
Table 1. American College of Chest Physicians (ACCP) classification scheme for grading 

evidence and recommendations in clinical guidelines 

Grade Description Benefits vs risks and burdens Methodological quality of 

supporting evidence 

1A Strong recommendation, 

high-quality evidence 

Benefits clearly outweigh 

risks and burdens or vice 

versa 

RCTs without important 

limitations or overwhelming 

evidence from observational 

studies 

1B Strong recommendation, 

moderate-quality 

evidence 

Benefits clearly outweigh 

risks and burdens or vice 

versa 

RCTs with important 

limitations or exceptionally 

strong evidence from 

observational studies 

1C Strong recommendation, 

low-quality or very low 

quality evidence 

Benefits clearly outweigh 

risks and burdens or vice 

versa 

Observational studies or case 

series 

2A Weak recommendation, 

high-quality evidence 

Benefits closely balanced 

with risks and burdens 

RCTs without important 

limitations or overwhelming 

evidence from observational 

studies 

2B Weak recommendation, 

moderate-quality 

evidence 

Benefits closely balanced 

with risks and burdens 

RCTs with important 

limitations or exceptionally 

strong evidence from 

observational studies 

2C Weak recommendation, 

low-quality or very low 

quality evidence 

Uncertainty in the estimates 

of benefits, risks and burden; 

benefits, risk and burden may 

be closely balanced 

Observational studies or case 

series 

RCT, randomized controlled trial. 

Source: Guyatt G, Gutterman D, Baumann MH, et al. Grading strength of recommendations and quality of evidence in clinical 

guidelines; report from an American College of Chest Physicians task force. Chest. 2006;129:174–181. 
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Reference Comments on the paper 
Comments on the methodological 
quality of the supporting evidence. 

Grading 

1. Middleton PM, 
Simpson PM, 
Sinclair G, Dobbins 
TA, Math B, 
Bendall JC. 
Effectiveness of 
morphine, 
fentanyl, and 
methoxyflurane in 
the prehospital 
setting. Prehosp Emerg 
Care. 2010;14(4):439–
447. 

Retrospective comparative study of 3,312 pediatric patients aged 
between 5 and 15 years. Inhaled methoxyflurane, IN fentanyl, and IV 
morphine are all effective analgesic agents in the out-of-hospital 
setting. Morphine and fentanyl are significantly more effective 
analgesic agents than methoxyflurane. Morphine appears to be more 
effective than IN fentanyl; however, the benefit of IV morphine may be 
offset to some degree by the ability to administer IN fentanyl without 
the need for IV access.     

Retrospective case series review study 

1C  
 

2. Albrecht E, Taffe 
P, Yersin B, 
Schoettker P, 
Decosterd I, Hugli 
O. Undertreatment 
of acute pain 
(oligoanalgesia) 
and medical 
practice variation 
in prehospital 
analgesia of adult 
trauma patients: a 
10 yr retrospective 
study. British 
Journal of 
Anaesthesia. 

A total of 1202 patients and 77 physicians were included in the study  -

physicians practice variations contributed to oligoanalgesia, a factor 

often overlooked in analyses of prehospital pain management. 

Case series  

1C 
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2013;110(1):96–
106.Sep;4(5):394-8. 

3. Rupp T, Delaney 
KA. Inadequate 
analgesia in 
emergency 
medicine. Annals of 
Emergency Medicine. 

2004;43(4):494–503. 

Review of emergency department pain management practices 
demonstrates pain treatment inconsistency and inadequacy that 
extends across all demographic groups. This article reviews the 
literature that describes the prevalence and roots of oligoanalgesia 
in emergency medicine. It also discusses the regulatory efforts to 
address the problem and their effect on attitudes within the legal 
community    

Review Review 

4. Davidson EM, 
Ginosar Y, Avidan 
A. Pain 
management and 
regional 
anaesthesia in 
the trauma patient. 

Curr Opin 

Anaesthesiol. 

2005;18(2):169–174. 

This update reviews recent publications and shows that although 
recent publications suggest the assessment and treatment of pain in 
trauma have improved, most studies still document inadequate 
analgesia. The use of different analgesia strategies in the prehospital 
and emergency room settings is discussed.   

Review Review 

5. Holbrook TL, 
Galarneau MR, Dye 
JL, Quinn K, 
Dougherty AL. 
Morphine use after 
combat injury in 
Iraq and post-
traumatic stress 
disorder. New Eng 
Journal of 
Medicine. 

2010;362(2):110–117. 

696 injured U.S. military personnel without serious traumatic brain 
injury.  243 received a diagnosis of PTSD and 453 did not. The use of 
morphine during early resuscitation and trauma care was significantly 
associated with a lower risk of PTSD after injury.  Among the patients in 
whom PTSD developed, 61% received morphine; among those in whom 
PTSD did not develop, 76% received morphine (odds ratio, 0.47; 
P<0.001). This association remained significant after adjustment for 
injury severity, age, mechanism of injury, status with respect to 
amputation, and selected injury-related clinical factors.         

Case series 1C 

6. Ducharme J. 
Acute pain and 

This review describes the current perception of our practice with 
regard to pain relief and how it can be modified.  Only new advances 

Review Review 
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pain control: state 
of the art. YMEM. 
2000;35(6):592–603. 

and important principles relevant to the practice of emergency 
medicine are presented. 

