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ntroductionntroduction

SedativesSedativesSedativesSedatives

ParalyticsParalyticsyy

Adjunctive medicationAdjunctive medication



Why RSI?Why RSI?yy

ndictions?ndictions?

Who should do RSI?Who should do RSI?

What are the dangers?What are the dangers?

What are the alternatives?What are the alternatives?What are the alternatives?What are the alternatives?



SI SI -- ProcessProcess

R id S I d tiR id S I d tiRapid Sequence InductionRapid Sequence Induction

InductionInductionInductionInduction

ParalyticParalyticyy

IntubationIntubation

Ongoing sedationOngoing sedation

””n”n”



SI SI -- ContraindContraind

Uncorrectable hypoxiaUncorrectable hypoxiaUncorrectable hypoxiaUncorrectable hypoxia

Difficult airway on examDifficult airway on examyy

Profound instabilityProfound instability

dicationsdications



SI SI -- ConsiderConsider

AwarenessAwarenessAwarenessAwareness

HemodynamicsHemodynamicsHemodynamicsHemodynamics

Ease of intubationEase of intubation

Physiologic effectsPhysiologic effects

Adverse reactionsAdverse reactions

rationsrations



SI PharmacoSI Pharmaco

nduction & Sedationnduction & Sedation

ParalyticsParalytics

ologyologygygy



nduction/Sedanduction/Seda

Render unconsiousnessRender unconsiousnessRender unconsiousnessRender unconsiousness

Reduce response to laryngReduce response to laryngp y gp y g

Reduce metabolic demandReduce metabolic demand

ationation

goscopy goscopy g pyg py

dd



gentsgentsgg

EtomidateEtomidate

PropofolPropofol

BenzodizepinesBenzodizepines

OpiatesOpiates

KetamineKetamineKetamineKetamine

BarbituratesBarbituratesBarbituratesBarbiturates



tomidatetomidate

Unique anestheticUnique anestheticUnique anestheticUnique anesthetic

Rapid actingRapid actingp gp g

Hemodynamically stableHemodynamically stable



tomidatetomidate

mg/ccmg/cc mg/cc mg/cc

0 and 40 cc vials0 and 40 cc vials0 and 40 cc vials0 and 40 cc vials

Abbojet (?availability)Abbojet (?availability)j ( y)j ( y)

n USA 1 year half lifen USA 1 year half life

Pregnancy Risk “C”Pregnancy Risk “C”



tomidatetomidate

Commonly usedCommonly usedCommonly usedCommonly used

Predictable & seemingly saPredictable & seemingly saPredictable & seemingly saPredictable & seemingly sa

Falling into disfavorFalling into disfavorgg

Good:  Hemodynamic stabGood:  Hemodynamic stab

Bad:  Adrenal supressionBad:  Adrenal supression

afeafeafeafe

ilityility



tomidatetomidate

Adrenal supression:Adrenal supression:

SepsisSepsis

TraumaTrauma

? any significant stressor? any significant stressor? any significant stressor? any significant stressor





Warner, et. al. Warner, et. al. 

E d i t ARDSE d i t ARDSEnd point => ARDSEnd point => ARDS

40% in etomidate vs 20%40% in etomidate vs 20%40% in etomidate vs. 20%40% in etomidate vs. 20%

p=.02  OR=3.86 [1.24p=.02  OR=3.86 [1.24--11p [p [

Longer stay p=.02Longer stay p=.02

Fewer Days on Vent p=.04Fewer Days on Vent p=.04

20092009

% in others% in others% in others  % in others  

12]12]]]

44



tomidate tomidate 

What to expectWhat to expect

Very rapid take downVery rapid take down

last 3last 3--5 min5 min

Be ready with second sedBe ready with second sed

n/v common if used withoun/v common if used withoun/v common if used withoun/v common if used withou

Appropriate role??Appropriate role??Appropriate role??Appropriate role??

