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Disclosure





Compairing three regimens of analgestic drugs in 
patients with acute pain, repeated dosing allowed
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Objectives

• To determine if a regimen of methoxyflurane is non inferior to a regimen of 
intranasal fentanyl or a regimen of intravenous morphine at 5, 10, 20 and 
30 min in patients with acutepain with NRS more than 4 

• Assess the need for rescue medicine in the groups

• Determine difference in time from scene arrival to administration of 
analgesic

• Assess diffrences in AE

• Determine efficacy within diagnoisis group

• Determine the need for rescue medicine in relation of painfull procedures, 
painfull evacuation, reposition of fractures etc



With an alfa of 0.05 and a beta of 0.1 (90% power) the sample size required to 

detect this difference was estimated to be n=88 in each arm by time 10 

minutes for administration of IMP. 

That gives a total number of participants of 264, and the plan is to include 

3x90 = 270 patients per protocol.

In order to achieve this number, we plan to enrol approximately 300 subjects, 

anticipating not all subjects enrolled will adhere to the protocol completely.

Sample size





Background

• Methoxyflurane is approved for relief of moderate to severe pain 
in conscious adult trauma patients. 

• Our patients may sustain injuries causing haemorrhage 
compromising haemodynamic stability.

• It is therefore important to elucidate whether methoxyflurane
may adversely affect the haemodynamic response to 
hypovolaemia 



Methods

• In this randomised, double-blinded, placebo-controlled cross-
over study, inhaled methoxyflurane 3 ml, intravenous fentanyl 
25 μg and placebo were administered to 15 healthy volunteers
exposed to experimental hypovolaemia in the lower body 
negative pressure (LBNP) model. 

• In a recent study,we have demonstrated fentanyl 25 mcg i.v. to 
be equianalgesic to 3 ml inhaled methoxyflurane in healthy 
volunteers.

• The primary endpoint was the effect of treatment on changes in 
cardiac output, while secondary endpoints were changes in 
stroke volume and mean arterial pressure as well as time to 
haemodynamic decompensation during LBNP. 



Measurements 

• A non invasive arterial pressure waveform was obtained by  
the volume-clamp method around the left middlefinger 

• Ascending aortic blood velocity by suprasternal Doppler

• Acral (fingertip) skin perfusion was measured by laser 
Doppler flowmetry at the left thumb



• There were no statistically 
significant effects of 
treatment on the changes in 
cardiac output, stroke volume 
or mean arterial pressure 
during LBNP. 

• Time to decompensation was 
longer for methoxyflurane 
compared to fentanyl (hazard 
ratio (HR) 1.9; 95%CI 0.4 to 
3.4; P=0.010), while there 
was no significant difference 
to placebo (HR -1.3; 95%CI -
2.8 to 0.23; 



Conclusions

• The present study does not indicate that methoxyflurane has 
significant adverse haemodynamic effects in conscious adults 
experiencing hypovolaemia. 



Intranasal fentanyl and ketamine in 100 children 
with severe traumatic pain in pre-hospital setting in 

the hands of paramedics, a feasibility trial

Lars Olav Fjose

MD



Why intranasal 
opioid administration in our 
ambulanse service?

• Pediatric intravenous morphine in 13 
cases during 18 month from 2013, no 
opioid < 7 years

• Our hospital trust responsible 
for population 370 000, size of Denmark

• Intranasal administration opioids 
increased the chance of opioid use due to 
its ease of administration



• Both IN ketamin and fenatnyl are effective in pediatric pain

•We want to take advantage of both drugs

• Increase effect and reduced risk of AE in ambulance service.

•  This study aimes to describe the feasibility of a combination 
of non-invasive 1,5 mcg/kg intranasal fentanyl (INF) and 1 
mg/kg intranasal ketamine (INK) administered by paramedics



• The dose of fentanyl 50 mcg/ml and 
ketamine 50 mg/ml were to be mixt 
in a 2 or 5 ml syringe.

• MAD Nasal 300; Teleflex Medical, 
Morrisville, NC 27560, USA, was 
used with a 1 ml syringe to vaporize 
fentanyl and ketamine



Weight 
IN Fentanyl 50 μg/ml

1,5 μg/kg
IN Ketamin 50mg/ml 

1,0 mg/kg
IN Naloxone in case of 

hypoxia/ bradypnea
15-19 kg 0.5 ml (25 μg) 0.25 ml (12,5 mg) 0.50ml im 

20-24 kg 0.6 ml (30 μg) 0.3 ml (15 mg) 0.5 ml im 

25-29 kg 0.75 ml (37,5 μg) 0.5 ml (25 mg) 0.5 ml im 

30-34 kg 0.8 ml (40 μg) 0.6 ml (30 mg) 0.7 ml im 

35-39 kg 1.0 ml (50 μg) 0.7 ml (35 mg) 0.8 ml im 

40-44 kg 1.2 ml (60 μg) 0.8 ml (40 mg) 1.0 ml im 

45-50 kg 1.35 ml (67,5 μg) 1.0 ml (50 mg) 1.0 ml im 

Doses of fentanyl and ketamine
mixed in a 2- or 5-ml syringe for IN administration



leg/ankle fracture 31
femur fracture 14
lower arm fracture 13
mixt cases 12
wound 7
patella luxation 5
traumatic back pain 4
clavicle fracture 4
shoulder luxation 3
knee pain 3
upper arm 
fracture 4