7. Chambers JA, 
Guly HR. The need 
for better pre-
hospital analgesia. 
Emergency 
Medicine Journal. 

1993;10(3):187–192. 

Retrospective analysis was performed of the clinical records of 502 
consecutive patients arriving by ambulance at the A&E department 
over a 20-day period to assess incidence of arrival in pain.  273 (54%) of 
the patients had pain as a symptom on arrival and 69 (14%) were given 
opioid analgesia in the A&E department 

Retrospective case series 2C 

8. Wedmore IS, 
Johnson T, Czarnik 
J, Hendrix S. Pain 
management in the 
wilderness 
and operational 
Setting. Emergency 
Medicine Clinics of 
North America. 
2005;23(2):585–601. 

In this article, methods for treating pain both in the wilderness and 
operational (austere, deployed military) setting are reviewed.  

Review Review 

9. Guyatt G, 
Gutterman D, 
Baumann MH et al. 
Grading strength of 
recommendations 
and quality of 
evidence in clinical 
guidelines: report 
from American 
College of Chest 
Physicians task 
force. Chest 
2006:129:174-181. 

This paper established the recommended paper grading guidelines: 
the profusion of guideline grading systems undermines the value of 
the grading exercise. An American College of Chest Physicians 
(ACCP) task force formulated the criteria for a grading system to be 
utilized in all ACCP guidelines that included simplicity and 
transparency, explicitness of methodology, and consistency with 
current methodological approaches to the grading process. 

Statement paper Statement 
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10. Wedmore IS, 
Kotwal RS, 
McManus JG, 
Pennardt A, Talbot 
TS, Fowler M, 
McGhee 
L. Safety and 
efficacy of oral 
transmucosal 
fentanyl citrate for 
prehospital pain 
control on the 
battlefield. Journal 
of Trauma and 
Acute Care Surgery. 
2012;73:S490–S495. 

 
This study evaluates the safety and efficacy of OTFC in the prehospital 

battlefield environment. Retrospective review of 197 patients 

administered OTFC had numeric rating scale pain evaluations 

conducted before and approximately 15 minutes to 30 minutes 

following treatment.  Concluded that OTFC is a rapid and noninvasive 

pain management strategy that provides safe and effective analgesia in 

the prehospital battlefield setting. 

Retrospective case series 1C 

11. Zech DF, Grond 
S, Lynch J, Hertel D, 
Lehmann KA. 
Validation of World 
Health 
Organization 
guidelines for 
cancer pain relief: a 
10-year 
prospective study. 
Pain. 
1995;63(1):65–76. 

This paper reports on the experience gained using World 
Health Organization Guidelines for cancer pain relief over a 10-year 
period in an anesthesia-based pain service associated with a 
palliative care program. The course of treatment of 2118 patients 
was assessed prospectively over a period of 140,478 treatment 
days. The results emphasize the marked efficacy and low rate of 
complications associated with oral and parenteral analgesic therapy 
as the mainstay of pain treatment in the palliative treatment of 
patients with advanced cancer.  

Retrospective case series 
 

1C 

12. Sambo CF, 
Howard M, 
Kopelman M, 
Williams S, 
Fotopoulou A. 
Knowing you care: 

This paper studied whether the presence of others and 
'perceived empathy' can modulate subjective and autonomic 
responses to pain; and whether these influences can be explained 
by individual traits of pain coping and social attachment.  30 
patients received noxious thermal stimuli via a thermode attached 
to their forearm and were asked to rate their pain. This is the first 

Prospective social intervention trial 1C 
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Effects of 
perceived empathy 
and attachment 
style on pain 
perception. Pain. 
2010;151(3):687–693. 

time that adult attachment style has been shown to modulate the 
effects of social presence and 'perceived empathy' on 
experimentally induced pain. The results are discussed in relation to 
recent cognitive models of pain coping and attachment theory. 

13. Bleakley CM, 
O'Connor S, Tully 
MA, Rocke LG, 
MacAuley DC, 
McDonough SM. 
The 
PRICE study 
(Protection Rest Ice 
Compression 
Elevation): design 
of a randomised 
controlled trial 
comparing 
standard versus 
cryokinetic ice 
applications in the 
management of 
acute ankle sprain 
[ISRCTN13903946]. 
BMC Musculoskelet 
Disord. 2007;8(1):125. 

This paper describes the rationale and design of a randomized 
controlled trial of 120 subjects with an acute grade I or grade II 
ankle sprain to be recruited from Accident & Emergency and a 
University based Sports Injury Clinic. Subjects will be randomized 
under strict double-blind conditions to either a standard 
cryotherapy (intermittent ice applications with compression) or 
cryokinetic treatment group (intermittent ice applications with 
compression and therapeutic exercise).   

Descriptive paper of trial design, provides a review of the 
target treatment approaches 
 

Descriptive 

14. Bleakley CM, 
O'Connor SR, Tully 
MA, Rocke LG, 
MacAuley DC, 
Bradbury I, Keegan 
S, McDonough SM. 
Effect of 

101 patients with an acute grade 1 or 2 ankle sprain in an 
emergency setting were randomized.   Results showed that 
an accelerated exercise protocol during the first week after ankle 
sprain improved ankle function; the group receiving this 
intervention was more active during that week than the group 
receiving standard care. 

