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ABSTRACT
This project sought to develop evidence-based guidelines for the administration of analgesics for
moderate to severe pain by Emergency Medical Services (EMS) clinicians based on a separate, pre-
viously published, systematic review of the comparative effectiveness of analgesics in the preho-
spital setting prepared by the University of Connecticut Evidence-Based Practice Center for the
Agency for Healthcare Research and Quality (AHRQ). A technical expert panel (TEP) was assembled
consisting of subject matter experts in prehospital and emergency care, and the development of
evidence-based guidelines and patient care guidelines. A series of nine “patient/population-inter-
vention-comparison-outcome” (PICO) questions were developed based on the Key Questions iden-
tified in the AHRQ systematic review, and an additional PICO question was developed to
specifically address analgesia in pediatric patients. The panel made a strong recommendation for
the use of intranasal fentanyl over intravenous (IV) opioids for pediatric patients without intraven-
ous access given the supporting evidence, its effectiveness, ease of administration, and acceptance
by patients and providers. The panel made a conditional recommendation for the use of IV non-
steroidal anti-inflammatory drugs (NSAIDs) over IV acetaminophen (APAP). The panel made condi-
tional recommendations for the use of either IV ketamine or IV opioids; for either IV NSAIDs or IV
opioids; for either IV fentanyl or IV morphine; and for either IV ketamine or IV NSAIDs. A condi-
tional recommendation was made for IV APAP over IV opioids. The panel made a conditional rec-
ommendation against the use of weight-based IV ketamine in combination with weight-based IV
opioids versus weight–based IV opioids alone. The panel considered the use of oral analgesics and
a conditional recommendation was made for either oral APAP or oral NSAIDs when the oral route
of administration was preferred. Given the lack of a supporting evidence base, the panel was
unable to make recommendations for the use of nitrous oxide versus IV opioids, or for IV keta-
mine in combination with IV opioids versus IV ketamine alone. Taken together, the recommenda-
tions emphasize that EMS medical directors and EMS clinicians have a variety of effective options
for the management of moderate to severe pain in addition to opioids when designing patient
care guidelines and caring for patients suffering from acute pain.
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Background

The management of acute pain is an integral component of
prehospital patient care. A significant proportion of patients
transported by EMS agencies experience acute moderate to
severe pain as part of their complaints. A review of 14.5 mil-
lion patients presenting to the ED by ambulance in 1999

found that 14% reported mild pain while 20% reported
moderate to severe pain (1). Another review found that 42%
of prehospital patients reported acute pain, with 64% report-
ing their pain as intense to severe (2). Recognizing that pain
management is a core component of prehospital care,
achieving the goals of adequate pain assessment and subse-
quent administration of appropriate analgesics has been

CONTACT George Lindbeck gl2y@hscmail.mcc.virginia.edu
� 2022 The Author(s). Published with license by Taylor & Francis Group, LLC.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.
0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in
any way.

PREHOSPITAL EMERGENCY CARE
https://doi.org/10.1080/10903127.2021.2018073

http://crossmark.crossref.org/dialog/?doi=10.1080/10903127.2021.2018073&domain=pdf&date_stamp=2022-01-22
http://orcid.org/0000-0003-0886-8747
http://orcid.org/0000-0002-9308-2214
http://orcid.org/0000-0003-3443-0247
http://orcid.org/0000-0001-7382-982X
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1080/10903127.2021.2018073
http://www.tandfonline.com


recognized as a priority for improvement in prehospital care
(3). A review of over 41,000 patients transported by ambu-
lance in Denmark found that almost 28% reported severe
pain, but only 8% received parenteral opioids for their pain
(4). Evidence-based guidelines for pain management in
trauma have been developed, stressing the need for routine
assessment of pain in diverse patient populations including
those with impaired ability to communicate (5). The barriers
to more effective pain control in prehospital care are not
entirely clear, but traditional reliance on parenteral opioids
as the primary, or only, medication available may be a con-
tributory factor.

There have been concerns raised about bias and disparity
in the management of acute pain in emergency care settings.
A review of over 276,000 EMS records in the National
Emergency Services Information System (NEMSIS) found
that although pain was listed as a primary or associated
symptom for 29.5% of patients, only 15.6% of records docu-
mented administration of pain medications, and Black
patients were less likely to receive pain medications than
other groups (6). A meta-analysis of ED pain management
literature found that Black and Hispanic patients were less
likely to receive analgesia for acute pain (7). Disparities have
been identified both in the likelihood that a patient receives

an analgesic and in the analgesic administered. A review of
115 patients in a community ED found that although there
were no differences in pain scores between White and non-
white patients, White patients were significantly more likely
to receive opioids for their long-bone fractures, and pediat-
ric patients were less likely to receive opioids for their acute
pain (8). In a group of patients suffering acute pain after a
motor vehicle collision, White patients were more likely to
receive an opioid analgesic in the ED or at discharge, and
less likely to receive a non-steroidal medication in the ED
(9). In another review of acute pain management in the ED,
researchers found that, although male and female patients
had similar pain scores, women were significantly less likely
to receive opioid analgesics (10). It is the panel’s hope that
the wider inclusion of multiple non-opioid analgesics in pre-
hospital patient care guidelines coupled with increased edu-
cation of prehospital clinicians in pain management and
potential biases in the management of pain will contribute
to mitigating some of these disparities.