ativeative

ut paralyticut paralyticut paralyticut paralytic



gentsgentsgg

EtomidateEtomidate

PropofolPropofol

BenzodizepinesBenzodizepines

OpiatesOpiates

KetamineKetamineKetamineKetamine

BarbituratesBarbituratesBarbituratesBarbiturates



ropofolropofolpp

Not a common EMS drugNot a common EMS drugNot a common EMS drugNot a common EMS drug

Frequently used in OR’s ICFrequently used in OR’s ICFrequently used in OR s, ICFrequently used in OR s, IC

Can cause hypotensionCan cause hypotensionypyp

Particularly in volume depParticularly in volume dep

Excellent sedative and induExcellent sedative and indu

CU’s & ER’sCU’s & ER’sCU s & ER sCU s & ER s

letionletion

uction agentuction agent



ropofolropofolpp

Milk of AnesthesiaMilk of AnesthesiaMilk of AnesthesiaMilk of Anesthesia

Mechanism of Action UncleMechanism of Action UncleMechanism of Action UncleMechanism of Action Uncle

hypnotic”hypnotic”ypyp

Michael JacksonMichael Jackson

Role in EMSRole in EMS

earearearear



ropofolropofolpp

d ld ldeal usesdeal uses

SeizuresSeizuresSeizuresSeizures

Adgitated delerium Adgitated delerium gg

EclampsiaEclampsia

Isolated TBI and Head BleIsolated TBI and Head Bleeedseeds



gentsgentsgg

EtomidateEtomidate

PropofolPropofol

BenzodizepinesBenzodizepines

OpiatesOpiates

KetamineKetamineKetamineKetamine

BarbituratesBarbituratesBarbituratesBarbiturates



enzodiazepinenzodiazepinpp

Diazepam (Valium)Diazepam (Valium)

Lorazepam (ativan)Lorazepam (ativan)

Midazolam (Versed)Midazolam (Versed)

and othersand others..and others..and others

nesnes



enzodiazepinenzodiazepinpp
Receptor mediatedReceptor mediated

GABA receptorGABA receptorGABA receptorGABA receptor

nesnes



MidazolamMidazolam

Uses:Uses:

➡➡ AntiAnti--convulsantconvulsant

➡➡ Sedation and hypnosisSedation and hypnosis

➡➡ AnxiolysisAnxiolysis

Antegrade amnesiaAntegrade amnesia➡➡ Antegrade amnesiaAntegrade amnesia

➡➡ Muscle RelaxationMuscle RelaxationMuscle RelaxationMuscle Relaxation



MidazolamMidazolam

Most suited for critcially illMost suited for critcially illMost suited for critcially illMost suited for critcially ill

V IM IN etcV IM IN etcV, IM, IN, etcV, IM, IN, etc

apid predictable onsetapid predictable onsetp pp p

(not fast enough for Induct(not fast enough for Induct

Sedation  (45 min Sedation  (45 min -- 1 hr)1 hr)

tion)tion)



MidazolamMidazolam

Water solubleWater solubleWater solubleWater soluble

One compartment modelOne compartment modelOne compartment modelOne compartment model

Highly protein boundHighly protein boundg y pg y p

TT1/2 1/2 = 3= 3--6 hrs6 hrs

Metabolized by liver Metabolized by liver 



MidazolamMidazolam

Provides safe sedationProvides safe sedation

Doses for sedation:Doses for sedation:Doses for sedation:Doses for sedation:

••0 10 1 -- 0 2 mg/kg0 2 mg/kg••0.1 0.1 0.2 mg/kg0.2 mg/kg

Very freqently underdosedVery freqently underdosedy q yy q y

NOT a god induction agentNOT a god induction agent

ONLY provides sedation/amONLY provides sedation/am

••No analgesiaNo analgesia

tt

mnesiamnesia



Midazolam / FeMidazolam / Fe

Frequently combined Frequently combined q yq y

ery dangerous in hypovoery dangerous in hypovo

Causes HypotensionCauses Hypotension

VERY DANGEROUS IN HVERY DANGEROUS IN H
PATIENTS!!!!!!PATIENTS!!!!!!PATIENTS!!!!!!PATIENTS!!!!!!

