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Methoxyflurane Inhalation for A Complement
Trauma Pain Management
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pain ﬁawﬁmﬁlmﬁmmﬁgﬂ 2 Usgnstesiu Taun methoxy-
flurane Fadugnsziuanudnmenaauiilassaiianadi
Usznause fluorinated hydrocarbon Wulfgny isoflurane
waz sevoflurane 1A methoxyflurane HaNWALNINIYAIN
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nalnniseangnives methoxyflurane AnTuAINN1TEUL
pain signal MiszuvUszanaIunadlageaznsEdi GABA At
glycine function wﬂwammiﬂi“mum dorsal horn m“mulﬂuawm
uaﬂmﬂummmsaﬂuw NMDA receptor #inliannis influx
Y99 calcium mnqmaatlizmw aﬁwaiﬁaﬂmiﬂimu pain signal
wWudeaiu Wunalinnuidnidulnvesitivanadaeiinnsly
methoxyflurane inhalation TutssmeamnmelsUsausin g, 2015
dmsudssmalnefnnstunsideusn methoxyflurane wagldn
Fausdl a6l 2020
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Methoxyflurane 1ug‘ULL‘UU inhaler ﬁ%mﬂmif\g 3 mL
sevinlagliUigaanisiined1adng uagaiunsaldenle
geanta 6 mL vise 2 vIsiedu lnen1sld methoxyflurane
FfiuUSinnd 15 mL vide 5 viede 1 dUansieluuiunn
3 mL vi¥e 1 10 sengvisseiutnlimaduareuu 30 wnil
oftherihmsgaegisseiilos Tasnsgn methoxyflurane
Turandl 2 anansabaszernainseengrsléuude 1 Falug
dlovhnsgaednadelios Tnensnwfidudufieussansam
P94 methoxyflurane inhalation Tunstdduenseiuln
fiai

A3ANw1 STOP study lae Coffey wavamiy (2014) 1Ty
mﬁﬂwﬂugmmu randomized, multi-center, double-blind,
placebo-controlled Tugfthedwiu 300 518 lagladnw
Usedvisrauazanulasndeuss methoxyflurane Wiguiigu
ﬁ’uawwaaﬂluﬂfls%’ﬂmanwmLLUULaauwﬁuﬁﬁ pain score
Faug 4 e 7 IumwlmumiinwﬂmmuﬂaﬂLaumﬂ minor
trauma M3ANWIA primary endpoint Aensiudsuunlag
294 pain intensity Tagld VAS (visual analog scale) Tunis
Usgidiumnuuindinen 5, 10, 15 uag 20 wniivdaaingmen
W3sulsuiu baseline mamsanwniinuin methoxyflurane
inhalation Tgy3sziutnldegnailaseengrinielu
n13an 6-10 ads warnsldenaunsaanseduainudanle
atnsilfedify leiFeuiiisufugimasnynaianaiiivh
N15NAEBU (p<0.0001 for overall treatment effect)

Efficacy data
STOP Study Coffey et al*

Arandomised, multicentre, double-biind,

Time (minutes)
s 2

6-10 breaths

' Methoxyllurane inhalation reduced pain severity significantly more than placebo at all time points tested
(p<0.0001 for overall treatment effect)

Coftey . et ol Emerg hiea J 201431:613:13.
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wWssuleuiu IM tramadol Tu prehospital care (2021) 1u
miﬁﬂwﬂugmwu prospective, phased, cluster-randomized
cross-over study lagvinisAnuilugUasergiaus 16 T
fifinng acute pain 9711 musculoskeletal trauma it
NRS (numeric rating scale) daus 3 Zulu efiansan
N17aAA9YDY pain score WU methoxyflurane inhalation

methoxyflurane inhalation

&u130an pain score 1enA IM tramadol Faust 5, 10, 15
fla 20 uniindsldFuen uaznguitld3u methoxyflurane i
SruudovazvesfihefldFugniuivingainitlunguiildsu
IM tramadol 7 0-5 ufi, 0-10 U7t waz 0-15 Wfisndae
wansliiiuteUseavisamaas methoxyflurane lunssefuuin
fnidondn IM tramadol 52ufadl onset of action 7183031
dnene