Historically prehospital pain management was based on
the use of opioids, primarily morphine, for acute pain man-
agement. A review of over 270,000 records in NEMSIS
showed that morphine and fentanyl were the most com-
monly administered analgesics in all groups (6). As the
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opioid crisis has worsened, the routine use of opioids for
acute pain management has become increasingly concerning
for EMS clinicians, EMS medical directors, and system man-
agers. In addition to concerns regarding the risks of expos-
ing opioid-naïve individuals to opioids or of enabling or
reinforcing “drug seeking” behaviors in individuals activat-
ing the EMS system, the diversion of opioids by EMS
clinicians has prompted increased interest in incorporating
non-opioid analgesics in prehospital patient care (11).
Increasing attention has been given to non-opioid analgesics
and non-pharmacologic pain management strategies in
emergency medicine, identifying a need for continued
research (12). Although there has been a general move
toward more cautious use of opioid analgesics in prehospital
and emergency care, the contribution that the prehospital
administration of opioids might make to the current opioid
crisis is unclear (13). Higher rates of opioid prescription in
the ED have been associated with an increased risk of long-
term opioid use (14).

The assessment and management of acute pain in the
pediatric population has been identified as particularly chal-
lenging. A recent review of the National EMS Information
System (NEMSIS) found that documentation of pain symp-
toms and treatment of acute pain were infrequent in general
in the prehospital setting, but particularly so in young chil-
dren (6). A retrospective study of children transported by
ambulance in Ireland found that while 41% had pain docu-
mented as a symptom, only 32% of those children had a
pain assessment documented and only 26% received some
form of analgesia (15). Even after publication of pediatric
assessment and pain management guidelines, a retrospective
study suggested no significant change in pain assessments
nor the administration of opioid analgesics, suggesting add-
itional challenges to improving pediatric prehospital pain
management still existed (16). Illustrating the complexities
of process and outcome measures in the pain management
of pediatric patients with long bone fractures in the ED,
minority children were found to be more likely to receive
any analgesics and more likely to achieve 2 point or greater
reduction in pain compared with non-Hispanic White chil-
dren, but were less likely to receive an opioid or to ultim-
ately achieve optimal pain reduction (17). Challenges to
achieving optimum pediatric pain management include con-
cerns about the placement of intravenous catheters,

challenges in the assessment of pediatric patients, and the
concerns of parents and care-givers (18).

Project Objectives

The objectives for this project were to develop a set of EBGs
for prehospital pain management building on the completed
work of a previous, separately funded, systematic review
recently published by the University of Connecticut
Evidence-Based Practice Center for the Agency for
Healthcare Research and Quality (AHRQ) with funding sup-
port provided by the National Highway Traffic Safety
Administration (NHTSA): Comparative Effectiveness of
Analgesics to Reduce Acute Pain in the Prehospital
Setting (19).

Methods

A technical expert panel (TEP) was assembled comprised of
individuals with broad expertise in emergency medicine,
prehospital care, and pharmacology (Table 1). The overall
goal of the TEP was to apply established evidence evaluation
methodology in addition to rigorous recommendation devel-
opment techniques to generate transparent recommenda-
tions for the management of pain in the prehospital setting.
The TEP identified nine PICO (population/intervention/
comparison/outcome) questions arising from the Key
Questions included in the AHRQ systematic review, and
developed an additional question related to the intranasal
(IN) administration of fentanyl for pediatric analgesia
(Table 2). The Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) methodology was
used to guide development of the questions, assessment of
the certainty of the evidence, and the formulation of the rec-
ommendations of the TEP. The detailed methodology,
Summary of Findings tables, and the evidence-to-decision
tables, are presented in a companion paper (20).

Recommendations

Recommendation 1

We recommend in favor of intranasal (IN) fentanyl over
intramuscular (IM) or intravenous (IV) opioids in the

Table 2. PICO questions for the EBG for prehospital pain management.