THERE ARE BETTER OPTTHERE ARE BETTER OPT

entanylentanylyy

lemic ptslemic pts

HEAD INJURED HEAD INJURED 

TIONSTIONS



hehe Equation:Equation:qq

•• cbf = mcbf = m•• cbf  mcbf  mmapmap -- icpicpmap map icpicp



gentsgentsgg

EtomidateEtomidate

PropofolPropofol

BenzodizepinesBenzodizepines

OpiatesOpiates

KetamineKetamineKetamineKetamine

BarbituratesBarbituratesBarbituratesBarbiturates



OpiatesOpiatespp

MorphineMorphineMorphine Morphine 

OpiumOpiumOpiumOpium

HydromorphoneHydromorphoney py p

FentanylFentanyl

SufentanylSufentanyl



OpiatesOpiatespp

Very important classVery important class

Pain medicationPain medication

AnestheticAnesthetic

Antitussives antidepressanAntitussives antidepressanAntitussives, antidepressanAntitussives, antidepressanntsntsntsnts



OpiatesOpiatespp

Discovered” in 1552Discovered” in 1552

Popularized in 1804Popularized in 1804

Heroin in 1900Heroin in 1900

Crimialized in 1914Crimialized in 1914Crimialized in 1914Crimialized in 1914 c. 1910c. 1910



OpiatesOpiatespp

RecpetorRecpetorRecpetorRecpetor

mediatedmediated

rugs”rugs”



OpiatesOpiatespp

ltlt ttelta elta -- recpetorsrecpetors

peripheral neuronsperipheral neuronsperipheral neuronsperipheral neurons

analgesiaanalgesiagg

antidepressantantidepressant

dependancydependancy



OpiatesOpiatespp

appa appa -- recpetorsrecpetors

brainbrain

spinal cordspinal cord

sedaitonsedaiton

miosismiosismiosismiosis

dysphoriadysphoriadysphoriadysphoria



OpiatesOpiates
mumu ReceptorsReceptors
pp

mu mu -- ReceptorsReceptors

brainbrainbrainbrain

spinal cordspinal cord

peripheral neruonsperipheral neruons

intestinal tractintestinal tract

analgesiaanalgesia

dependancedependancedependance dependance 

euphoriaeuphoriaeuphoriaeuphoria



OpiatesOpiatespp

Nociceptin Nociceptin -- ReceptorReceptor

B iB iBrainBrain

spinal cordspinal cordspinal cordspinal cord

anxiety anxiety yy

depressiondepression

appetite appetite 

tolerancetolerance



entanylentanylyy

SublimazeSublimazeSublimazeSublimaze

Very Lipophilic Very Lipophilic y p py p p

First pass effect in lungsFirst pass effect in lungs



entanylentanylyy

Bl d d liBl d d liBlood pressure may declineBlood pressure may decline

Hemodynamically stable AgHemodynamically stable AgHemodynamically stable AgHemodynamically stable Ag

DangerousDangerous in combination in combination gg

TBI, Volume depleted, etoTBI, Volume depleted, eto

THE EQUATIONTHE EQUATION

ee

gentgentgentgent

w/ Benzodiazepinesw/ Benzodiazepinespp

ohoh



entanyl entanyl yy

Pain 0.5 Pain 0.5 -- 1.5 mcg/kg1.5 mcg/kg

Can cause apena in someCan cause apena in some

Sedation 5Sedation 5--7 mcg/kg7 mcg/kg

Anesthesia 10Anesthesia 10 40 mcg/kg40 mcg/kgAnesthesia 10Anesthesia 10--40 mcg/kg40 mcg/kg

e peoplee people



ummaryummaryyy

Can be used for sedationCan be used for sedationCan be used for sedationCan be used for sedation

Not rapid enough For RSINot rapid enough For RSINot rapid enough For RSINot rapid enough For RSI