Randomized controlled trial with blinded outcome 
assessor. 
 

1B 
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accelerated 
rehabilitation on 
function after ankle 
sprain: randomised 

controlled trial. British 

Medical Journal. 

2010;340(may10 

1):c1964–c1964. 

15. Algafly AA, 
George KP, 
Herrington L. The 
effect of 
cryotherapy on 
nerve 
conduction 
velocity, pain 
threshold and pain 
tolerance * 
Commentary. 
British 
Journal of Sports 

Medicine. 

2007;41(6):365–369. 

A case control study of 23 noninjured male athletes treated with 
cryotherapy on one ankle and no cryotherapy on the control ankle.  
The results found that cryotherapy can increase pain threshold and 
tolerance at the treated ankle and this was associated with a 
significant decrease in nerve conduction velocity (NCV). Reduced 
NCV at the ankle may be a mechanism by which 
cryotherapy achieves its clinical goals. 

Prospective therapeutic trial 
 

1C 

16. SNIEZEK PJ, 
BRODLAND DG, 
ZITELLI JA. A 
Randomized 
controlled trial 
comparing 
acetaminophen, 
acetaminophen 
and ibuprofen, and 
acetaminophen 

In a randomized, double-blind, controlled study, patients 
undergoing MMS and reconstruction for head and neck skin cancers 
received 1,000 mg of acetaminophen (Ac), 1,000 mg Ac plus 400 
mg ibuprofen (Ib), or 325 mg Ac plus 30 mg codeine (Co) 
immediately after surgery and every 4 hours for up to four doses. 
Patients rated their pain on a visual analog scale. The combination 
of Ac+Ib is superior to Ac alone or Ac+Co in controlling 
postoperative pain after MMS and cutaneous reconstruction. 

Randomized, double-blind, controlled study 1A 
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and 
codeine for 
postoperative pain 
relief after mohs 
surgery and 
cutaneous 
reconstruction. 

Dermatologic Surgery. 

2011;37(7):1007–

1013. 

17. Mitchell A, van 
Zanten SV, Inglis K, 
Porter G. A 
randomized 
controlled trial 
comparing 
acetaminophen 
plus ibuprofen 
versus 
acetaminophen 
plus codeine 
plus caffeine after 

outpatient general 

surgery. J Am Coll Surg. 

2008;206(3):472–479. 

A double-blind randomized controlled trial was performed in 
patients undergoing outpatient inguinal/umbilical/ventral hernia 
repair or laparoscopic cholecystectomy. Patients 
were randomized to receive acetaminophen plus codeine plus 
caffeine (Tylenol No. 3) or acetaminophen plus 
ibuprofen (AcIBU) When compared with Tylenol No. 3, AcIBU was 
not an inferior analgesic and was associated with fewer side effects 
and higher patient satisfaction. AcIBU is an effective, low-cost, and 
safe alternative to codeine-based narcotic analgesia for outpatient 
general surgery procedures.   

Randomized, double-blind, controlled study, 
 

1A 

18. Clark E, Plint 
AC, Correll R, 
Gaboury I, Passi B. 
A randomized, 
controlled trial of 
acetaminophen, 
ibuprofen, and 
codeine for acute 

This is a randomized, double-blind, controlled study of 336 patients 
comparing ibuprofen, acetaminophen and codeine. Patients in 
the ibuprofen group had a significantly greater improvement in pain 
score (mean decrease: 24 mm) than those in the codeine (mean 
decrease: 11 mm) and acetaminophen (mean decrease: 12 mm) 
groups at 60 minutes.  For the treatment of acute traumatic 
musculoskeletal injuries, ibuprofen provides the best analgesia 
among the 3 study medications. 

randomized, double-blind, controlled study 
 

1A 
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pain relief in 
children with 
musculoskeletal 
trauma. Pediatrics. 
2007;119(3):460–
467. 

 
 

19. Ong CKS, 
Seymour RA, Lirk P, 
Merry AF. 
Combining 
paracetamol 
(acetaminophen) 
with nonsteroidal 
antiinflammatory 
drugs: a qualitative 
systematic review 
of 
analgesic efficacy 
for acute 
postoperative pain. 
Anesth Analg. 
2010;110(4):1170– 
1179. 

The efficacy of the combination of paracetamol and an NSAID 
versus either drug alone in various acute pain models was 
reviewed. Twenty-one human studies enrolling 1909 patients were 
analyzed.  This current evidence suggests that a combination 
of paracetamol and an NSAID may offer superior analgesia 
compared with either drug alone. 

Systematic review 1B 

20. Black IH, McManus 

J. Pain management in 

current combat 

operations. Prehosp 

Emerg Care. 

2009;13(2):223–227. 

This article presents a brief history and current overview of pain 
management for combat casualties on today's battlefield.  
Combat environment exacerbates the typical challenges found in 
treating acute pain and has the additional obstacles of a lack of 
supplies and equipment, delayed or prolonged evacuation times 
and distances, devastating injuries, provider inexperience, and 
dangerous tactical situations. 