1. Should intranasal fentanyl vs. IV opioids be used for acute onset of moderate to severe pain in children in the prehospital setting?
2. Should IV acetaminophen (APAP) vs. IV opioids be used for treatment of moderate to severe pain in the prehospital setting?
3. Should IV non-steroidal anti-inflammatory drugs (NSAIDs) vs. IV opioids be used for treatment of moderate to severe pain in the prehospital setting?
4. Should IV APAP vs. IV NSAIDs be used for treatment of moderate to severe pain in the prehospital setting?
5. Should IV ketamine vs. IV NSAIDs be used for treatment of moderate to severe pain in the prehospital setting?
6. Should IV ketamine vs. IV opioids be used for treatment of moderate to severe pain in the prehospital setting?
7. Should IV morphine vs. IV fentanyl be used for treatment of moderate to severe pain in the prehospital setting?
8. Should a combination of weight based IV opioid plus IV ketamine vs. weight based IV opioid alone be used for treatment of moderate to severe pain in the

prehospital setting?
9. Should a combination of IV opioid plus IV ketamine vs. IV ketamine alone be used for treatment of moderate to severe pain in the prehospital setting?
10. Should nitrous oxide vs. IV opioids be used for treatment of moderate to severe pain in the prehospital setting?

PREHOSPITAL EMERGENCY CARE 3



treatment of moderate to severe pain in pediatric patients
prior to IV access or without (or without indication for) IV
access (strong recommendation, low certainty of evidence).
The panel makes a conditional recommendation for either IN
fentanyl or IV opioids once IV access is established (condi-
tional recommendation, low certainty of evidence).

The provision of adequate analgesia for pediatric patients
has been recognized as particularly challenging in both the
prehospital setting and in the emergency department (ED).
The TEP therefore felt that this clinical issue was important
enough to add this question and its evidence review to the
set of PICO questions based on the AHRQ systematic
review that served as the foundation for this project (19).
The panel makes a strong recommendation for the use of
IN fentanyl over IM opioids for the treatment of moderate
to severe pain in children in the prehospital environment
when pain management is indicated prior to, or in the
absence of, IV access. Although the certainty of evidence
was low, the potential positive impact of a rapid, easily
administered, noninvasive route of analgesic administration
on improving analgesia in pediatric patients prompted a
strong recommendation by the TEP. Furthermore, the panel
makes a conditional recommendation for either IN fentanyl
or IV opioids once intravenous access is established. In
some cases, IN fentanyl may be administered prior to
obtaining IV access, while in other cases IN fentanyl may
provide adequate analgesia alone, obviating the need for IV
access. The evidence did not suggest a difference in pain
severity scores at 5, 10, 15, 20, 25 and 30minutes after IN
administration versus IM or IV opioids, and no clinically
significant differences in undesirable effects were noted
between the two management options. The review did not
find any significant difference in the therapeutic effects or
adverse effects of fentanyl administered by the IN route
when compared to the IV or IM route. This medication,
combined with a noninvasive route of administration, pro-
vides an opportunity to greatly improve pediatric analgesia
in the prehospital setting. If IV access is obtained subse-
quently, then either route may be used for administration of
fentanyl if required.

Recommendation 2

We suggest in favor of IV acetaminophen (APAP) over IV
opioids alone for the initial management of moderate to
severe pain in the prehospital setting if IV APAP is available,
affordable, and easy to administer. (conditional recommenda-
tion, low certainty of evidence)

The conditional recommendation for IV APAP versus IV
opioids was based on equivalent pain control and improved
tolerability. The panel noted that there may be significant
cost and availability issues related to IV APAP which could
make it more challenging to implement in some EMS sys-
tems. Acetaminophen represents a very promising analgesic
that demonstrated similar analgesic efficacy to opioids in
this review. The evidence did not suggest a clinically import-
ant difference in pain reduction at 15, 30, or 60minutes or
in the time to analgesic effect. Although the overall certainty

of evidence for any adverse effect was very low, the evidence
did suggest that dizziness was more common in the IV opi-
oid group with a moderate certainty of evidence.
Additionally, in several studies nausea and/or vomiting was
reported as an adverse event and was generally more com-
mon with IV opioids than IV APAP. The availability of an
analgesic with less propensity to cause nausea would be
attractive to patients, and possibly to clinicians who may
encounter the need administer an antiemetic concurrently.
The panel recognized that nausea and vomiting are common
in EMS practice, the etiology of which is multifactorial and
may include pain, anxiety, medication side effects, and
motion sickness from ambulance transport. A study looking
at healthy volunteers transported in an ambulance found
that 43% developed nausea from ambulance transport alone
(21). The panel noted that the available studies on the use
of IV APAP were virtually all in the ED and in health care
systems outside of the United States. Intravenous APAP is
generally administered by a brief infusion which may be
perceived as less desirable by prehospital clinicians than an
IV push medication, which is the more common method of
administration in the prehospital setting. At present, there is
a significant cost difference for IV APAP over other paren-
teral pain medications in this review, including opioids,
ketamine, and NSAIDs, which may represent a barrier to
introduction in some EMS systems. Introduction of generic
IV APAP in the future may help address the cost
differential.