Large role in painLarge role in paing pg p

Caution w/ other sedative Caution w/ other sedative 

Except ketamineExcept ketamine



gentsgentsgg

EtomidateEtomidate

PropofolPropofol

BenzodizepinesBenzodizepines

OpiatesOpiates

KetamineKetamineKetamineKetamine

BarbituratesBarbituratesBarbituratesBarbiturates



etamineetamine
Class: PhencyclidineClass: PhencyclidineClass:  PhencyclidineClass:  Phencyclidine

Conger: KetamineConger: KetamineConger:  KetamineConger:  Ketamine

Developed in Mid 60’sDeveloped in Mid 60’s

Used in VietnamUsed in Vietnam

Popular in 70’sPopular in 70’s

Sometimes sold as EcstasSometimes sold as Ecstas

“special K”“special K”

sysy



etamineetamine

MDA Receptor AntagonistMDA Receptor AntagonistMDA Receptor AntagonistMDA Receptor Antagonist
inal cord)Hallucinogenic Dinal cord)Hallucinogenic D
esthesiaesthesiaBinds to μ receptoBinds to μ receptoesthesiaesthesiaBinds to μ receptoBinds to μ recepto
ses)hyperdynamic effectsses)hyperdynamic effects

t (dissociates brain formt (dissociates brain formt (dissociates brain form t (dissociates brain form 
Dissociative Dissociative 
ors (higherors (higherors (higher ors (higher 



etamineetamine

How does it work?How does it work?How does it work?How does it work?

Separates the midSeparates the mid--brain fbrain f

Disorganizes the brainDisorganizes the brain

Lower brain controls vitalLower brain controls vital
stimulated by Ketamine =stimulated by Ketamine =stimulated by Ketamine stimulated by Ketamine 

Occupies opiate receptorOccupies opiate receptor

from the cortexfrom the cortex

 functions and is  functions and is 
=> excitation=> excitation excitation excitation

rr



etamineetamine

Pharmacokinetics:Pharmacokinetics:

IV/PO/IMIV/PO/IMIV/PO/IMIV/PO/IM

Lipid soluble (two comparLipid soluble (two comparLipid soluble (two comparLipid soluble (two compar

Hepatic MetabolismHepatic Metabolismpp

3 hour half life (203 hour half life (20--40min 40min 

Two compartment modelTwo compartment model

Hepatic clearance Hepatic clearance 

rtments)rtments)rtments)rtments)

duration of action)duration of action)



etamineetamine

nduction:nduction:nduction:nduction:

22--4 mg/kg IV (quickly)4 mg/kg IV (quickly)22 4 mg/kg IV (quickly)4 mg/kg IV (quickly)

4 mg/kg IM4 mg/kg IMg gg g

SedationSedation

2mg/kg IV (slowly) or IM2mg/kg IV (slowly) or IMM M 



etamineetamine

Dosing:  Pain adjunctDosing:  Pain adjunct

0 1 /k IV i t t0 1 /k IV i t t0.1 mg/kg IV increments to0.1 mg/kg IV increments to ff tff to effecto effect



etamineetamine
Physiologic effects Physiologic effects 

Increased CBF out of propIncreased CBF out of prop
needsneedsneedsneeds

Sympathetic toneSympathetic toneSympathetic tone Sympathetic tone 

Respiratory drive is reducRespiratory drive is reduc
descriptions of apnea at hdescriptions of apnea at h

Bets ’s caseBets ’s caseBetsy’s caseBetsy’s case

portion to CNS metabolic portion to CNS metabolic 

ced but ventilation persists (ced but ventilation persists (
higher does)higher does)



etamineetamine

Physiologic EffectsPhysiologic EffectsPhysiologic EffectsPhysiologic Effects

Smooth muscle relaxant =Smooth muscle relaxant =

peak pressurespeak pressures

HR, MAP, Contractility HR, MAP, Contractility 

Subsequent doses do notSubsequent doses do not
sympathetic tonesympathetic tone

=> bronchodilitation=> bronchodilitation

MVO2   (1st dose)MVO2   (1st dose)

t further t further 



etamineetamine

AdvantagesAdvantages

No hypotensionNo hypotension

Continues to ventilate (usuContinues to ventilate (usu

Can combine benzo’s or oCan combine benzo’s or o

Anesthesia Sedation and/Anesthesia Sedation and/Anesthesia, Sedation and/Anesthesia, Sedation and/

