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Abstract

Introduction: Management of acute pain is essential in the treat-

ment of burned patients. Current pain management approaches

focus on the control of the somatic component reflecting the insult.

However, the injury comprises emotional, physical, and psychologi-

cal components that require multi-disciplinary management,

including pharmacological and nonpharmacological interventions

to break the vicious circle of pain and its complications.

Objective: To perform a nonsystematic review of the literature

on the pharmacological and nonpharmacologicalmanagement of

pain in patients with extensive burns.

Methods: Nonsystematic review of the literature published

between 2000 and 2016 in MEDLINE/PubMed, Embase, Sciencedir-

ect, SciELO, LILACS, Google Scholar, academic books, and

institutional management guidelines.

Results: After analyzing the literature, it was found that the

management of acute pain in the patients with severe burn injury

should be based on a multidisciplinary approach.

Conclusions:Managementof acutepain inpatientswith severe

burn injury should not focus only on the somatic components of

pain but should also encompass the emotional, physical, and

psychosocial components, in order to provide comprehensive

management, both pharmacological and nonpharmacological.
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Resumen

Introducción: El manejo del dolor agudo es fundamental en el

tratamiento de los pacientes quemados. Los esquemas actuales

de manejo de dolor se enfocan en el control del componente

somático que refleja la noxa, sin embargo es un evento con

componentes emocionales, físico y psíquicos, que requiere

manejo multidisciplinario incluyendo intervenciones farmaco-

lógicas y no farmacológicas, para romper el círculo vicioso del

dolor y sus complicaciones.

Objetivo: Realizar una revisión no sistemática de la literatura

sobre elmanejo farmacológico y no farmacológico del dolor agudo

en el paciente gran quemado.

Metodología: Se realizó una revisión no sistemática en

MEDLINE/PubMed, Embase, ScienceDirect, SciELO, LILACS, Google

Scholar, libros académicos, guías de manejo institucionales,

desde el año 2000 hasta el 2016.

Resultados: Luego de analizar la literatura se encuentra que el

manejo del dolor agudo en el paciente gran quemado debe recibir

un enfoque multidisciplinario.

Conclusiones: El manejo agudo del dolor en el paciente gran

quemado no se debe centrar solamente en los componentes

somáticos del mismo, sino que debe extenderse a los compo-

nentes emocionales físicos y psicosociales, para brindar un

manejo integral, tanto farmacológico como no farmacológico.

Introduction and objectives

Oneof the fundamental pillars in the treatment of patients
with acute burns is effective pain management, which
also requires indirect early management of short-term
complications derived from ineffectual management,
including venous thrombosis, hypertension with target
organ, tachycardia, coronary event, hyperglycemia, im-
munosuppression, as well as of the long-term complica-
tions such as neuropathic pain, depression, anxiety, and
joint contractures.1–6

In the current literature, pain management approaches
in patients with burn injuries focus on controlling the
somatic component reflecting the traumatic insult. How-
ever, pain in burn injuries is much more complex,
involving multiple areas (physical, emotional, psycholog-
ical) and involving pathophysiological mechanisms that
mean much more than just a phenomenon that can be
addressed with the administration of opioids. Conse-
quently, pain management must be based on the best
available evidence and performed by a multidisciplinary
team using pharmacological and nonpharmacological
interventions5,6 in order to break the vicious circle of pain
and prevent the previously mentioned complications that
may be triggered after a burn injury.

All of the above created the need to conduct a
nonsystematic review of the literature on the comprehen-
sive management of acute pain in patients with severe
burn injury, summarizing themost relevant findings, so as

to apply them at Hospital Universitario de Santander, one
of the few medical centers with a care unit for burn
patients. This document was developed by Universidad
Industrial de Santander and it is designed to provide
guidelines for acute pain management in this patient
population that can be applied at any point in the acute
care process. Its application is not limited just to Level III
or Level IV care institutions in our country.