Recommendation 3

We suggest either IV NSAIDS or IV opioids for the initial
management of moderate to severe pain in the prehospital
setting. (conditional recommendation, moderate certainty
of evidence)

There was insufficient evidence to make any conclusions
regarding pain severity at 15minutes, partial, or full relief of
pain, or time to analgesic effect. The evidence did not dem-
onstrate any clinically significant difference in pain severity
at 30 or 60minutes. The panel expressed concern that there
was evidence of significant sub-therapeutic dosing of the
NSAID, ketorolac, in the limited data available. There was a
small difference in cost with the intervention (NSAIDS, spe-
cifically ketorolac) being more costly than opioids, but this
was not examined in the evidence base. Although IV ketoro-
lac may be more costly than morphine, at least one study
suggested that pain management of limb injuries in the ED
was more cost effective overall with ketorolac than mor-
phine, and that adverse events were more common with
morphine, including drowsiness/sleeping and nausea/vomit-
ing (22). Intravenous NSAIDs, including ketorolac, may be
attractive as a first line analgesic, particularly in patients
who are intolerant or allergic to opioids, or for patients
who, when given a choice, would prefer an analgesic with a
lower risk of side effects or for those wishing to avoid opi-
oid analgesics in any case. Speaking to feasibility and accept-
ance concerns, the panel noted that ketorolac is already in
use in many EMS systems.
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Recommendation 4

We suggest in favor of IV NSAIDs over IV APAP for the ini-
tial management of moderate to severe pain in the prehospital
setting. Additionally, we recommend in favor of either PO
NSAIDs or PO APAP for the initial management of pain in
the prehospital setting if an oral analgesic is considered. (con-
ditional recommendation, low certainty of evidence)

The panel makes two recommendations regarding the
comparison of APAP and NSAIDS based on route of
administration. The first is a conditional recommendation
for the comparison, IV NSAIDs, against the intervention, IV
APAP, for the initial treatment of moderate to severe pain
in the prehospital setting. The second is a conditional rec-
ommendation for either PO NSAIDs or PO APAP. In the
case of IV administration, one study found higher pain
severity scores at 15minutes with IV APAP compared to IV
NSAIDs, but the remaining evidence did not demonstrate a
significant difference at 30 or 60minutes, or in partial or
complete relief of pain. There were few significant differen-
ces in adverse events between APAP and NSAIDs: oral
NSAIDs were found to have more gastrointestinal adverse
events. All of the evidence reviewed was based on observa-
tions in the ED which contributed to very low certainty.
Given the significant cost and availability difference between
IV APAP and IV NSAIDs, cost effectiveness and feasibility
favored IV NSAIDs. Although EMS patient care guidelines
usually refer to parenteral medications, the panel felt that
the consideration of oral, non-opioid, analgesic medications
was appropriate. This was the only question in which an
oral analgesic option was explored in addition to parenteral
analgesics, and separate recommendations were made based
on the route of administration. The panel noted that an oral
medication may be considered rather than an IV medication
based on severity of pain, resource availability, or patient
preferences, particularly avoiding placement of an IV cath-
eter. It was acknowledged that prehospital clinicians are
accustomed to thinking of analgesics being administered
parenterally, expecting a more rapid onset of action in acute
situations and ease of administration in the ambulance.
There may also be an assumption by EMS clinicians that
patients with acute pain will receive analgesics promptly on
arrival in the ED, possibly affecting the decision of whether
or not to administer a medication that would require IV
access during shorter transports. However, in reality, delays
in the administration of analgesics after the patient’s arrival
in the ED may be significant. In a Canadian ED the mean
time-to-analgesia was 129minutes, and after a set of inter-
ventions was implemented the mean time only decreased to
100minutes, illustrating the possibility of significant delays
in analgesia after arrival in the ED (23). Another effort to
improve the timeliness of analgesia in the ED found a base-
line median time to analgesia of 64minutes that paradoxic-
ally, and disappointingly, increased to 80minutes after
policy changes designed to reduce time to initial analgesia
(24). The panel noted that given possible delays in adminis-
tration of analgesics in the ED, any prehospital analgesia,
including PO administration of analgesics, may markedly
improve patient access to analgesia, and that measures to

manage pain initiated prior to arrival in the ED may extend
well into the patient’s ED stay.

