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This review article provides an overview of acute pain management. It highlights the need to provide 
balanced pain care while limiting harm from opioids as per the World Health Organization (WHO) 
recommendations for balanced pain care. Opiophobia and its impact on the use of opioids for acute severe pain 
are discussed. Interventions that can improve global pain care and the role of pain scales in the management 
of acute pain are discussed. Newer trends in acute pain management in the emergency department (ED) are 
also reviewed and include: low dose ketamine, intravenous lidocaine, ultra-sound guided regional anesthesia, 
intravenous paracetamol, and patient controlled analgesia.
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Ever since the term “oligoanalgesia” was coined 
in 1989,1 there has been considerable attention paid 
to how we do or don’t manage acute pain. Despite a 
large number of publications and many educational 
initiatives, including the National Institutes of Health 
(NIH)’s funding for research in its “decade of pain” 
from 2000–2009, physicians seem unable to ade-
quately treat a patient in pain.2 Reluctance to believe 
patient self-reporting, opiophobia, insufficient edu-
cation around neurobiology of pain and medications, 
cultural barriers for health care workers and patients, 
low prioritization in the management of unstable pa-
tients: there are many reasons that prevent proper pain 
management. Carter et al. suggest that oligoanalgesia 
is due in part to “an epistemic preference for signs 
over symptoms” and because some ED practices 
worsen pain by increasing anxiety and fear.3 For this 
review, the focus will be primarily on acute pain seen 
in the emergency department (ED), although many 
points will be relevant to other areas of practice. It 
will become evident from this review that to achieve 
widespread excellent pain management, a shift in 
mindset is required.

Opioids and Opiophobia
The role of opioids has been misunderstood 

throughout the era of modern medicine. In Taiwan, 
which holds the dubious distinction of being the 
country with the lowest amount of opioids per capi-
ta prescribed each year,4 the reluctance to prescribe 
opioids can be traced back to the Opioid Wars of 
the 1800’s. In the United States, despite having the 
highest amount of opioids per capita prescribed each 
year, opiophobia is even greater. Opiophobia in the 
United States arose after the Great Depression, when 
the use of heroin was seen as a sign of poverty and 
addiction. This aversion to opioids prevented or min-
imized their medical use for decades as a result. As 
oligoanalgesia was decried in the 1990’s, a large rise 
in the prescribing of opioids occurred, encouraged 
by the pharmaceutical industry which was bringing 
novel opioids to the market. The pendulum swing 
from too little opioids over to too much opioids was 
almost inevitable—by 2015, the United States was 
prescribing more than double (per capita) each year 
the amount recommended by the World Health Orga-
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nization (WHO).5 Despite this apparently excessive 
use of opioids, pain management was not rated better 
than in other countries, for pain is not managed solely 
by prescribing a medication. As prescription opioids 
became more available, street use also increased—us-
ers could obtain a standard dose of an illicit substance 
without contaminants. They were initially seen as saf-
er for they were prescription drugs. Most adolescents 
started using opioids recreationally by taking pills 
from their parents’ prescriptions, with misuse escalat-
ing to other drugs. The current opioid epidemic6 seen 
in both Canada and the USA has turned increasingly 
to heroine, street-produced fentanyl and carfentanyl, 
with thousands of deaths every year. This epidemic 
has understandably created a backlash within EDs, 
where avoidance of opioids has become a priority—
worsening the already existing oligoanalgesia. This 
wildly varying use of a single class of drugs related to 
pain relief demonstrates quite remarkably how inade-
quate knowledge of medications combined with cul-
tural beliefs create an almost insurmountable barrier 
to proper pain management. Despite different nations’ 
reasons for opiophobia, there is a clear and necessary 
role for opioids in the management of acute, severe, 
pain. It is our duty to find the proper balance, and not 
“throw the baby out with the bath water.”7

How does a country like Taiwan, which uses 
almost no opioids, move to a greater use of opioids 
without falling to the epidemic of opioid misuse in 
North America? The initial approach should be use of 
opioids parenterally in the ED for patients with severe 
pain arising from acute trauma, renal colic or acute 
abdomens; patient controlled analgesia (PCA) pumps 
can minimize risk by providing on average less total 
dose, with greater safety, and essentially no risk of 
abuse. Standardized medical directives with dosing 
input from Pharmacy can help overcome barriers to 
opioid use without allowing for risk of excessive dos-
ing. Combination of an opioid with an adjunct, such 
as ketamine or parenteral acetaminophen, ensures that 
less total opioid is required. Until nurses and phy-
sicians alike are at ease with dosing and indications 
in these situations, other uses of opioids—such as 
prescriptions for outpatient use—should be limited or 
minimal. In North America, it has been the excessive 
availability of opioids in the outpatient setting that led 
to the current opioid crisis, not the use of opioids in 
hospital.