Review Review 

21. Aldington DJ, 
McQuay HJ, Moore 
RA. End-to-end 
military pain 

This review evaluates the changes that have occurred at every level 
of the casualty's journey along the chain of evacuation, from the 
point of injury to rehabilitation and also highlights the possible 
differences in pain management techniques between civilian and 

Review Review 



Article Grading: WMS Practice Guidelines for the Treatment of Acute Pain in Remote Conditions 

management. 
Philosophical 
Transactions of the 
Royal Society B: 
Biological Sciences. 
2010;366(1562):26
8–275. 

military casualties. 

22. Wheatley RG. 
Analgesic efficacy 
of ketorolac. Acta 
anaesthesiologica 
Belgica. 

1995;47(3):135–142. 

This review article shows that ketorolac is an effective drug for the 
treatment of moderate to severe pain and is an effective adjunct to 
all forms of opioid analgesia being associated with a significant 
opioid sparing effect. Large studies have demonstrated that this 
combination of improved analgesia and opioid sparing is of clinical 
benefit. 

Review Review 

23. Gillis JC, 
Brogden RN. 
Ketorolac. A 
reappraisal of its 
pharmacodynamic 
and 
pharmacokinetic 
properties and 
therapeutic use in 
pain management. 
Drugs. 
1997;53(1):139–188. 

Review article about ketorolac, showing that when used in 
accordance with current dosage guidelines, this drug provides a 
useful alternative, or adjuvant, to opioids in patients with moderate 
to severe pain. 

Review Review 

24. Arora S, 
Wagner JG, 
Herbert M. Myth: 
parenteral 
ketorolac provides 
more 
effective analgesia 

than oral ibuprofen. 

CJEM. 2007;9(1):30–

The higher cost of ketorolac, the pain and difficulty associated with 
its administration, the risk of extravasation, and the exposure of 
practitioners to possible needle-stick injuries, all argue that there is 
no use for IM or IV ketorolac over oral ibuprofen in the ED for 
routine analgesia, unless oral administration of ibuprofen is 
unfeasible or contraindicated.  The belief that IM/IV medications 
are perceived as being stronger than oral medications and 
therefore result in a more powerful placebo effect has also been 
shown to be false. 

Review Review 
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32. 

25. Cardwell ME 
SGSA. Nonsteroidal 
anti-inflammatory 
drugs and 
perioperative 
bleeding in paediatric 

tonsillectomy. 

Cochrane Database 

Syst Rev. 2010:1–44. 

This article reviews 13 randomized controlled trials involving 955 
children. NSAIDs did not cause any increase in bleeding requiring a 
return to the operating theater. There was significantly less nausea 
and vomiting when NSAIDs were used compared to alternative 
analgesics. 

Systematic review Review 

26. Forrest JB, 
Heitlinger EL, 
Revell S. Ketorolac 
for postoperative 
pain management 
in children. Drug Saf. 

1997;16(5):309–329. 

Numerous clinical trials of postoperative pain treatment 
in children have shown that ketorolac is as effective as major opioid 
analgesics, such as morphine, and more effective than codeine. 
Thus, ketorolac is well suited for the treatment of postoperative 
pain in children, either alone or in combination with opioids or local 
anesthetics, because of its analgesic potency and relatively low 
incidence of adverse effects. 

Review Review 

27. Ong CKS, Lirk P, 
Tan CH, Seymour 
RA. An evidence-
based update on 
nonsteroidal 
anti-Inflammatory 

drugs. Clinical 

Medicine & Research. 

2007;5(1):19–34. 

This review provides an update on the current evidence of the 
efficacy and adverse effects of NSAIDs. It answered the following 
questions: (1) are there clinically important differences in the 
efficacy and safety between the different NSAIDs, (2) if there are 
differences, which are the ones that are more effective and 
associated with fewer adverse effects, and (3) which are the 
effective therapeutic approaches that could reduce the adverse 
effects of NSAIDs. Finally, contains an algorithm which delineates a 
general decision-making tree to select the most appropriate 
analgesic for an individual patient based on the evidence reviewed. 

Review Review 

28. Rampal P, 
Moore N, Van 
Ganse E, Le Parc 
JM, Wall R, Schneid 
H, Verrière F. 
Gastrointestinal 

This multicenter, randomized, investigator-blinded, parallel-group 
study compared the gastrointestinal (GI) tolerability of ibuprofen, 
paracetamol and aspirin at over-the-counter doses for common 
pain indications. In conclusion, the GI tolerability of ibuprofen, at 
over-the-counter doses of up to 1200 mg daily for up to 7 days, was 
at least as good as that of paracetamol and significantly better than 

Multicenter blinded randomized trial 
  

1A 
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tolerability of 
ibuprofen 
compared with 
paracetamol and 
aspirin 
at over-the-counter 

doses. J Int Med Res. 

2002;30(3):301–308. 

that of aspirin. 

29. Le Parc JM, Van 
Ganse E, Moore N, 
Wall R, Schneid H, 
Verrière F. 
Comparative 
tolerability of 
paracetamol, 
aspirin and 
ibuprofen for 
short-term 
analgesia in 
patients with 
musculoskeletal 
conditions: results 
in 4291 patients. 
Clin 
Rheumatol. 