Recommendation 5

We suggest either IV ketamine or IV NSAIDs for the initial
management of moderate to severe pain in the prehospital
setting (conditional recommendation, moderate certainty
of evidence)

The panel discussion led to a conditional recommenda-
tion for either agent for the initial management of moderate
to severe pain in the prehospital setting. A single study
found a significant reduction in pain scores 30minutes after
ketorolac administration compared to ketamine, but there
were no significant differences at 15 or 60minutes, time to
analgesic effect, pain relief, or memory of pain. The inci-
dence of any adverse event was higher with ketamine,
including dizziness, elevated blood pressure and heart rate,
but the difference was not believed to be clinically
significant.

Recommendation 6

We suggest either IV ketamine or IV opioids for the initial
management of moderate to severe pain in the prehospital
setting (conditional recommendation, very low certainty
of evidence)

There was no difference in desirable effects and a small
difference in undesirable effects with ketamine when com-
pared to opioids. Specifically, there were no clinically signifi-
cant differences in pain control at 15, 30, or 60minutes after
administration, in partial or complete pain relief, or time to
analgesic effect between the two medications. It was noted
that ketamine may cause more side effects than opioids, pri-
marily dizziness, but this was based on small numbers of
patients and was noted to be difficult for many patients to
quantify. The use of ketamine, even at lower, “sub-dis-
sociative”, doses as an analgesic, has been associated with
dysphoric reactions in some patients, but these phenomena
were not assessed in this evidence base. A systematic review
of ketamine found that it provided somewhat inconsistent,
but potentially rapid, onset of pain relief, although there was
a fairly wide range of dosing strategies, and a moderate
number of patients experienced mild-to-moderate side
effects such as dizziness, dysphoria, and confusion (25). A
series of 500 patients treated with low dose ketamine (0.1-
0.3mg/kg) in the ED for acute pain found that 3.5% suffered
a psychomimetic or dysphoric reaction (26). In comparison,
opioid administration was suggested to increase respiratory
depression, but this was not clinically significant.
Additionally, during panel discussion it was noted that the
inclusion of either medication in patient care guidelines
would likely be acceptable to all key stakeholders. Therefore,
the panel made a conditional recommendation for either IV
ketamine or IV opioids for the management of acute pain in
a prehospital setting. One important consideration is that
opioids have been included in prehospital care guidelines for
decades, resulting in high existing clinician acceptance,

PREHOSPITAL EMERGENCY CARE 5



although ketamine is increasingly included in clinician train-
ing and accepted by EMS clinicians (27,28). Although there
could be costs involved in introducing ketamine into an
EMS agency’s patient care guidelines resulting from initial
training, and the purchase and stocking of medications,
those expenses would be similar to the costs of introducing
other new medications. The expense of purchasing and of
administering ketamine compared to that of opioids is not
addressed in the evidence base, but seems comparable.
Ketamine may be an attractive alternative for patients who
are allergic to, intolerant of, or have otherwise experienced
adverse events with opioids, or who wish to avoid opioid
analgesics altogether. Having a non-opioid analgesic alterna-
tive may increase health equity, but this question was not
addressed in the evidence base.

Recommendation 7

If opioids are selected for pain management, we suggest either
IV morphine or IV fentanyl for the treatment of moderate to
severe pain in the prehospital setting (conditional recommen-
dation, low certainty of evidence)

The evidence from randomized, controlled trials did not
suggest a significant difference in improvement of pain
severity scores, resolution of pain, or time to analgesic effect
between the two opioid medications. Although there were
conflicting results from trials in the prehospital setting ver-
sus the ED, morphine was associated with an increase in
nausea and/or vomiting when compared with fentanyl.
However, there was insufficient certainty in the evidence to
warrant favoring one opioid over another. Although there
did seem to be a small increase in undesirable effects with
morphine, particularly nausea and/or vomiting, the signifi-
cance of the adverse effects did not clearly differentiate
between the two agents. Use of morphine may be associated
with increased need for administration of a second medica-
tion for control of nausea, but that was not examined in the
evidence base. Morphine has a long history of use for preho-
spital analgesia and EMS clinicians tend to be comfortable
with it, but the use of fentanyl is growing steadily. Again,
EMS clinicians may tailor their selection of analgesic based
on the clinical situation. Multiple routes of administration
for fentanyl may increase opportunities for analgesia in
some patients, particularly pediatric patients.