Method

Anonsystematic review of the literature between 2000 and
2016, from databases such as MEDLINE/PUBMED, Embase,
Science Direct, SciELO, LILACS, and Google scholar data-
bases, as well as in academic texts, institutional manage-
ment guidelines or regulatory documents, using the
following search terms in English and Spanish: acute
pain, burns, analgesics, therapy, pathophysiology of
burns, nonpharmacologic analgesic for acute burn pain,
management of pain in burned children, virtual reality in
burn pain, opioid withdrawal, opioid overdose, manage-
ment of pruritus in burns, acute pain in burn patients,
burn, analgesia, perioperative management in burn
patients, pain management in the pediatric burn patient,
opioid overdosing, opioid weaning, management of
pruritus in burns. Meta-analyses, clinical trials, observa-
tional studies, review articles, case series, management
guidelines, and books were considered, excluding those
that did not contribute relevant information about acute
management and those thatwere outside the search dates
(Figure 1). The authors read the retrieved articles and
selected those cited in the references. The results of this
review, from the perspective of the authors, are presented
as follows.

Pain assessment

Pain assessment must be performed before, during, and
after a painful procedure, and also 30minutes after an
analgesic intervention, and it must be objective and
performed regularly using a validated tool6,7 such as the
following: Visual Analogue Scale (VAS), in patients over 8
years of age8; Verbal Numeric Scale (VNS), in patients over
12 years of age and in settings where there is limited
understanding of the VAS8; Verbal Global Scale (VGS), in
patients over 12 and in settings where there is limited
understanding of the VAS and the VNS8; Smiles Pain
Rating Scale (SRPS), in patients 5 to 12 years of age8; FLACC
(pain facies, lower limb movements, agitation, consola-
bilty, and crying), in children under 5 years of age.8

Pharmacological management: general

Potent opioid drugs are the cornerstone in the manage-
ment of acute pain due to burn injuries.8–11 It is suggested
to initiatemanagement with potent opioid drugs and then
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taper down, instead of scaling up in potency.9,12 Every
service in which these drugs are used routinely must have
access to oxygen sources, devices, and trained staff for
cardiopulmonary cerebral (CPCR) resuscitation, and nal-
oxone.8–10 In addition, side effects from opioid adminis-
trationmust be anticipated and treated aggressively.9–11,13

Extremely painful procedures or procedures that cannot
be tolerated by the patient must be performed under
general anaesthesia.9,10,12,14

Underlying pain management: paracetamol and
nonsteoridal anti-inflammatory agents (NSAIDs)

It is advisable to give all patients a scheduled around-the-
clock (ATC) prescription of paracetamol 500mg p.o. every
6hours in adults, and 10 to 15mg/kg every 6hours in
children8,10,11,14 as part of underlying pain management,
unless contraindicated.10,11 Adding an ATC short-cycle
(maximum 3 days) prescription of nonsteoridal anti-
inflammatory agents (NSAIDs) may be considered12,13

(ibuprofen 400mg Per Os (PO) every 8hours, 10mg/kg every
8hours in children over 6 months of age, or diclofenac 50
mg PO every 12hours, 75mg IV every 12hours in adults, 1
to 2mg/kg every 12hours in children over 5 years of age),
and ATC paracetamol in noncritically ill patients with
preserved oral route during the acute burn phase.9

Underlying pain management: opioids

Should pain control not be achieved with the administra-
tion of paracetamol or a short cycle of NSAIDs, a weak
opioid agonist should be added ATC to the pharmacologi-
cal regimen, including tramadol 1mg/kg/dose every 6 to 8

hours in children or 50 to 100mg Intravenous (IV) every 6
to 8hours maximum 400mg/day in adults, or codeine 1
mg/kg/dose every 6 to 8hours in children, or 30 to 60mg PO
every 6hours in adults, maximum 240mg/day.6,7,9,15

If these measures are not sufficient to achieve adequate
pain control, pharmacological management with a sched-
uled strong opioid agonist should be initiated,making sure
that the weak opioid administration is discontinued first,
as follows: low-dose intravenous morphine titration (1–2
mg in adults, 0.01mg/kg in children) every 5 to 10minutes
until pain control is achieved or until the patient is
drowsy, titrating the whole dose every 4 to 6hours if
persistence of the cause of pain is anticipated.9,16,17

