every 48 hours.

c. Weaning should be by a set decrement and not by a weight based dosing.  This will provide consistency as the infant’s weight fluctuates.  (Example: Original dose of morphine at which the baby is adequately controlled is 0.2mg PO q3h, then the wean increment should remain 0.04mg until the baby is off of morphine.)

d. If two consecutive scores ≥ 8, go back to previous effective dose.

e. Complete 2-3 successful reductions of the original dose (40-60% of the original dose) prior to discharge.

f. The NICU Pharmacist will maintain an NAS Monitoring sheet for each patient. 

5.
End of therapy/post discharge issues   

a. If taper is near completion, patient may be discharged to their pediatrician to allow infant to “outgrow” dose by continuing same discharge dose for several months.  Infant can be stopped once weight adjusted morphine dose is close to 0.02 mg/kg/dose.  The pediatrician may choose to decrease dose as his/her judgment dictates. 

b. Patients in whom weaning reaches a plateau and who have no barriers to discharge should be observed for several days at the plateau dose prior to discharge.  Recommendations for outpatient weaning based on a reduction of 10% every 2 weeks should be developed using the Morphine Sulfate Appointment and Weaning Schedule tool (see Appendix).  The NICU pharmacist will prepare the spreadsheet. Information regarding the discharge plan should be communicated with the patient’s pediatrician.

c. If infant remains in hospital, stop therapy at the oral morphine dose 0.02mg/kg/dose.  Monitor scores for 48 hours after the morphine is discontinued.

B. Benzodiazepine withdrawal treatment:

1. Medications:




Midazolam (Versed() 1mg/ml IV, 0.5mg/ml oral




Phenobarbital 130mg/ml IV, 4mg/ml oral

2. Dosing




Midazolam (Versed() 0.05 to 0.15mg/kg/dose IV q2-4 



hours or 0.25 to 0.5mg/kg/dose PO q 2-4 hours  




Phenobarbital 3mg/kg/dose IV or PO q24h

3.  Stabilized withdrawing infant 

NAS scoring can be changed to q3-4 hours with feedings

4. Weaning

See opioid weaning

5. Therapy completion  

a. If infant remains in hospital

b. If infant is discharged:  Suggest pediatrician allow infant to “outgrow” dose by continuing same discharge dose for several months or the pediatrician may choose to decrease dose as his/her judgment dictates.        

C. Adjunctive Treatment


1. For infants exposed to both opiates and benzodiazepines who require pharmacologic treatment, initiate morphine as first line therapy.  Consider “as needed” Versed as adjunctive therapy in patients difficult to control.


2. For patients who reach side effect limiting effects of morphine (e.g. urinary retention) without adequate control of symptoms, add phenobarbital as adjunctive treatment.


Dose: 16mg/kg loading dose followed 24 hours later by 2-8mg/kg/day maintenance dose


(Note: Loading dose may be divided into two doses and given with two consecutive feedings if volume is prohibitive for one dose.)


3. For patients who fail two or more attempts to wean from morphine, consider adjunctive treatment with phenobarbital (see dosing above).

D. Other types of withdrawal and withdrawal like syndromes

1. SSRIs: Infants born to mothers taking SSRIs commonly have irritability, poor feeding and hypertonia. The behavior is an effect of the SSRI and not a sign of withdrawal.  Symptoms usually abate by two-three days.  Significant and even life-threatening pulmonary hypertension has been reported among infants born to mothers on SSRIs.  The phenomenon should be considered in any infant with PHN whose mother was taking an SSRI during the latter part of pregnancy.

2. Caffeine, cocaine, nicotine/tobacco, and amphetamines   

2. Treat with environmental interventions:




Noise reduction and darkened environment




Swaddling, rocking and holding




Minimal handling 




Use of a pacifier

E. Urine and Meconium Drug Screens

-order set


- social work consult


-alcohol – will necessitate new lab 


-advise OB’s of necessity even if step one involved


-collection issues- proper amounts of urine and meconium for GCMS 
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Appendix

	       Morphine sulfate Appointment and Weaning Schedule 
	
	

	Patient Name:
	Name here
	
	
	

	Date of Birth:
	08/21/2010
	
	
	
	

	
	
	
	
	
	

	1st MD Appointment Date
	09/21/2010
	
	
	
	

	Discharge Weight (kg)
	5.00
	
	
	
	

	Interval of Administration
	3 hours
	
	
	
	

	Appointment #
	Remaining Appointments
	Appointment Date
	Day of Wk
	Morphine dose (mg)
	Volume (0.4 mg/ml)

	1
	10
	09/21/2010
	Tuesday
	0.25
	0.62

	2
	9
	10/05/2010
	Tuesday
	0.22
	0.56

	3
	8
	10/19/2010
	Tuesday
	0.20
	0.50

	4
	7
	11/02/2010
	Tuesday
	0.17
	0.43

	5
	6
	11/16/2010
	Tuesday
	0.15
	0.37

	6
	5
	11/30/2010
	Tuesday
	0.12
	0.31

	7
	4
	12/14/2010
	Tuesday
	0.10
	0.25

	8
	3
	12/28/2010
	Tuesday
	0.07
	0.19

	9
	2
	01/11/2011
	Tuesday
	0.05
	0.12

	10
	1
	01/25/2011
	Tuesday
	0.02
	0.06

	When the morphine dose is less than 0.02 mg/kg (morphine dose/current weight in kg.), 
	
	

	it is reasonable to discontinue the morphine.
	
	
	

	For questions, please contact Peter Porcelli, M.D. at Forsyth Medical Center NICU at 718-5227




