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Goals: 
 

1. Review risk factors for iatrogenic drug dependence, tolerance, and withdrawal 
2. Identify assessment methods to diagnose withdrawal 
3. Discuss medication weaning strategies 
4. Consider confounding variables that impact the management of weaning in 

children with complex medical illnesses 
 
Case Introduction: 
 
You are consulted by the Pediatric Intensive Care Unit (PICU) to assist in iatrogenic 
opioid weaning for a one-month old, 5 kg male born with hypoplastic left heart 
syndrome. Since birth the baby has had a very complicated medical history. He 
underwent Stage 1 Norwood repair 15 days ago, and post-operatively required ECMO for 
5 days. He has been sedated with hydromorphone and midazolam drips for the past 15 
days and a dexmedetomidine drip for the past 8 days. During the course of the last 3 days 
he has been weaned off the dexmedetomidine.  
 
The PICU has consulted you as they will need assistance with opioid weaning once the 
infant is extubated. From a cardiac standpoint the baby is doing fair. He is on a milrinone 
drip, lasix three times a day, and enalapril. Upon further review of his medical record, 
you note that the highest doses of the hydromorphone and midazolam drips were 60 
mcg/kg/hr and 0.1 mg/kg/hr, respectively. The intensivist halved the hydromorphone and 
midazolam infusions yesterday in the hopes of getting him extubated today. He is alert, 
opens his eyes, and is passing his CPAP trials. According to the PICU team he is ready to 
be extubated and his pain score is zero. He remains NPO.  
 

 Is this child at risk for opioid withdrawal? 
 How do opioid tolerance, physical dependence, and addiction differ?  
 What are the causes of opioid tolerance? 
 Are there strategies to decrease the development of tolerance? 



 Is this child receiving other medications that can cause withdrawal? 
 
Case history, continued: 
 
The infant tolerates extubation and you transition his hydromorphone drip to basal/bolus 
hydromorphone nurse-controlled analgesia (NCA), and plan to wean the continuous 
(basal) infusion by 25% every other day. After two days the bedside nurse tells you that 
she thinks the baby is withdrawing. 
 

 How will you assess opioid withdrawal in this infant? 
 Are there validated assessment tools? 

 
Case history, continued: 
 
You come to the bedside and find that the infant is extremely irritable. He has been 
having WAT-1 scores > 3 overnight. You look at his medical record and find that his 
WAT scores have been elevated because of the following symptoms: hypotension, fever, 
sweating, and inconsolability. You talk to the primary team who feel that the baby has 
been doing well medically and his ECHO from one day ago was stable.  
 

 What changes in management might you consider? 
 
Case history, continued: 
 
The following day you are again called by the PICU to come and evaluate the infant. You 
go to the room and note that he is not looking well. His WAT-1 scores have ranged 
between 3 and 6 overnight. A dopamine drip has been started, and the nurse tells you that 
increasing the hydromorphone basal infusion has not helped his symptoms.  
 

 What are your concerns now? 
 How do you proceed with the opioid management? 

 
Case history, continued: 
 
The following day you go to see the baby and find that he had emergency cardiac surgery 
overnight. A repeat ECHO had demonstrated a patch dehiscence and congestive heart 
failure. This morning he is hemodynamically stable, has just been extubated, and is doing 
well. His WAT scores have been < 3, and he has required only a few NCA bolus doses 
overnight. He will remain NPO at present awaiting a swallowing study.  
 

 Is the baby ready to resume opioid weaning? 
 Since he remains NPO, how might you transition him off his intravenous 

opioid infusion? 
 How will you determine his overall medication consumption? 
 If changing medications, what role will cross-tolerance play in your 

recommendations? 



 
Case history, continued: 
 
Over the next few days the infant remains stable, tolerating a conversion from 
hydromorphone to methadone. His WAT scores have remained < 3.  The primary team 
has started ND feeds, which they are slowly advancing, but he is not tolerating the feeds 
very well. The PICU team is having trouble maintaining intravenous access and requests 
that you convert the methadone from intravenous to oral dosing. You do so but on the 
second day the baby starts to have symptoms of withdrawal. His WAT scores range from 
1-4 and he has required several prn doses of morphine.  
 

 What are your concerns and considerations when transitioning from 
intravenous to enteral medications? 

 Are there any adjunctive medications that you could use to “smooth” the 
weaning process? 
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