Mean Min.      Max 

Age 9.21 1           16

Gender Males 66 %

Weight 34.16 10         80              

Fentanyl dose 
(ug) 54.75 12.5      150

Ketamine dose 
(mg) 37.41 12.5      150



Adverse Events

• No AE reported in 92% of cases

• Minor Adverse events reported:
• Sleepiness 3%
• Dizziness 1%
• Nausea 1%
• Headache 1%
• Confusion 2%
• Muscle twitches 1%
• Flashlight sensation 1%

• No respiration depression, no circulatory events reported

• No need for Naloxone



Paramedics assessment of treatment effect
Chart Title

very good good moderate no effect no informasjon



Main effect outcome:

Difference in Face Pain Scale pre vs post administration:

5.7 (95% CI 5.3-6.1)

Pre administration Post administration

Mean 8.45 

Mean 2.77 



Pain management 
with inhalation of 
methoxyflurane by 
non-medical ski patrol



• 53 patients with ski related injuries were treated by ski patrol, 66 % 
fractures, 13% joint luxations. 

• NRS went down in average 3 points, NRS 8 to 5. 

• No serous AE

• Early pain management with inhalation of methoxyflurane provides 
good perceived effect with mild adverse events and can be of great 
value in settings where few alternatives for pain management are 
available.



Methoxyflurane to alpine rescue group 
(NARG)
• Volenter rescue climbers

• Often cooperate with air ambulance in high altitude and difficult 
terrein. 

• In cooperation with air ambulance and after training and delegation



Takk!



•There is to our knowledge no study from prehospital 
peadiatric trauma care involving opioid-sparing effects 
of ketamine. 

•The opioid sparing effect of ketamine is especially 
attractive in children in the prehospital environment.   



Some comments from attending paramedics:

“Very fast and good effect”

“Very successful pain relief”

“Vascular access was unsuccessful, and this was a very 
good alternative to morphine iv”

“This opens up a new world for us“
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Emergency department, traumatic limb pain, 8-18 years

In this randomized, double-blind, active-control, noninferiority trial, intranasal ketamine (1.5 mg/kg) 
provided similar and noninferior pain relief when compared with intranasal fentanyl (2 μg/kg) for 
traumatic extremity injuries in children.

Both medications produced clinically meaningful pain reduction within 15 minutes.



Hva vil det si å rangere høyt i evidens?

• Våre funn får betydning for klinisk praksis – helt direkte!

• Meningsfullt å drive forskning!

• Pasientene forstår at de er med på nyttig forskning

• Regulatorisk tungt
• Krever mange tillatelser...

• Krever presisjon av ambulansearbeiderne!

PreMeFen



Flytskjema – hva og når?

PreMeFen



Opplæringsbehov:

• Opplæring av superbrukere
• Være med på å undervise studiemedarbeidere

• Være resurspersoner lokalt under inklusjonsperioden

• Opplæring studiemedarbeidere
• Estimert tidsforbruk: 8t

• Teoretisk del i Nakos

• Praktisk del / utsjekk- oppmøtebasert

Aktuelle tema: 
• Samtykkekompetanse

• Hvordan bli en god studiearbeider
• Innhenting av gyldige data

• Håndtering og rapportering av 
bivirkninger 

• Praktisk trening i studiearbeid



Videokommunikasjon;
verktøy for  bedre 

kvalitet i helsevesenet

38



Fremskritt i akuttmedisin



Bedre hjerneslagsbehandling

40



41

Prehospital video kan gi bedre
løsninger for klimaet og
ambulansetjenesten



Ambisjon om bedre kvalitet kommer først

• bedre smertestillende behandling

• bedre hjerneslagsbehandling

• bedre utnyttelse av ressurser og bidrag til et grønnere helsevesen



Presentasjon Flesland 17.11.22
Anestesilege Lars Olav Fjose
SI-HF og Norsk Luftambulanse Stiftelsen

• PreMeFen

• Kombinasjonsbehandling fentanyl og ketamin til 100 til barn

• Videoprosjekt ambulansetjenesten SI



Hensikten med studien

• Undersøke om de non-invasive metodene er like gode/ikke dårligere 
enn morfin iv

• Er det forskjell i behov for mer rescuemedisin i medikament regimene?
• Se om det er forskjell i tid fra ambulanseankomst til reduksjon i smerte i 

de 3 regimene
• Se på forskjell i bivirkninger
• Undersøke forskjell i smertestillende effekt av regimene i forskjellige 

diagnosegrupper
• Undersøke mulighet for å gjennomføre prosedyrer i regimene
• Undersøke forskjell i tilfredshet med regimene hos pasient og 

ambulansearbeider
• Undersøke forskjell i smertestillende effekt av regimene til pasienter med 

brystsmerter
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