Recommendation 8

We suggest against the combination of weight-based IV opioid
plus weight-based IV ketamine versus weight-based IV opioid
alone for the initial management of moderate to severe pain
in the prehospital setting. (conditional recommendation, very
low certainty of evidence)

The panel’s conditional recommendation against combin-
ation therapy was based on very low certainty of evidence,
lack of a clinically demonstrable improvement in pain con-
trol, slight increase in undesirable side effects, and the desire
to avoid increased complexity in administration. The panel
found no clinically significant differences in pain control at

15, 30, or 60minutes after administration, in partial or com-
plete pain relief, or time to analgesic effect between the two
medications. Dizziness was noted to be more common in
the combination therapy group, otherwise there was insuffi-
cient evidence related to other reported adverse events
including hypotension or sedation. There was no increase in
respiratory depression in the combination therapy group
versus the opioid monotherapy group. It is possible that the
use of multiple analgesics may allow for lower, and possibly
safer, dosages of the analgesics (29). The cost of the two
medications are similar, as are the costs of administration,
but this was not addressed specifically in the studies
reviewed. The panel was concerned that the complexity and
risk of preparing and administering two medications with
different dosing regimens might represent a barrier to EMS
clinicians who would prefer using a single medication, par-
ticularly when monotherapy offered similar benefits. Weight
based dosing regimens have been recognized as challenging
for prehospital providers, particularly when dealing with
pediatric patients, and multiple medications and dose calcu-
lations could represent another barrier to a two medica-
tion strategy.

Recommendation 9

No recommendation was made at this time on the compari-
son between the combination of an IV opioid plus IV keta-
mine, versus IV ketamine alone for the initial management of
moderate to severe pain in the prehospital setting due to sig-
nificant uncertainty of the evidence and incomplete informa-
tion concerning the comparison.

Although the benefits of multi-modal analgesia have been
discussed, the panel found that the evidence was insufficient
to make a recommendation regarding this question. The
panel did not make a recommendation for this question
based on an inadequate, rather than equivocal, evi-
dence base.

Recommendation 10

No recommendation was made regarding the comparison
between nitrous oxide versus IV opioids for the initial man-
agement of moderate to severe pain in the prehospital setting.

The panel finds that there is insufficient evidence to
make a recommendation regarding this question. Nitrous
oxide has been used in the prehospital setting for decades so
there is experiential evidence supporting feasibility. A retro-
spective study and review described its use in prehospital
care, and suggested that it might be safe enough for use by
non-certified or lay responders (30). The equipment
required for administration is somewhat complex and does
involve significant acquisition cost relative to opioid admin-
istration, which could present a barrier to its introduction
for some EMS agencies. Administration of nitrous oxide is
limited to patients who can understand instructions and
cooperate with self-administration. Nitrous oxide is inappro-
priate in some clinical settings, (e.g. bowel obstruction,
pneumothorax). As with other interventions, the availability
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of a non-opioid analgesic option may be perceived as benefi-
cial for patients who are intolerant or allergic to available
opioids, or who would prefer to avoid opioid analgesics. The
panel did not make a recommendation for this question
based on an inadequate, rather than equivocal, evi-
dence base.

Discussion

The panel’s recommendations as a whole represent an
opportunity to increase the recognition among prehospital
clinicians and EMS medical directors that there is a wider
variety of analgesics available for prehospital pain

management than may have been traditionally considered.
The general approach of the panel, given the evidence base
available, was to add “tools in the toolbox” for EMS medical
directors to select when designing patient care guidelines,
and for prehospital clinicians to choose from when faced
with a patient experiencing moderate to severe pain. Rather
than having a single medication, or “tool”, in the drug box
for the management of acute pain, traditionally an opioid,
there could be a variety of options available including mul-
tiple non-opioid medications. The prehospital clinician
could then tailor the medication and route of administration
to the clinical situation, for example the use of ketamine for
the rapid management of severe pain, an oral NSAID for

Table 3. Summary of judgements and recommendations for each PICO question identified by the TEP.

Intranasal fentanyl vs IV
opioids in children IV APAP vs IV opioids IV NSAIDs vs IV opioids APAP vs NSAIDs IV ketamine vs IV NSAID

Problem Yes Yes Yes Yes Yes
Desirable effects Trivial Trivial Don’t know Trivial Trivial
Undesirable effects Trivial Moderate Trivial Trivial Moderate
Certainty of evidence Very low Low Moderate Very low Moderate
Values Possibly important

uncertainty or
variability

Possibly important
uncertainty or
variability

Probably no important
uncertainty or
variability

Probably no important
uncertainty or
variability

Probably no important
uncertainty or
variability

Balance of effects Probably favors the
intervention

Probably favors the
intervention

Does not favor either
the intervention or
the comparison

Does not favor either
the intervention or
the comparison

Don’t know

Resources required Negligible costs
and savings

Don’t know Negligible costs
and savings

Moderate costs Negligible costs
and savings

Certainty of evidence of
required resources

No included studies No included studies No included studies No included studies No included studies

Cost effectiveness No included Studies No included studies Does not favor either
the intervention or
the comparison

No included studies No included studies

Equity Probably increased Don’t know Don’t know Don’t know Don’t know
Acceptability Yes Probably yes Yes Probably yes Probably yes
Feasibility Probably yes Probably yes Yes Varies Probably yes
Type of recommendation Strong recommendation

for the intervention
(fentanyl prior to or
without IV access)

Conditional
recommendation for
the intervention
(APAP) if acceptable
cost and ease of
administration

Conditional
recommendation for
either the
intervention or
the comparison

Conditional
recommendation for
the comparator
(NSAID) when IV,
either when PO.