Improving Pain Care in the ED
Given the multiple barriers to optimal pain care, 

it is unrealistic to expect improvement simply because 
it is the right thing to do. No health care worker wish-
es to be a patient suffering severe pain without inter-
vention, yet we consistently fail to control the pain of 
our patients. This is not true in only one country, but 
around the world.8 It has been demonstrated that edu-
cational interventions with staff consistently improves 
pain care.9 As in other aspects of care, standardization 
of pain care with guidelines or directives—taking the 
choice of options out of the hands of the physician—
also improves pain management. 

Regardless of the cultural reasons for opiopho-
bia, a balanced and standardized approach is essential 
if we hope to minimize the emotional turmoil around 
their use while ensuring the safety of our patients. 
We can readily decrease the use of opioids in our de-
partments through the use of local guidelines10 but we 
have to ensure that we are not simultaneously wors-
ening pain management. The WHO has established 
that the standard for opioid use in a country should be 
approximately 215 mg of morphine-equivalents per 
capita per year.4 In a country such as Taiwan, where 
the current annual dosing hovers around 0.05 mg/
capita, a national strategy is required if this is to be 
changed—local initiatives alone cannot overcome 
such a strong resistance to opioid use. Similar global 
initiatives are required to decrease usage in the USA 
in order to establish proper prescribing patterns.

Educational interventions, and the use of pain 
“champions”—both nurse and physician—are re-
quired to remove barriers to pain care while minimiz-
ing risk to patients.11 Pain management as a priority 
must not be placed last in the management of acutely 
injured patients, but addressed in parallel with the 
other management priorities. Directives ensuring in-
travenous analgesia for intubated patients, for exam-
ple, is required or else pain care will be forgotten in 
the flurry of activity surrounding the patient.

Pain Assessment—What Is Its Role?
The validity and reproducibility of pain scales 

have been well demonstrated.12 Self reporting of pain 
is accepted as the gold standard for documentation of 
a patient’s severity of pain, with physiological mark-
ers considered unreliable.13 Their use has been inte-
grated into national triage tools, such as the Canadian 
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Triage and Acuity Scale.14 Despite this overwhelming 
evidence, most healthcare providers do not believe the 
self-reporting of patients, and believe the emergency 
patient in pain tends to exaggerate the severity of their 
pain. 

Patient self-reporting is based on both a patient’s 
past pain experience and the culture within which 
they have been raised. A person relatively naïve to 
painful experiences is more likely to score higher 
the amount of pain of a broken wrist, for example, 
than someone who has previously suffered several 
fractures. Loss of emotional control—such as anx-
iety—will also influence a pain score, for pain is a 
multi-dimensional experience. Pain catastrophizing 
has recently been shown to have a direct association 
with pain intensity.15 It is therefore important to rec-
ognize that a pain score indicates not what type or 
amount of medication a patient requires, but the de-
gree of pain that they are currently suffering—in all 
its dimensions. Severe pain from a corneal abrasion 
may require but a topical anesthetic, a hip fracture, a 
femoral nerve block, and a sprained ankle in someone 
who is certain they will miss their marriage may sim-
ply require a caregiver talking to them and reassuring 
them. That none of these patients requires an opioid 
does not mean they are not suffering from severe 
pain. It has been this linking of pain scores to the use 
of opioids (and thereby the concern of drug seeking) 
by the healthcare worker that has aided in the latter 
disbelieving the patient’s self-reporting. Roughly 70% 
of ED patients report moderate or severe pain.16 This 
overwhelming percent has nurses at triage believing 
not that we need to do a better job of managing pain, 
but instead that patients must be exaggerating. It has 
to be remembered that patients with minor pain rarely 
come to the hospital.

In assessing pain, the limitations of a pain scale 
in the ED must be recognized. Use of a pain scale 
helps identify sentinel diagnoses and should facili-
tate rapid care for those with severe pain. It is also of 
high value for clinical research. It has much less val-
ue when titrating medication for pain. Use of a pain 
scale when titrating analgesics switches the person in 
control of the painful situation from the patient to the 
caregiver—the caregiver will give medication until a 
certain “number” on a pain scale is attained or until 
they believe enough has been given, rather than ti-
trating to when the patient says they are comfortable. 
Since self-reporting is the gold standard, the patient 

should have control as to when (and how much) they 
require medication. Asking patients “do you want 
more pain medication?” not only allows the patient 
to maintain control but also provides excellent pain 
relief and satisfaction.17 Another way of maintaining 
control in the hands of the patient is through pa-
tient-controlled analgesia (PCA).

