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Objective: 1) Be better prepared to discuss what the best pain medications 
are currently that best manages patient's pain and anxiety 
following significant partial and full-thickness burns. 

2) Identify pharmacological characteristics of various medications 
that make them a better or worse choice for management of 
pain and sedations in this subset of critically ill patients. 

Abstract: Introduction/Background:  Pain caused by significant severe burn 
trauma is among the most severe forms of pain and is among the most 
difficult types of traumatic pain to manage (1).  The pain experienced by 
each patient varies based on the size and depth of the burn, the strength 
of the inflammatory response, and the psychologic distress that the 
patient experiences (2, 3, 4).  The pathophysiology of burn injuries 
creates a unique physiologic state, thus requiring unique pharmacologic 
treatment of pain and sedation.   

There is a wide variation in practice when managing patient’s pain and 
anxiety following significant partial and full thickness burns.  Current 
pain management techniques are failing to adequately control patient’s 
pain periods (4) and inadequate pain management increases short and 
long term morbidity and mortality in burn patients (5).  Inadequate pain 
control leads to significant negative outcomes both physically and 
psychologically.  

Most current research focuses on managing pain in minor to moderate 
burn injuries but is vague in describing pharmacologic methods for 
managing pain in critically ill patients with moderate to severe partial 
and full thickness burn injuries.  The goals of this study are to discuss 
medications currently available to manage patient’s pain and anxiety 
following significant partial and full thickness burn injury and to describe 
the pharmacological characteristics of these medications that make 
them more or less advantageous in managing pain and anxiety in burn 
patients.  

Methods/Design: Literature review. 



Results/Findings:  Because of the physiologic changes that occur in the 
acute phase of recovery short acting opioids are the mainstay of pain 
management with short acting benzodiazepines used for control of 
anxiety/sedation. In the subacute phase, opioids are treatment of choice 
for breakthrough or procedural pain but there are many drawbacks to 
long term opioid use that raise the question as to whether opioids are 
the best first-line agent for pain management.  

 Opioids only work on one receptor, the mu receptors and come along 
with a host of side effects including respiratory depression, an inability 
to maintain a patient’s own secure airway, constipation/ileus, and thus 
underfeeding , addiction and opioid induced hyperalgesia. Similarly only 
using short acting benzodiazepines for sedation and anxiety control does 
nothing to address a patient’s pain, thus necessitating additional pain 
medication.  

A2-adrenergic agonists such as clonidine and dexmedetomidine act 
centrally, in the brainstem to produce anxiolysis and sedation and in the 
spinal cord to moderate pain impulses.  They do tend to cause 
bradycardia and vasodilation for these same reasons so would not be 
ideal in the acute phase of burn resuscitation but cause little to no 
respiratory depression, support natural diuresis in the kidneys, results in 
less delirium than benzodiazepines, may slow the hypermetabolic 
response, and can reduce opioid induced hyperanalgesia. When given in 
conjunction with ketamine, it can limit the sympathetic stimulation 
caused by ketamine.  

NMDA receptor antagonists, namely Ketamine, function centrally on 
NMDA receptors to modulate the sensations of pain as well as provide 
sedation. They can cause hallucinations and emergence delirium which is 
why they are usually combined with either low dose benzodiazepines or, 
recently, dexmedetomidine. Ketamine can cause tachycardia and 
hypertension as well, but this generally offers an adequate level of 
hemodynamic stability in burn patients in the acute and subacute phases 
of treatment. Ketamine also prevents central sensitization of pain and 
limits the development of the wind-up pain phenomenon, plus it does 
not impact patient’s ability to maintain their own airways or cause 
significant respiratory depression.  

Methadone can be added in the subacute phase of treatment, as little as 
72 hours after burn injury. It works on both opioid receptors and NMDA 
receptors to offer both pain control and some protection against opioid 
induced hyperalgesia. It does have a long half-life so is ideal for 
managing background pain, not breakthrough or procedural pain. It can 



also decrease opioid tolerance and development of central sensitization 
because of its action on NMDA receptors.  

Overall Propofol should be avoided. It provides sedation without 
analgesia and may cause Propofol related infusion syndrome in short 
periods in burn patients. Additionally, in the subacute phase (>72 hours) 
the additional lipids in Propofol may lead to increased development of 
fatty liver.  

Conclusions:  A growing amount of literature supports the use adjunct 
medications such as a2 adrenergic agonists (clonidine and Precedex) and 
NMDA receptor antagonists (like ketamine and methadone) to control 
pain and anxiety in the acute and subacute phases of severe burn 
treatment. Short acting opioids and benzos, while still widely used for 
intermittent, procedural use, are not ideal for long term pain and anxiety 
management due to their unfavorable side effect profile. Additional 
research is needed to evaluate ketamine in the acute phase of burn 
treatment as well as develop a consensus for optimal pharmacologic 
management of pain and anxiety. 

 

  



 

  

DRUG 
CLASSIFICATION / 
ORDER OF 
PREFERANCE 

DRUG NAMES MECHANISM 
OF ACTION  

PHASE OF 
CARE 
Acute (<72hrs) 
Subacute 
(72hrs+) 

PROS CONS 

NMDA-receptor 
antagonists 

Ketamine Work centrally on 
NMDA receptors 
Modulates  
sensations of pain, 
provides sedation 
Limits the central 
sensitization of 
pain (pain growing 
worse over time 
due to 
sensitization of 
pain pathways 

Acute 
Ketamine/Fentanyl 
drips 
 
Subacute 
Ketamine / 
Precedex  
Ketamine / Versed 
(low dose) 

Limits windup 
pain 
phenomenon 
(doesn’t grow 
worse over 
time) 
Pt can maintain 
their own 
airway 
No respiratory 
depression 

May cause 
hallucinations, 
emergence 
delirium (combine 
with Benzos or 
Precedex) 
Tachycardia 
Hypertension 

A2-adrenergic agonists Clonidine 
Dexmedetomidine 

Acts centrally, in 
the brainstem 
Produces 
anxiolysis and 
sedation in the 
spinal cord to 
moderate pain 
impulses 

Subacute 
(not ideal for Acute 
due to bradycardia 
and vasodilation) 

No respiratory 
depression 
Supports 
natural diuresis 
Results in less 
delirium than 
Benzos 
May slow 
hypermetabolic 
response 
Can reduce 
opioid-induced 
hyperanalgesia 
W/Ketamine – 
can limit the 
sympathetic 
stimulation 
caused by 
ketamine 

Bradycardia and 
vasodilation 
 

Opioids/Benzodiazepines Methadone   
Morphine  
Fentanyl 
Versed  

Opioids work only 
on one receptor 
(opioid receptor) 
Benzos enhance 
the action of the 
neurotransmitter, 
GABA  

Subacute 
Bolus dose Versed 
(low dose / 
Ketamine 
Ketamine inf w/low 
dose Benzo inf OR 
PO Meth /Xanax 
w/IVP 
Versed/Fentanyl for 
procedures 
Bolus dose 
Versed/Fentanyl for 
dressing changes 
Methadone – PO, 
baseline pain 
control   

Both are very 
effective - 
Opioids relive 
pain and 
Benzos offer 
anxiolysis, 
though both for 
short period of 
time 

Highly addictive 
(i.e. opioid crisis) 
Opioid induced 
hyperalgesia 
Respiratory 
depression 
Inability to 
maintain airway 
Constipation/ileus 
 
 



 