Conditional
recommendation for
either the
intervention or
the comparison

IV ketamine vs
IV opioids

IV morphine vs
IV fentanyl

Combination weight
based IV opioid plus IV
ketamine vs weight
based IV opioid

IV opioid plus iv
ketamine vs iv ketamine

Inhaled nitrous oxide
inhaled vs IV opioid

Problem Yes Yes Yes Yes Yes
Desirable effects Trivial Trivial Trivial Don’t know Don’t know
Undesirable effects Small Small Small Don’t know Don’t know
Certainty of evidence Very low Low Very low Very low Very low
Values Probably no important

uncertainty or
variability

Probably no important
uncertainty or
variability

Possibly important
uncertainty or
variability

No important
uncertainty or
variability

Possibly important
uncertainty or
variability

Balance of effects Does not favor either
the intervention or
the comparison

Does not favor either
the intervention or
the comparison

Does not favor either
the intervention or
the comparison

Don’t know Don’t know

Resources required Negligible costs
and savings

Negligible costs
and savings

Negligible costs
and savings

Don’t know Don’t know

Certainty of evidence of
required resources

No included studies No included studies No included studies No included studies No included studies

Cost effectiveness No included studies No included studies No included studies No included studies No included studies
Equity Don’t know Don’t know Don’t know Don’t know Don’t know
Acceptability Probably yes Probably yes Probably no Probably yes Yes
Feasibility Probably yes Yes Probably yes Probably yes Yes
Type of recommendation Conditional

recommendation for
either the
intervention or
the comparison

N/A, two
recommendations
listed

Conditional
recommendation
against the
intervention
(combination)

No recommendation
due to significant
uncertainty

No recommendation
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less severe pain, or IN fentanyl for an anxious child suffer-
ing acute pain. There is also the obvious benefit of having
more choices available if the patient has an allergy or
intolerance to a specific medication or class of medications,
or desires to avoid opioid medication altogether because of
choice or previous negative experience with opioids. As
noted earlier, the panel acknowledges the significant impact
of the opioid crisis on patients and the EMS clinicians car-
ing for them, and the advantages of having equally effica-
cious, non-opioid options to address acute pain in the
prehospital environment. The panel also discussed the
opportunity that multiple analgesic options provide for a
conversation between the prehospital clinician and the
patient regarding choices for pain management, i.e. the
opportunity for “shared decision-making” in the choice of
analgesic and the route of administration. It is recognized
that there are some cost, availability, and administration
issues, particularly with IV APAP, but these do not seem to
be prohibitive and may become less significant in the future.
The concept of replacing opioids in the prehospital formu-
lary of a given EMS agency or system is quite viable, taking
into account EMS agency medical direction and any local or
regional challenges with medication availability and cost.

The panel’s recommendations refer to IV administration
of analgesics with the exception of intranasal administration
of fentanyl to pediatric patients and the PO administration
of NSAIDs and APAP. The majority of analgesics evaluated
in the AHRQ review were administered intravenously,
although a limited number of studies addressed intramuscu-
lar or intranasal administration, or administration by nebuli-
zation (19). No studies addressed the intraosseous
administration of analgesics, even though use of that route
of medication administration is increasing in EMS practice
(19). The panel limited its recommendations, with the
exception of IN fentanyl in pediatric patients and PO
administration of NSAIDs and APAP, to the IV route of
administration as the panel did not feel that the evidence
base was sufficient to allow the panel to produce recommen-
dations for other routes of administration. The panel felt
that the evidence base for the intranasal administration of
fentanyl in children was robust enough, and the issue of
pediatric analgesia important enough, to support the devel-
opment of an additional PICO question for that
intervention.