2002;21(1):28–31. 

The aim of this blinded, randomized, multicenter study was to 
compare the tolerability of aspirin, paracetamol and ibuprofen in 
common pain resulting from musculoskeletal conditions (MSC) in 
general practice with patients with other non-MSC pain conditions. 
 These results show that in patients with mild to moderate pain 
resulting from MSC, ibuprofen given in OTC doses for 6 days is as 
well tolerated as paracetamol and better tolerated than aspirin. 

Multicenter blinded randomized trial 
  

1A 

30. Zimmerman HJ, 
Maddrey WC. 
Acetaminophen 
(paracetamol) 
hepatotoxicity with 
regular intake of 
alcohol: analysis of 
instances of 

This paper is a case series of 67 patients with hepatic injury in 
alcoholics due to intake of acetaminophen (APAP or 
acetylparaaminophenol), where therapeutic intent has been 
reported.  Almost 20% of the patients died. The data on these 
patients were similar to 94 cases of injury from APAP taken with 
therapeutic intent reported in the literature. This study provides 
further evidence of hepatic injury in regular uses of alcohol, 
especially chronic alcoholics, who take APAP with therapeutic 

Case series 
 

1C 
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therapeutic 
misadventure. 
Hepatology. 

1995;22(3):767–773. 

intent. Susceptibility is presumably caused by induction of 
cytochrome P-4502EI. 

31. Schmidt LE, 
Dalhoff K, Poulsen 
HE. Acute versus 
chronic alcohol 
consumption in 
 

acetaminophen‐induce

d hepatotoxicity. 

Hepatology. 

2002;35(4):876–882. 

The aim of this study was to determine by multivariate analysis 
how alcohol and other factors affect the clinical course and 
outcome in patients with acetaminophen (paracetamol) poisoning. 
A total of 645 consecutive patients admitted from 1994 to 2000. 
Chronic alcohol abuse was an independent risk factor that could be 
counteracted by concomitant acute alcohol ingestion. We suggest 
that patients with chronic alcoholism and suspected 
acetaminophen poisoning due to an increased risk of developing 
hepatotoxicity should be treated with NAC regardless of risk 
estimation. 
 

Retrospective case series 
 

1C 

32. Kotwal RS, 
O'Connor KC, 
Johnson TR, 
Mosely DS, Meyer 
DE, Holcomb JB. A 
novel 
pain management 
strategy for 
combat casualty 
care. Annals of 
Emergency 
Medicine. 

2004;44(2):121–127. 

This study evaluates 22 patients for the effectiveness of oral 
transmucosal fentanyl citrate, currently indicated for 
the management of chronic and breakthrough cancer pain, in the 
reduction of acute pain for wounded Special Operations soldiers in 
an austere combat environment. The study found that OTFC can 
provide an alternative means of delivering effective, rapid-onset, 
and noninvasive pain management in an out-of-hospital, combat, or 
austere environment. 

Retrospective case series 
 

1C 

33. Robert R, Brack 
A, Blakeney P, 
Villarreal C, 
Rosenberg L, 
Thomas C, Meyer 
WJ III. 

Pain and anxiety management with oral transmucosal fentanyl citrate 
was compared in a double blind, reverse crossover, time-randomized, 
and placebo-controlled design, with this institution's standard 
procedural pain medication, morphine. Data were analyzed with 
repeated measures analysis of variance. Pain and anxiety appeared 
better managed with fentanyl citrate. Generalization is limited by small 

Double-blinded, reverse crossover, time-randomized, and 

placebo-controlled design 

1A 
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A double-blind 
study of the 
analgesic efficacy 
of oral 
transmucosal 
fentanyl 
citrate and oral 
morphine in 
pediatric patients 
undergoing burn 
dressing change 
and tubbing. J Burn 

Care Rehabil. 

2003;24(6):351–355. 

sample size, yet findings warrant additional investigation. 

34. Rickard C, 
O'Meara P, McGrail 
M, Garner D, 
McLean A, Le 
Lievre P. A 
randomized 
controlled trial of 
intranasal fentanyl 
vs intravenous 
morphine for 
analgesia in the 
prehospital setting. 
The American 
Journal of 
Emergency 
Medicine. 
2007;25(8):911–917. 

The objective of the study was to compare intranasal fentanyl (INF) 
with intravenous morphine (IVM) for prehospital analgesia. This 
was a randomized, controlled, open-label trial. Consecutive adult 
patients (n = 258) requiring analgesia (Verbal Rating Score [VRS] 
>2/10 noncardiac or >5/10 cardiac) were recruited. Patients 
received INF 180 mug +/- 2 doses of 60 mug at > or =5-minute 
intervals or IVM 2.5 to 5 mg +/- 2 doses of 2.5 to 5 mg at > or =5-
minute intervals. The end point was the difference in 
baseline/destination VRS.  There was no significant difference in the 
effectiveness of INF and IVM for prehospital analgesia. 