If no strong opioid is available, ATC administration of an
agonist-antagonist opioid-like nalbuphine 0.4mg/kg/dose
every 4 to 6hours may be prescribed instead of the weak
opioid.17

Incident pain management

Another management option for acute pain is patient–
controlled analgesia (PCA), which is mainly useful for
incident pain management. PCA with fentanyl is recom-
mended using 1 initial bolus of 1mg/kg, 30mg on demand,
with 5-minute closure interval, or intravenous morphine
0.05 to 0.2mg/kg/dose every 4 to 6hours.7 Also useful in the
management of incident pain is meperidine 1mg/kg/dose
(maximum 4 doses in total).16

Management of procedure-associated pain

There are several options with high-quality evidence for
the management of pain caused by procedures in this

References included = 56
Meta-analysis: 1
Clinical trials: 3
Observational studies: 19
Review articles: 26
Management guidelines: 10
Books: 2

Excluded references:
69

Selection based on titles and abstracts:
125

Search results:
675

Search in the literature: PUBMED, Embase, Science Direct, SciELO,
LILACS, Google scholar, academic books, management guidelines

Figure 1. Search and selection flowchart.
Source: Authors.
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population. The first is the application of a strong opioid
before the procedure (morphine 0.05–0.2mg/kg 10minutes
before, or fentanyl 1mg/kg 5 minutes before) or the use of
PCA associated with a benzodiazepine before the proce-
dure (midazolam 0.05mg/kg 30minutes–1hour be-
fore).6,7,12,14,18,19 The association with ketamine has been
usedwidely formore than 40 years in burn patients, but its
use has diminished because of the side effects, which can
be avoided when used together with a benzodiazepine.
Ketamine at a dose of 1mg/kg associated with a
benzodiazepine (midazolam 0.05mg/kg) and an antisia-
lagogue (atropine 0.01mg/kg) is an excellent analgesic
option, provided it is administered in centers where the
anesthetist is present.6,8,14,15,19–21

Another combination of drugs that offers excellent
analgesic effect for procedure-associated pain is dexme-
detomidine in a 1mg/kg bolus, associatedwith a bolus dose
of ketamine 2mg/kg and tramadol 1mg/kg, in intermedi-
ate care facilities, with presence of staff trained in CPCR or
of the anaesthetist.10,20,22,23

On the contrary, nonpharmacological interventions in
adolescents include the association of virtual reality,
performed in facilities with the appropriate infrastructure
and duly trained personnel,6,13,18,24–29 as well as the use of
transcutaneous electrical stimulation (TENS), before,
during, and after the procedure. These interventions need
to be explained to the patient and used in association with
pharmacological regimens.19,30

Postoperative pain management

The plastic surgery anesthesia service should think about
using preventive systemic analgesia with NSAIDs or
systemic paracetamol before the procedure,16,19 and
tumescent anaesthesia,6 regional blocks,6,13,14,18,21 or
topical lidocaine for dressing changes6,8,15 in an attempt
at providing residual analgesic effect after the surgical-
anesthetic procedure. In stable patients who tolerate well
the oral route, the use of weak opioids can be considered,
including codeine at a dose of 30 to 60mg every 6hours
and a maximum dose of 240mg/day, maintaining active
vigilance on side effects in order to treat them promptly.
The use of conventional oxycodone at a dose of 5 to 10mg
every 8hours orwith an extended release formula every 12
to 24hours, methadone 2.5 to 5mg every 6hours, or
hydrocodone 5 to 10mg every 4 to 6hours may also be
considered. It is important to try not to use oral opioids
for more than 10 days in order to avoid physical
dependence.6,8,18,19,31

Neuropathic pain management

Given the characteristics of the injuries in burn patients,
neuropathic pain is common in this population. Conse-
quently, the early association of pregabalin is recom-
mended on the basis of proven clinical effectiveness in

reducing peripheral and central neuropathic pain at a
starting titration of 37.5mg with oral opioid.19,32–34 In
situations where there is no access to pregabalin, the use
of gabapentin should be considered, at an initial titration
of 300mg PO per day.33,35,36