Newer Approaches to Pain Management
It has not only been concern over opioid abuse 

that has driven efforts to find valid alternatives. In-
creasing understanding of the neurobiology of pain 
has introduced a mechanistic approach to pain man-
agement, superseding the previous symptom man-
agement based approach. With the latter, pain was 
“covered” or muted. With a mechanistic approach, 
specific pathways and neurotransmitters are targeted. 
Research from the past 20 years has resulted in do-
pamine antagonists and serotonin agonists for acute 
migraine headaches as well as sodium and calcium 
channel agents for neuropathic pain. The alterna-
tives most recently studied in the acute pain setting 
include low-dose ketamine, intravenous lidocaine 
and ultrasound-guided nerve blocks. Intravenous 
acetaminophen has been available for 20 years in Eu-
rope, while only available in the United States since 
2010, and still not available in Canada. PCA pumps, 
despite widespread use throughout hospital wards and 
ICUs, have still not become commonplace in the ED. 
In many instances the use of one of these newer ap-
proaches can decrease the dose of opioids required or 
even eliminate their use entirely in specific settings. 
We will review each of these more recent topics.

Low-Dose Ketamine
There has been recognition that lower doses of 

ketamine can be effective as an analgesic for more 
than 2 decades. Despite regular use of dissocia-
tive-dose ketamine for procedural sedation in EDs 
for years, use of the lower doses for pain relief is just 
now being integrated into daily practice. Monitoring 
that is routine for procedural sedation is not required 
for these lower analgesic doses. Multiple studies have 
demonstrated that 0.1–0.3 mg/kg of ketamine can 
be an excellent adjunct to opioid use, decreasing the 
total amount of opioid required.18 A recent systematic 
review showed this dosing to be safe, with minimal 
adverse effects; it also suggested that at times ket-

急診醫學8(2)-03 James.indd   55 2018/6/14   下午 12:13:37



Ducharme

56     Journal of Acute Medicine 8(2) 2018

amine can be effective alone in the management of 
severe pain.19 It has specifically been studied in the 
management of migraine headaches. Although anec-
dotal experience has shown effectiveness for chronic 
migraine situations, a recent clinical trial found it to 
be less effective than prochlorperazine for acute mi-
graines.20 How you give ketamine is equally import-
ant, for a 10-minute infusion produces less psychotro-
pic adverse effects than does an IV push approach.21 
Ongoing analgesia can be provided with a ketamine 
infusion, infusing the same amount as the initial dose 
each hour. Ketamine use is not without concern, for 
it is also a drug of abuse and popular in North Amer-
ica; fortunately, its use is restricted to parenteral or 
intranasal routes, so cannot be prescribed for the out-
patient setting. Finally, limited studies have found it 
to be ineffective in managing the pain of sickle cell 
vaso-occlusive crises.

Intravenous Lidocaine
Regular infusions of intravenous lidocaine  

(5 mg/kg over an hour) has been successful in the 
management of fibromyalgia pain.22 When infused 
over an hour, in a dose higher than that required for 
acute pain in the ED) there has been almost no cardiac 
or seizure risk; such infusions are routinely given in 
outpatient clinics. There has been limited or no suc-
cess in patient with cluster headaches. It has recently 
been studied for some acute pain situations. A case re-
port demonstrated its effectiveness in a patient with a 
fracture/dislocation of an ankle.23 A second case series 
suggested intravenous lidocaine could be an effective 
adjunct to opioids in the management of severe pain.24 
Finally, a small trial found intravenous lidocaine to be 
as effective as intravenous morphine in the manage-
ment of the pain from renal colic.25 Further research 
is required to properly define the role of parenteral 
lidocaine in the management of acute pain. The rec-
ognized neurotoxicity and cardiotoxicity seen with 
inadvertent overdosing is more common and more 
serious with bupivacaine than lidocaine.26 Infusions 
using pumps providing lidocaine on a weight-based 
algorithm ensures minimal if any risk to patients. 
Here again, medical directives to ensure standardized 
dosing offers maximal protection for the patient. At 
this point, the role for IV lidocaine in the management 
of acute pain is still being defined.

Ultrasound-Guided Regional Anesthesia
Point of care ultrasound (POCUS) has been 

promulgated throughout emergency medicine, with 
the phrase “ultrasound is the stethoscope of the 21st 
century” heard everywhere. It is an excellent clinical 
diagnostic tool. It has also been found of great practi-
cal use in the placement of both peripheral and central 
venous lines. Curiously, its use for regional anesthesia 
in the ED has lagged behind its other uses with even 
international curriculum guidelines minimizing its 
role for this purpose.27

Ever since it was demonstrated that the pain of 
hip fractures created a nine-fold greater risk of de-
lirium in the elderly than the use of morphine, it has 
been recognized that rapid pain control in the elderly 
is critical.28 Femoral nerve blocks have rapid onset, 
and provide sustained pain relief for longer than sys-
temic opioids without the systemic risks.29 Femoral 
nerve blocks in the setting of hip fracture can actually 
improve outcomes.30

Use of opioids provides a systemic effect; in trau-
ma patients or in those with altered mental status it may 
cloud clinical assessment or force additional, perhaps 
avoidable, imaging or monitoring. Regional anesthesia 
provides rapid pain relief without systemic effect. It is 
the recommended treatment for pain relief in flail chest 
injuries.31 Regional anesthesia allows for painless frac-
ture reduction, of great value when procedural sedation 
may carry increased risk. Many times the fracture may 
be identified with POCUS and allow for a nerve block 
prior to formal imaging.32 The latter is often painful, 
at times the most painful part of the stay in the ED for 
a child with an extremity fracture. Ultrasound-guided 
nerve blocks should become a core skill of emergency 
physicians for both pain management and to perform 
painless procedures with minimal risk.