The GRADE system has been described as a transparent
framework for developing and presenting summaries of evi-
dence and providing a systematic approach for making clin-
ical practice guidelines (31). The accompanying Methods
paper provides an in depth description of how the PICO
questions for this project were developed, how the evidence
base was selected and reviewed, and how the quality of the
evidence was evaluated (20). The GRADE process has also
been described as subjective, both in terms of the evaluation
of the quality of the evidence and the strength and direction
of the recommendations produced, but reproducible and
transparent (31). In addition to considering the quality of
the evidence, the TEP may consider factors such as the pri-
ority of the problem, the balance of desirable versus

undesirable effects, patient values and preferences, resource
requirements and cost effectiveness, equity, acceptability,
and feasibility, when producing their recommendations
(32,33). A summary of the factors that the TEP considered
for each recommendation is presented in Table 3.

The recommendations do not specify or differentiate the
etiology of the pain presented in the evidence base. The
AHRQ review found that the most common type of trau-
matic pain included in the evidence base was limb fracture
pain; patients with severe injuries, multi-trauma or burns
were not represented in the evidence base, and the most
common type of non-traumatic pain was renal colic (19).
The AHRQ review did not further sub-divide the etiology of
the pain given the wide variation across comparisons and
no further efforts were made to do so in this project.

Limitations

The development of these EBGs was limited by several fac-
tors. In general, the evidence base for prehospital care is
limited and the evidence base for prehospital pain manage-
ment shared this limitation. Many of the studies included
both in the systematic review and the evidence tables devel-
oped from the review were set in the ED rather than the
prehospital environment. Although patients in the emer-
gency department suffering from acute pain share similar-
ities with the patients that EMS clinicians assess and treat,
the lack of studies conducted in the prehospital setting con-
tributed to significant concerns regarding the indirectness of
the evidence base. An example of a study with serious con-
cerns for indirectness was a prospective, randomized study
comparing IV paracetamol versus IV morphine for acute
limb trauma; although the study dealt with a painful condi-
tion commonly encountered by prehospital clinicians, it was
set in an emergency department and excluded patients who
had any previous analgesia, including any prehospital pain
management (34). Additionally, the studies included in the
systematic review were conducted in a variety of health care
systems that were organized differently and may have had
different approaches to pain management and differing
availability and cost of analgesics.

The authors readily acknowledge that pain arises from a
wide variety of causes and the experience of pain by an indi-
vidual is variable and contextual. This project illustrated that
there was a limited body of literature of high quality that
directly addressed the prehospital questions evaluated by the
TEP. As noted above, the AHRQ systematic review that this
project was based on described pain as “moderate to severe”
and did not further sub-divide the etiology of the pain, or
describe further inclusion or exclusion criteria, so no further
efforts in that respect were made in this project. Clearly
there are opportunities for future research in prehospital
pain assessment, pain management, and prehospital clinician
training. As noted in the discussion, it is our hope that the
recommendations provide EMS medical directors and EMS
clinicians increased flexibility in tailoring their approach to
pain control for the individual patient and clinical situation.
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The authors acknowledge the degree of subjectivity inher-
ent in the GRADE process, as discussed above, and recog-
nize that a different TEP, or the readers of this paper, might
have reached some different conclusions in the development
of the recommendations presented above. It is our hope that
a similarly constituted technical expert panel, using the same
evidence base, and rigorously applying the GRADE process,
would reach substantially similar conclusions and
recommendations.

Finally, the age of 18 was used as a cutoff for the pediat-
ric age range, which may fail to capture the nuances present
in the assessment and management of acute pain across the
full range of pediatric populations. Given the limitations of
the evidence base in general as discussed above, and for
pediatrics specifically, we did not further differentiate this
population. Again, the opportunity for future clinical
research in acute pain management is illustrated.

Conclusions

The panel viewed the recommendations as an opportunity
to increase the awareness of the number and variety of med-
ications available for the management of pain in the preho-
spital setting. Non-opioid analgesics, including NSAIDs,
APAP, and ketamine offer options for pain management
with comparable efficacy to opioids and with more favorable
adverse effect profiles. Rather than having a single option in
the medication kit, well trained EMS clinicians who have
multiple “tools in the toolbox” can tailor analgesic selections
based on the patient’s history, the clinical situation, and a
discussion of patient values and goals of therapy when the
situation allows. Increased analgesic options and routes of
administration may help to increase the proportion of
patients treated appropriately for their pain, and also help to
address disparities in pain assessment and pain manage-
ment. Increased options also present opportunities for
“shared decision-making” in which prehospital clinicians
can present options for pain management to the patient and
select an analgesic based on the patient’s desires, for
example avoiding opioid medications as a class or avoiding
potential adverse effects such as nausea, dizziness, or dys-
phoria. Increased availability of IN fentanyl for pediatric
patients may help to increase the number of children treated
for acute pain by overcoming clinician barriers to providing
analgesia, such as challenges in obtaining IV access to chil-
dren, and acceptance by pediatric patients and
their caregivers.
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