Randomized, controlled, open-label trial 1B 

35. Borland M, 
Jacobs I, King B, 
O'Brien D. A 

A prospective, randomized, double-blind, placebo-controlled, 
clinical trial was conducted in a tertiary pediatric ED between 
September 2001 and January 2005 of 67 children. A convenience 

Prospective, randomized, double-blind, placebo-controlled, 

clinical trial 

1A 
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randomized 
controlled trial 
comparing 
intranasal fentanyl 
to intravenous 
morphine for 
managing acute 
pain in children 
in the emergency 
cepartment. Annals 
of Emergency 
Medicine. 
2007;49(3):335– 
340. 

sample of children aged 7 to 15 years with clinically deformed 
closed long-bone fractures was included to receive either active 
intravenous morphine (10 mg/mL) and intranasal placebo or active 
intranasal concentrated fentanyl (150 microg/mL) and intravenous 
placebo. Exclusion criteria were narcotic analgesia within 4 hours of 
arrival, significant head injury, allergy to opiates, nasal blockage, or 
inability to perform pain scoring. Pain scores were rated by using a 
100-mm visual analog scale at 0, 5, 10, 20, and 30 minutes. 
Intranasal fentanyl delivered as 150 microg/mL at a dose of 1.7 
microg/kg was shown to be an effective analgesic in children aged 7 
to 15 years presenting to an ED with an acute fracture when 
compared to intravenous morphine at 0.1 mg/kg. 

36. Steenblik J, 
Goodman M, Davis 
V, Gee C, Hopkins 
CL, Stephen R, 
Madsen T. 
Intranasal 
sufentanil for the 
treatment of acute 
pain in a winter 
resort clinic. The 
American Journal of 

Emergency Medicine. 

2012;30(9):1817-1821. 

This was an unblinded, nonrandomized, observational study that 
enrolled a convenience sample of patients presenting to a 
university-affiliated ski clinic with acute moderate to severe pain 
associated with a traumatic injury between the months of January 
and March 2011. Patients were excluded if they reported an allergy 
to sufentanil or had hypoxia, significant head injury, or hypotension. 
Nurses administered IN sufentanil using an IN atomizer device. The 
nurse recorded patient-reported pain scores (0-10 scale) on arrival 
and at 10, 20, and 30 minutes after administration of sufentanil. In 
this limited observational trial, IN sufentanil provided rapid, safe, 
and noninvasive pain relief to patients presenting with acute 
traumatic extremity injuries. Given the ease of administration, this 
may serve as a viable option for use in other settings, such as 
urgent care clinics and emergency departments. 

Prospective case series 1C 

37. Wolfe TR, 
Bernstone T. 
Intranasal drug 
delivery: an 
alternative to 
intravenous 

This review of intranasal drug delivery shows the intranasal route is 
a rapid and convenient way to deliver medications in the 
emergency department, and will not replace the need for 
injections. However, awareness of its limitations combined with the 
correct equipment and medication concentrations will allow 
emergency nurses to bypass the need for intravenous lines in 
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certain cases. This improves the safety of the work environment 
and eliminates the professional, personal, and family turmoil that 
may occur when a medical worker incurs a needle-stick injury. 

38. Bourke M, 
Hayes A, Doyle M, 
McCarroll M. A 
comparison of 
regularly 
administered 
sustained release 
oral morphine with 
intramuscular 
morphine for 
control of 

postoperative pain. 

Anesth Analg. 

2000;90(2):427–427. 

This prospective placebo-controlled study evaluated the efficacy 
and side effect profile of regularly administered, oral sustained-
release morphine sulfate tablets (MST) and IM morphine in patients 
undergoing total hip arthroplasty under lumbar spinal anesthesia. 
Patients in Group I received MST 20 mg 12 hourly and a placebo IM 
injection 6 hourly regularly. Group II patients received an oral 
placebo 12 hourly and morphine sulfate 10 mg IM 6 hourly 
regularly. Rescue analgesia was provided with regular diclofenac 
suppositories and patient-controlled analgesia. Pain scores assessed 
by using visual analog scale and verbal pain scoring at rest and with 
movement were low in both groups, with no statistical difference 
between groups. Mean patient-controlled analgesia morphine 
consumption during the 48-h study was 16.7 mg in the IM group 
and 25.9 mg in the MST group. The difference between the groups 
was significant at 36 h postoperatively (0.03). Side effects of 
sedation and respiratory depression were not problematic in either 
group, with a maximal sedation score of 2 occurring once in a 
patient in Group II. Nausea and vomiting occurred more often in 
Group II, but this was not statistically significant, with a mean 
nausea/vomiting score for Group II of 1.7. The study concludes that 
oral, sustained-release morphine is an attractive alternative to IM 
opiates in patients undergoing total hip arthoplasty under regional 
anesthesia. 

Prospective case control series 1B 

39. De Paepe, P, 
Belpaire F, Buylaer 
W. 
Pharmacokinetic 

This review elaborates on the mechanisms by which sepsis-induced 
pathophysiological changes may influence pharmacological 
processes. Drug absorption following intramuscular, subcutaneous, 
transdermal and oral administration may be reduced due to a 
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decreased perfusion of muscles, skin and splanchnic organs.  