IM/IV/PO/PRIM/IV/PO/PRIM/IV/PO/PRIM/IV/PO/PR

ually) ually) 

opiates (dose sparing)opiates (dose sparing)

/or analgesia/or analgesia/or analgesia/or analgesia



etamineetamine
Emergence ReactionEmergence Reaction

Vivid dreams (stronger w/Vivid dreams (stronger w/

More common in adultsMore common in adults

Benzo’s reduce frequencyBenzo’s reduce frequency

Hypersalivation / LaryngosHypersalivation / LaryngosHypersalivation / LaryngosHypersalivation / Laryngos

Resp sedation in higher doResp sedation in higher do

/ PCP)/ PCP)

y and severityy and severity

spasmspasmspasm spasm 

oses (rapidly given)oses (rapidly given)



etamine etamine -- caucau
Caution with Cardiac diseaCaution with Cardiac disea

Caution with PsychiatricallCaution with Psychiatricall

PregnancyPregnancy

Early in pregnancy can incEarly in pregnancy can inc
pressures and cause contrpressures and cause contrpressures and cause contrpressures and cause contr

Does not have FDA pregnDoes not have FDA pregn
classificationclassification

LLLaryngospasmLaryngospasm

utionsutions
asease

y Illy Ill

crease uterine crease uterine 
ractionsractionsractionsractions

ancy ancy 



etamine etamine -- ideide
nduction for trauma or sepnduction for trauma or seppp

Post intubation SedationPost intubation Sedation

Smoother transition from iSmoother transition from i

Head Injury Head Injury –– particularly mparticularly m

Procedural sedationProcedural sedation

Acute bronchospasmAcute bronchospasmAcute bronchospasmAcute bronchospasm

Pain out of controlPain out of controlPain out of controlPain out of control

Agitated delirium (maybe)Agitated delirium (maybe)

eal useseal uses
psispsispp

nduction to sedationnduction to sedation

multimulti--traumatrauma



gentsgentsgg

EtomidateEtomidate

PropofolPropofol

BenzodizepinesBenzodizepines

OpiatesOpiates

KetamineKetamineKetamineKetamine

BarbituratesBarbituratesBarbituratesBarbiturates



arbituratesarbiturates

PentobarbitolPentobarbitolPentobarbitolPentobarbitol

Thiopental Thiopental pp

MethohexitolMethohexitol



arbituratesarbiturates

Lipid solubleLipid soluble

Open chloride channelsOpen chloride channels

Can produce “flat eeg”Can produce “flat eeg”
( f l t id t )( f l t id t )••(propofol, etomidate)(propofol, etomidate)



arbituratesarbiturates

Prone to cause hypotensioProne to cause hypotensio

Limited or No EMS roleLimited or No EMS role

nn
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euromusculaeuromuscula

Succinyl CholineSuccinyl Choline

RocuroniumRocuronium

VecuroniumVecuronium

AtracuriumAtracuriumAtracuriumAtracurium

ar Blockersar Blockers



urarieurarie

The poison arrowThe poison arrowThe poison arrowThe poison arrow

South american huntersSouth american huntersSouth american huntersSouth american hunters

Sir Walter RaleighSir Walter Raleighgg

ery important to scienceery important to science

Artificial ventilationArtificial ventilation





euromusculaeuromuscula

Bl k th l jBl k th l jBlocks the neuromuscular jBlocks the neuromuscular j

at the muscle cell itselfat the muscle cell itselfat the muscle cell itselfat the muscle cell itself