NM5ANEY PenASAP study® @nw1n1sley methoxyflurane
39U standard of care (SOC) W3 uLiieuiveasnsmiu
A3l SOC Tae SOC LA IV morphine @1%5U severe pain
(NRS=6) Wag IV paracetamol/NSAIDs/weak opioid d1115U
moderate pain (NRS 4-5) nan135@N¥1nuU31 median time to
pain relief maﬂﬂﬁjuﬁlﬁ' methoxyflurane 321U SOC EJ§J:17‘
35 Wil vuzfinguitldsusmasnsanfiu SOC ag 92 Wl
(HR=1.93, 95%CI:1.43-2.60, p<0.001) waziilefiansan median
time to patient-reported total pain relief Guaﬁﬂfjum@f
methoxyflurane $2uffu SOC ol 54 wnit luvauziingudl
§$usmasnsauiu SOC ag#l 126 undi (HR=2.2, 95%Cl:
1.6-3.1, p<0.001) azLiiun methoxyflurane seiutnlaTinga
nemaenidielinisinunsauiu SOC

PenASAP study

Methoxyflurane inhalation pius SoC vs Placebo pius SoC [

:  Multimodal analgesic approach
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Msld  methoxyflurane inhalation  Ssdinalunisaiean
szeziamn (length of stay; LOS) lunisegluviesaniduves
HU18a1nMsAnwIlag Young wazAme (2020)° lae@nw)
Wisuilgunavesnisly methoxyflurane inhalation Au
standard care sesveznatlunisegluiesgniduvesaedil
moderate to severe pain kazdl Glasgow coma score iU
15 wan1sAnwImUdn  methoxyflurane  @mnsaan LOS g
agnafitfdfyneadn dewSeudieutu standard care g
methoxyflurane @1w15aan LOS lunsdiiiiia total injury,
shoulder dislocation wag upper limb injuries ey 71
Y9, 183 w1l way 81 UisNaay

Methoxyflurane inhalation vs SOC: Young et al

A prospective obsanational, cohortdeined s mpact of inhaled
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Methoxyflurane in The New Approach
to Acute Pain Management: Case-based
Sharing
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91Msddnve chief complaint Mithithesnsunssnu
fiesgnidulsvessiniiueinisuiniisosas 60-90 v
dranumssnuiitesnniduiomn Tae 11u 3 vesftherioun
163U pain reliever way 1 Tu 3 vesifthemaidnaiionns
UInegnasan discharge 89NANLSINEIUIE INUUINNT
QLLaﬁgﬂwﬁﬁmazﬂ’mmu Pre-Hospital Emergency Care
Council (PHECC) wag European Society for Emergency
Medicine (EUSEM) 1u;§17iﬁﬂammmzﬁu moderate-severe
pain 2gin1519 multimodal pain control wag non-invasive
procedure Tunsguatithesnniu wu nstl moderate pain
fnsiugid paracetamol 1 g PO wag Ibuprofen 600 mg PO
Wag/u3e nitrous oxide & oxygen INH or methoxyflurane
3 mL INH Ing PHECC @ansfansaunidentdonudiuandiunli
fiagfinnsesn invasive procedure wiesuiunviindals
é"}ﬁuﬁwLﬁaqﬁ]'1ﬂﬁ]gﬁéﬂy’umauﬁlumiﬁmiaﬂﬁmﬂﬂaau’mﬁu
1ng methoxyflurane Ju general anesthetics #soeNUdAU
Afgnsufurnvni fUasannsauiniseldioslnenie
nsganisUInIsdadu non-nvasive procedure d1miu
nmsdansiunmznlalueded

nsdiAnundl 1 e 91y 71 Y case acute trauma
pain 91N motorcycle accident Uanunnluszsau severe pain
(pain score 10/10) ldlianusiuilouazlinelanisuinig
1 methoxyflurane Whuenfifiusyavsnmasalaeil onset 7
Sauanidhu non-invasive pain control agnglsAmuMsiaIsan
1% methoxyflurane T#iianudaendouaglausz@ndna
Tunsseiuvingeanmsvanideanisld methoxyflurane nsl
ﬁéﬂwﬁmwﬁqmiﬂﬁ

- Cardiovascular instability

- Hypersensitivity #9 methoxyflurane #3881523U
ANUFANNAY fluorinated anesthetic w30 excipient lusinsu

- fhdomshuiugnssorudsduniaia malignant
hyperthermia w3afiUszifvisayanaluasouniaiineinis
lﬁﬁaﬂizam‘ﬁ;umﬂ@ia inhaled anesthetics

- syiuANuIAnanas

- Kidney impairment

- ogllennd 18 U @wisunsliludinengious 6 THuly
gaagszninansinyn)

- Lung or respiratory impairment

- Liver impairment

- Last administration of methoxyflurane lnglsiaasly
gALLATI YR Tnerwinasgaliiy 2 vialday wagliiu
5 vial/week

Tuffiheseilaifidevnald (contraindication) wnndls
A5l methoxyflurane inhalation Im&iﬁﬂﬂ’m@@]ml@ﬂ
roufiunngazviinanissiely vasnldedUieiiennisuan
anastpuiarliniusiudelunsinud

Penthrox® (methoxyfiurane)* /

This checklist is essential to ensure the safe and effective use of
methoxyflurane and appropriate management of important selected risks.