40. Buck ML, 
Wigins BS, 
Sesler,JM. 
Intraosseous drug 
administration in 
children and 
adults during 
cardiopulmonary 
resuscitation. 
Annals of 
Pharmacotherapy. 
2007; 
41(10):1679-1686 

This review looks at IO access to highly vascularized bone marrow 
to deliver fluids and medications during cardiopulmonary 
resuscitation. The primary advantage of IO access is the high 
success rate (approximately 80%). Most trained providers can place 
an IO line within 1-2 minutes. A number of small-scale studies and 
retrospective reviews have established the usefulness of this route 
for the delivery of many commonly used resuscitation drugs. In 
addition, animal models have demonstrated rapid drug delivery to 
the systemic circulation. While all resuscitation drugs can be given 
by the IO route, administration of ceftriaxone, chloramphenicol, 
phenytoin, tobramycin, and vancomycin may result in lower peak 
serum concentrations. The most common adverse effect seen with 
IO use, extravasation, has been reported in 12% of patients. 
Compartment syndrome, osteomyelitis, and tibial fracture are rare, 
but have also been reported. IO administration is a safe and 
effective method for delivering drugs during cardiopulmonary 
resuscitation. It should be considered whenever intravenous access 
cannot be rapidly obtained. 

Review Review 

41. Galinski M, 
Dolveck F, Borron 
SW, Tual L, Van 
Laer V, Lardeur J-Y, 
Lapostolle F, 
Adnet F. A 

The aim of this study was to compare, by a randomized double-
blind method, morphine (M) and fentanyl (F) in a prehospital 
setting. There were 26 patients included in the M group and 28 in 
the F group. Initial VASS(T0) and VASS(T30), mean (95% CI), were 83 
(78-88) and 40 (28-52) in the M group and 77 (72-82) and 35 (27-43) 
in the F group (P=NS). Sixty-two percent of patients in the M group 

Randomized double-blind clinical trial 
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described analgesia as excellent or good vs 76% of those in the F 
group who did (P=NS). There were no differences in the incidence 
of side effects in the 2 groups. This study demonstrates that M and 
F were comparable in treating severe, acute pain in a prehospital 
setting during the first 30 minutes in spontaneous breathing 
patients. 

42. Thomas SH, 
Rago O, Harrison T, 
Biddinger PD, 
Wedel SK. Fentanyl 
trauma 
analgesia use in air 
medical scene 
transports. The 
Journal of 
Emergency 
Medicine. 
2005;29(2):179–187. 

This study assessed frequency, safety and efficacy of prehospital 
fentanyl analgesia during 6 months of adult and pediatric helicopter 
trauma scene transports (213 doses in 177 patients). Flight records 
were reviewed for pain assessment and analgesia provision, effect, 
and complications. Analgesia was administered to 46/49 (93.9%) 
intubated patients. In non-intubated patients, pain assessment was 
documented in 112 of 128 (87.5%), and analgesia was offered, or 
there was no pain, in 97/128 (75.8%). Of the 67 non-intubated 
patients to whom analgesia was administered, post-analgesia pain 
assessment was documented in 62 (92.5%) and pain improved in 53 
(79.1% of 67). Post-analgesia blood pressure dropped below 90 torr 
in 2/177 cases (1.1%, 95% confidence interval [CI] 0.1-4.0%). Post-
analgesia S(p)O(2) did not drop below 90% in any patients (95% CI 
0-2.3%). In this study, prehospital providers performed well with 
respect to pain assessment and treatment. Fentanyl was provided 
frequently, with good effect and minimal cardiorespiratory 
consequence. 

Retrospective case series 1C 

43. Bisanzo M, 
Nichols K, 
Hammerstedt H, 
Dreifuss B, Nelson 
SW, Chamberlain S, 
Kyomugisha F, 

This is an observational case series of consecutive sedations 
performed in an emergency department in rural Uganda at 
approximately 5,000 feet above sea level. The data were collected 
prospectively in a quality assurance database. As part of a larger 
training program in emergency care at Karoli Lwanga Hospital in 
rural Uganda, nurses with no sedation experience were trained in 

Observational case series 1C 
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Noble A, Arthur A, 
Thomas S. Nurse-
Administered 
Ketamine 
Sedation in an 
Emergency 
Department in 
Rural Uganda. 
Annals of 
Emergency 
Medicine. 

2012;59(4):268–275. 

procedural sedation with ketamine. All sedations were monitored 
by a nonphysician research assistant, who recorded ketamine 
dosing, duration of each procedure, adverse events, and nurse 
interventions for each adverse event. In accordance with standard 
definitions in the emergency medicine sedation literature, adverse 
events were defined a priori and classified as major (death, need for 
bag-valve-mask ventilation, or unanticipated admission to the 
hospital) or minor (hypoxia, vomiting, emergence reactions, 
hypersalivation). The primary statistical analysis was descriptive, 
with reporting of adverse event rates with 95% confidence intervals 
(CIs), using the nurse as the unit of analysis. 
In resource-limited settings, nurse-administered ketamine sedation 
appears to be safe and effective. A brief procedural sedation 
training program, coupled with a comprehensive training program 
in emergency care, can increase access to appropriate and safe 
sedation for patients in resource-limited settings. 