Acetycholine is the transmiAcetycholine is the transmiyy

Acetylcholinesterase breakAcetylcholinesterase break

••Neostigmine & OrganopNeostigmine & Organop

ar Blockersar Blockers

j tij tijunction junction 

itteritter

ks down Achks down Ach

hosphateshosphates



euromusculaeuromuscula
DeDe

euroneuron

Cell Cell 
BodyBody

AxonAxon

BodyBody

AxonAxon

ar Blockersar Blockers
ndritesndrites

TelondendriaTelondendriaTelondendriaTelondendria



euromusculaeuromusculaar Junctionar Junction



uccinylcholineuccinylcholineyy

Sux for shortSux for short

D l i i tD l i i tDepolarizing agentDepolarizing agent

Causes stimulation at theCauses stimulation at theCauses stimulation at the Causes stimulation at the 

2 phase action2 phase actionpp

-- StimulationStimulation

-- RelaxationRelaxation

Very fast onsetVery fast onset

ee

ACh receptorACh receptorACh receptorACh receptor



uccinylcholineuccinylcholineyy

Dose: 1Dose: 1 -- 1 5 mg/ kg1 5 mg/ kgDose: 1 Dose: 1 1.5 mg/ kg1.5 mg/ kg

Onset 30 secondsOnset 30 seconds

Push quickly, precede withPush quickly, precede with

ee

 anesthetic anesthetic



uccinylcholineuccinylcholineyy

ADVERSE REACTIONSADVERSE REACTIONS

k l i (Kk l i (Kyperkalemia (Kyperkalemia (K

neuromuscular diseaseneuromuscular diseaseneuromuscular diseaseneuromuscular disease

ParalysedParalysedyy

subacute burnssubacute burns

RhabdomyolosysRhabdomyolosys

Acute Kidney InjuryAcute Kidney Injury

ee



uccinylcholineuccinylcholineyy

Ad tAd tAdvantages:Advantages:

Fast onsetFast onsetFast onsetFast onset

Short duration of actionShort duration of action

Disadvantages:Disadvantages:

Risk of hyperkalemia and Risk of hyperkalemia and 

ee

deathdeath



onon--DepolarizDepolarizpp

RocuroniumRocuroniumRocuroniumRocuronium

VecuroniumVecuronium

AtracuriumAtracurium

ing Agentsing Agentsg gg g



ocuroniumocuronium

Fastest of the ndpa’sFastest of the ndpa’sFastest of the ndpa’sFastest of the ndpa’s

5 second onset5 second onset5 second onset 5 second onset 

.5 .5 --1.5 mg/kg  (higher for 1.5 mg/kg  (higher for g g ( gg g ( g

ntubating conditions in 60 ntubating conditions in 60 

sux is fastersux is faster

RSI)RSI)))

secsec



ocuroniumocuronium

PharmacokineticsPharmacokinetics

Two Compartment ModelTwo Compartment Model

Hepatic metabolism Hepatic metabolism 

Biliary and renal clearanceBiliary and renal clearance

2020 40 min duration 1st dos40 min duration 1st dos2020--40 min duration 1st dos40 min duration 1st dos

20 min (0.5mg/kg) subesq20 min (0.5mg/kg) subesq20 min (0.5mg/kg) subesq20 min (0.5mg/kg) subesq

ee

sesesese

quent dosequent dosequent dosequent dose



ocuroniumocuronium

Cautions:Cautions:Cautions:Cautions:

Pregnacy Category CPregnacy Category Cg y g yg y g y

Liver and renal diseaseLiver and renal disease



ecuroniumecuronium

--4 min onset4 min onset4 min onset4 min onset

epatic/renal/hoffmanepatic/renal/hoffmanpp

0 min with typical dose0 min with typical dose



tracuriumtracurium

Similar to VecuroniumSimilar to Vecuronium

HoffmanHoffman



Questions?Questions?Questions?  Questions?  Comments?Comments?Comments?Comments?