Before using methoxyflurane...please CH EC K

Cardiovascular instability
Hypersensitivity to methoxyflurane, any fluorinated anaesthetic or to any of the excipients

Established or genetically susceptible to malignant hyperthermia or a history of
severe adverse reactions to inhaled anaesthetics in either patient or relatives

Consciousness reduced (including due to alcohol)

Kidney impairment

If patient has any of the conditions
listed here or is taking any of the
drugs listed on the reverse

nsdifnuil 2 {Uheve o1y 21 U UszaugdAmgain
wewmasleA wu wrist fracture wazdl deformity ALy gUae
165U inhaled methoxyflurane lunaudin1svin hematoma
block “AnuitenisuanvesUrvanaualinrusuiely
N3 3NEN

nsdifnundl 3 {thene oy 54 U UszaugdRAmnsovy
flonsdunthenmelaliidy wu seatbelt sign way 02 sat
drop (88%), chest X-ray wu low lung volume Fanou
fsanli methoxyflurane WHuenseduuan wuin lung
impairment  ifudevialdveselufthesed fo fens
melada ?ﬁuu # Hyperventilation (n38d hypoventilation
anfifmniZenstugneenvanismelasen) unnRsiansan
1% methoxyflurane inhalation wan1slignwuIeINSUINARAY
N8N chest X-ray wuiUanveneannay

nsdifnuil 4 fUheve 01y 23 U UszaugURmnann
voweslwAtunavansiunissniudesi1 dressing wound
%nﬁﬂw%lﬁwmzﬁwﬁmmi UNMEFIRaTalA Methoxy-
flurane  inhalation wudEUleiienn1sinanauaglviniu
saitevildanusaviinanisldinedu

nsdiAnundl 5 fUhev1e 01y 50 T wu open fracture
fithangifisn unnéfinnsasilst methoxyflurane inhalation
Aouli local anesthesia i@V irrigation waz¥in1s§nw
salufinuin methoxyflurane inhalation T9kalunissedutan
i

nan1sAnwIUsEANSNaLazAINUasnABYeY low-dose
methoxyflurane LUSgULiEUAU standard of care analgesics
Iuéﬁﬁ trauma-related pain TugﬂLLUU systematic review Ly
meta-analysis® NAN1SANYINUI low-dose methoxyflurane
a1508n pain intensity 193nnI1A155NEIAaY standard
of care analgesics agldyd1AYN1aiAlasdl overall
estimated treatment effect=11.88 (95% Cl=9.75-14.00;
p<0.0001)




n3el trauma patient Fafiny moderate-to-severe pain
Fnirluganlidnensquaneiiindu’ desanendlilu
N13AIUANEINISUIN, resource use #7199, N1suAlUBINTS
LaifisUsrasdannen wu aduldendey, hypoventilation,
oxygen desaturation 5218901517 naloxone dioudly
opioid overdose, M3IANITAUNTIZUNINGOU WU phlebitis,
extravasation T34 staff time Aon1syARINTINTUINEG
Aesgeydsianlunisuimsemseudlveinisliiauseasd
91181 lngdnutmanmsrangeandimiuendililunissnu
AMg moderate pain leun diclofenac (IM) Speay 18.63
duenflidm3u severe pain leuA morphine (V) Anfy
Sowvazr 21.03 lnan1sla low-dose methoxyflurane @3150
anAldTnem199 TuiSesves staff time lddudiuaund
3.2 dugls Tugiaan 3 Yraenisfinm

BUDGET IMPACT ANALYSIS OF LOW-DOSE METHOXYFLURANE FOR THE TREATMENT OF
MODERATE-TO-SEVERE TRAUMA PAIN IN CONSCIOUS ADULT PATIENTS IN SPAIN

Introduced low=-dose methoxyflurane
as fast and effective analgesia for 3 years

The usage of LDM could
generate a substantial

B Complications.