44. Halstead SM, 
Deakkyne SJ, Bajal 
L, Enzenauer R, 
Roosevelt GE The 
Effect of 
Ketamine on 
Intraocular 
Pressure in 
Pediatric Patients 
During Procedural 
Sedation, Academic 

Emergency Medicine. 

2012; 19(10):1145-50 

There is concern that ketamine may increase intraocular pressure. 
This was a prospective observational study of patients seen in an 
academic tertiary care children's hospital emergency department 
(ED) who required ketamine for PSA. The authors measured IOP in 
the right eye as soon as possible after ketamine had been 
administered and then at 2.5, 5, and 10 minutes after ketamine had 
been administered.  Ketamine does not significantly increase IOP in 
pediatric patients without eye injuries receiving typical PSA dosages 
in the PED. Further study should assess its safety in patients with 
ocular injury. 

Prospective case series 1C 

45. Grocott MPW, 
Johannson L. 
Ketamine for 
emergency 
anaesthesia at very 

This is a case report of a 22-year-old woman presenting with 
postpartum hemorrhagic shock at 4243 m altitude requiring 
anesthesia to identify and treat the source of bleeding. Slow 
intravenous administration of ketamine (0.5 mg x kg(-1)) resulted in 
deep anesthesia and apnea requiring hand ventilation for 5 min. 

Case report 2C 
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Hemodynamic stability was maintained throughout the procedure. 
Hemostasis was achieved following uterine packing and suture of a 
second-degree vaginal tear and small cervical tear. Confusion and 
visual hallucinations occurred upon awakening but recovery was 
otherwise uneventful. Ketamine can be used for emergency 
anesthesia in a wilderness environment over 4000 m but it is 
probable that the benefits outweigh the risks only where life or 
limb are acutely threatened. Careful titration of the administered 
dose is strongly advised, particularly in patients where 
hypovolaemia and/or hypoxaemia are present. The availability of 
airway management equipment and the skills to use them may 
significantly reduce the risks associated with anaesthetic 
administration at very high altitude. 

46. Gros T, Viel E, 
Ripart J, Delire V, 
Eledjam JJ, 
Sebbane M. Bloc 
fémoral en 
analgésie 
préhospitalière 
pour traumatisme 
du membre 
inférieur. Enquête 
de pratique 
observationnelle 
sur 107 cas. 
Annales francaises 
d'anesthesie et de 
reanimation. 
2012;31(11):846–849. 

This is a descriptive case series of 107 prehospital femoral nerve 
blocks. 86% of the blocks were performed by an anesthesiologist, 
although they represent 50% of the prehospital physician staff. Pain 
on the simplified verbal scale (EVS) decreased from T0 to both T1 
and T2 for the whole population and also in each technique 
subgroup (eight BFPV, 36 BFNS, and 63 BFI). Two BFI blocks 
required a re-injection to be successful. Ten blocks failed (eight BFI, 
and two BFNS). Among those 10 failed blocks, two were first 
wrongly quoted as successful and two successful BFNS blocks 
appeared inadequate with regard to the trauma location outside 
the femoral dermatome. No complications were observed. 

Prospective Case series 
 

2C 

47. Wu JJ, Lollo L, 
Grabinsky A. 
Regional 
Anesthesia in 

This is a review of using regional anesthesia for analgesia outside of 
the operating theater.  Regional anesthesia is an established 
method to provide analgesia for patients in the operating room and 
during the postoperative phase. While regional anesthesia offers 
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unique advantages, as shown by the recent military experience, it is 
not commonly utilized in the prehospital or emergency department 
setting. Most often, regional anesthesia techniques for traumatized 
patients are first utilized in the operating room for procedural 
anesthesia or for postoperative pain control. While infiltration or 
single nerve block procedures are often used by surgeons or 
emergency medicine physicians in the preoperative phase, more 
advanced techniques such as plexus block procedures or regional 
catheter placements are more commonly performed by 
anesthesiologists for surgery or postoperative pain control. These 
regional techniques offer advantages over intravenous anesthesia, 
not just in the perioperative phase but also in the acute phase of 
traumatized patients and during the initial transport of injured 
patients. Anesthesiologists have extensive experience with regional 
techniques and are able to introduce regional anesthesia into 
settings outside the operating room and in the early treatment 
phases of trauma patients. 

48. Simpson PM, 
McCabe B, Bendall 
JC, Cone DC, 
Middleton PM. 
Paramedic- 
Performed Digital 
Nerve Block To 
Facilitate Field 
Reduction Of A 
Dislocated 
Finger. Prehosp Emerg 

Care. 2012;16(3):415–

417. 

This short case report describes the use of digital nerve block by a 
paramedic to facilitate the reduction of a dislocated finger in the 
prehospital setting. The finger was successfully reduced at the 
scene without requiring administration of parenteral opioids. The 
patient was reluctant to visit an emergency department, but was 
able to be referred to a local primary care practice for 
postreduction imaging and further care. Paramedic-performed local 
and regional anesthesia has not been previously described in the 
emergency medicine or emergency medical services literature. With 
appropriate training, prehospital digital nerve blocks may be a 
feasible option to supplement existing paramedic analgesic options. 

Case report 2C 