Pruritus

Pruritus must be treated with pharmacological measures
such as gabapentin in incremental doses, from 300mg up
to 1500mg/day PO37–42 and also with nonpharmacological
measures proven to be effective,37,40 bearing in mind that
the oral route may be used for administering medications
in cases ofmild burns,11,43 and that the intramuscular and
subcutaneous routes should not be used in the acute
phase of the burn injury.6,43

Nonpharmacological management

Nonpharmacological options should be offered together
with pharmacological ones.9,10,21,31 In services with the
adequate facilities and trained personnel, nonpharmaco-
logical strategies may include music therapy, hypnosis,
nonimmersive virtual reality (images, videos, video
games) or immersive virtual reality, and psychotherapy
before and after any procedure, and throughout the
treatment period.10,24–28,44

Management of complications secondary to the
use of medications for analgesic management in
burn patients

Opioid-related respiratory depression

The use of opioids in high doses in patients with burn
injuries entails the risk of secondary adverse events.
The most serious of those adverse events is respiratory
depression. Recognizing or suspecting this condition
early on is mandatory when faced with a patient with a
confirmed history of receiving high-dose opioids, a
respiratory rate lower than 8/minute, myosis, pulse
oximetry below 90%, and drowsiness or stupor. Re-
sponse must be immediate, priority alert must be sent
to the anesthesia and emergency services, and tactile
and auditory stimulation of the patient must be
initiated. Naloxone must also be titrated at a dose of
1mg/kg IV every 3 to 5minutes until bradypnea resolves
or the patient shows signs of recovering consciousness
and an arterial oxygen saturation of 91% or higher. The
attending physician must determine if the patient
needs basic and/or advanced airway management
and ventilation in accordance with the CPCR guidelines,
in which he/she must be trained. Attention must be
paid to the possibility of renarcotization, depending on
the opioid that caused the depression and the form of
use.9,13,22,45–47
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Benzodiazepine-related respiratory depression

In case respiratory depression secondary to the use of
benzodiazepines is suspected, the administration of
flumazenil 0.2mg IV every minute is recommended until
the patient regains consciousness, followed by the steps
described above under the heading on management of
opioid-related respiratory depression.8,22,48,49

Ketamine-related psychotomimetic crisis

In the event of altered sensory perception (hallucinations,
delusions) or behavior (agitation, inattention) suspected to
be related to the use of ketamine, the emergency
anesthesia service should be notified immediately while
simultaneously initiating midazolam at a dose of 0.05mg/
kg.22,49,50

Weaning from potent parenteral opioids in the step-down
unit and the intensive care unit

Whenever an opioid withdrawal syndrome is suspected,
active support from the Pain Clinic and the psychology
and psychiatry services of the institution must be
requested.

Withdrawal syndrome in patients managed with strong
opioids in the Burn Unit (step-down unit) or the Intensive
Care Unit must be suspected in the presence of suggestive
symptoms such as tachycardia, diaphoresis, hyperten-
sion, mydriasis, piloerection, muscle cramps, abdominal
cramps, or diarrhea. Weaning from potent opioids is
suggested if they have been used for more than 5 days,
tapering the dose initially by 20% to 40%, followed by
subsequent 10% reductions every 12 to 24hours.51–54

In the presence of physical findings of opioid withdraw-
al when strong opioids have been used for more than 10
days, the initiation of substitution therapy with metha-
done at a fractionated equianalgesic dose every 6 to 8
hours can be considered, tapering it down by 20% every
week until complete discontinuation is achieved towards
the fifth week.51,55

The concomitant use of nonsubstitution therapy (ben-
zodiazepines, clonidine) is suggested.54–56

Conclusion

Pain management in burn patients is a challenge given
that, ideally, it requires a multidisciplinary approach.
Understanding the pathophysiology of burn injuries is
critical in order to understand the type and the severity of
the pain that these patients may experience. Acute pain
management should not focus only on the somatic
components of pain but must also encompass the
emotional and psychosocial components, in order to
provide comprehensive management, both pharmacolog-
ical and nonpharmacological.
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