€164,015
—_—

R saving in time for
3 Ve gj healthcare staff,
valued at €3.2 million

 —
€275,881

Wi methoxyflurane inhalation agdl cost-effectiveness
TunsuilvenisinuddalidnegludyBomdnurisua

biuednsnisnundiliaseurquenlidneiainany sl

acute trauma pain lTuviesgniduiinain traffic accident
UszanasSoraz 70-80 aunsaldavs w.s.u.sasus/Anseueus
Aumerinvnuategeansiuan 30,000 uwm vilvantigm
nsdnaneuazunndionsandsld methoxyflurane ety
M5 methoxyflurane snliduentihaavanunsaneli
Wafiwselalasedinisenidannisideininaiilusinednals
Amunnsly methoxyflurane WWugudtantuasldlurunas
(analgesic dose) A® 0.3 MAC (minimum alveolar concen-
tration required to produce surgical anesthesia in 50%
of healthy patients) %38 3 mL Turauedl anesthetic dose
florwhliAsenudufivdelaegdl 1 MAC wio 10 mL
TaumInan clinical nephrotoxicity LAAYINTEAUVBS serum
fluoride>90 mol/L wauxdi anesthetic dose a&qjﬁ' 40 mol/L

uway analgesic dose WU 4.7 molL Fsesnitsesud
iliAnfivsieladuogann Snisnsgreusazaavesiian
wliUsueiideutnadens audledtaegn 610 ada f
arldFugnauian

p1msldeUszasnann methoxyflurane inhalation fia9
wu 1en somnolence %ﬂﬁ]xmaammﬁqmm methoxyflurane
vaahgthelesiliaanisidenfuuunald Snvanmzdnann
g1auandliiiiuinanulinvesdUisanasdainnisiounans
dnsne eg1elsAny methoxyflurane ldiinnisian@nuay
Lufianuduiiwsedu swuddhidwalifinfivnelnogiell

°

HodAannisdnuilae Qizilbash uavame (2023)"

Pharmacological management of acute pain symptoms - adults

Pharmacologlcal pain managoment based on pain scoro

[ apan=rrs romas om0 | [ Wosmepan=nRs oA sioso ] [ Sever P~ NRS T-TOVAS -10T0-100

[ astablsnod)

Nirous oeeionygen INA

Mothexyturane INH 13l vl vk dally 036 2% Ik vils)
e reatment

Woreing V2.3 g (vate i not <2in narvals at0.1 moig V)

Fentang 1V0.05

et Fontany! IN50-100 g (spsat doss <10 minutes)t

ParacetamolV 19 Fentanyl SL 100 g only o e n patients wilh cpoid lerance)

Sufentanl IV 1525 g (va PCA)
ano x2at 10and

a8 roquiros)
Sufertanil SL

Paracolamol SL2£0.59 Nireus exico/cnygon INH
Mothexyurane INH 1 3. vil
R {mex day doso 2 3 mLvias)

Touprofen PO 400 mg AND

Colems 50200 Ld

Ibuprofen PO400 my
Noptowen PO 500 g
Diclofenas PO 50 mg
oot 40-800 m (e oy dose 200 g
Dclofrac V75 ey ose 150 )
025 mikg o mas 10

2 line treatment

Paracalamal IV 1g
AND
G PO 3007 mg

Codeins phospraie PO 3060 mg
AND Tramadol PO 50 mg
Oxyendons PO 10mg

OR 1.9 sow IV infusion (max daily dose 2.6)

AND Ketaming IV 0.1 mg/Kg (ropeat dose x 1 after >10 min)
Kelamino INO.7 me/g il 4050 suboequent dosing 0:3-0.6 mglg not 15 i)
Kelamine IM 0.5-1 mg/Kg (repeal dose 1}

Codeine phosphale PO 30-60 mg
Tramadol PO 50 mg

The European Society for Emergency Medicine (EUSEM) Guideline 2020.

luau occupational exposure UsiNauwed methoxyflurane
Tudalndouiienadinan oyaainsniansunmgufuRa
U‘%L’Jmﬁéﬂ’mwﬂ’l Im8 8-hour maximum exposure limit
(MEL) 989 methoxyflurane #Aa 15 ppm LLazi{ﬁémm
methoxyflurane inhalation ¥ Alif  activated charcoal
Tugunsalgnuiunueiiezgnuaeseoninazeg 1.5 ppm
dm3ugUnsalfifl activated charcoal azdiBgaduiieni
atuideusengdunndoudiofihomelame  methoxyflurane
panulasdiUIuIayindu 0.38 ppm (0.05-2.88 ppm) il
Higann1sianszateveseendiujifnuseuti

lngasy methoxyflurane inhalation fiusgangamlu
mssziutin fienulaensouastisanaildtiefifetestu
ﬂﬂiﬁ'ﬂﬂﬂiﬁuﬁﬁﬁﬂnz acute pain lng EUSEM guideline @
Wizl methoxyflurane IugﬂLLU‘U multimodal analgesic
Sufuguivneiedug dWeldutlun1e moderate-to-severe
pain gunsailun1sgaen methoxyflurane fin1seanuuuin
dielazmnuasinnuiasnseserialiuarfuiiRnuseudng
aneng
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