PCA
There is no doubt as to the benefits of PCA, as 

identified in multiple studies elsewhere in the hospi-
tal. It usually results in less total medication required, 
while causing less adverse effects. The introduction of 
PCA has almost universally resulted in improved and 
excellent pain relief as well as high levels of patient 
satisfaction. Finally, by using locked PCA pumps, it 
can offer a valid pain management option in patients 
with addiction disorders.
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Acute pain care services, post-operative recov-
ery, obstetrics—all of these services consider PCA 
use standard of care. Despite this overwhelming 
background of evidence, PCA use is still not the 
norm for ongoing pain in EDs. Why the reluctance to 
transition into the use of PCA? In a New York City 
study, PCA was found to provide more rapid relief 
than usual opioid prescribing (once the longer time to 
initial analgesia was past) and greater patient satisfac-
tion.33 They had problems with pump programming 
and delays to pain relief onset so did not recommend 
PCA over usual pain management. Similarly, Smith 
et al. found no improvement in pain control with PCA 
over conventional care in trauma patients.34 Lecky 
however found the PCA introduction into the ED was 
straightforward and provided superior pain relief.35 
It would appear from recent literature, therefore, that 
in hospitals well organized in pain management PCA 
may not offer any additional pain benefit over con-
ventional care in the ED. Its use does improve patient 
satisfaction, and it does introduce a standard practice 
for the management of pain while minimizing any 
potential for misuse. These secondary benefits should 
encourage clinicians to look into introducing PCA 
into their EDs. In many countries, where opioid use 
is minimal or even non-existent, the use of PCA may 
provide the safety and control of dosing necessary to 
overcome the opiophobia barriers that exist. It would 
ensure a standard approach to dosing, minimize total 
amounts used and eliminate any secondary gain such 
as euphoria or other psychotropic effects.

Intravenous Acetaminophen/Paracetamol
The WHO ladder of pain encourages the use 

of more than one medication to control more severe 
pain, reserving opioids for only severe pain. Oral 
paracetamol is considered equivalent to ibuprofen for 
the management of mild to moderate pain; it was felt 
by many that there was an analgesic ceiling of effect 
with paracetamol, with doses greater than 1 gm PO 
providing no additional analgesic benefit. Studies in 
the past decade seem to refute that notion for 1 gm 
intravenously—equivalent to 2 gms PO—appears to 
be an effective analgesic for moderate and even some 
severe pain.

As an adjunct, IV paracetamol provided addi-
tional pain relief for migraine sufferers when com-
bined with prochlorperazine.36 In a narrative review, 

Sin et al. felt that the level of evidence supporting 
intravenous paracetamol as an analgesic was limit-
ed, with 2 studies showing superiority to untitrated 
morphine, and one study superior to intramuscular 
piroxicam. The nature of these studies suggest that the 
makers of parenteral paracetamol were often making 
use of “strawman” comparators to demonstrate supe-
riority.37

Given the lack of strong evidence supporting its 
role as an effective single analgesic for severe pain, 
its use should be reserved to being an adjunct to other 
analgesics with the objective of better controlling pain 
while decreasing the total dose of opioids required. 
It should not be considered an agent that can replace 
opioids for severe pain, nor one that can replace par-
enteral NSAIDs for the pain of renal or biliary colic.

Summary
Progress in acute pain management has taken 

place over the past decade, but ED crowding and opi-
ophobia risk eliminating any previous gains in pain 
management. Improvements in post-graduate curricu-
la along with ongoing educational initiatives will help 
most in raising the pain management bar, along with 
the installation of directives and guidelines to stan-
dardize care. PCA pumps, along with those standard-
ized protocols can decrease considerably the concerns 
of drug seeking. Further exploration and development 
of our knowledge of the neurobiology of pain will al-
low even more targeted pain management with agents 
like ketamine and lidocaine, while regional anesthesia 
can allow us to avoid opioid use in many injured pa-
tients. The knowledge for optimal pain management 
exists; we need to apply it better and break down the 
existing barriers preventing us from using that knowl-
edge. A change in mindset to properly manage acute 
pain as a priority in our patient care is required.
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