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Ed ti i EREd ti i EREducation in EREducation in ER

How we assess severityHow we assess severity
How we treatHow we treat
How we dischargeHow we dischargeHow we dischargeHow we discharge
How we instruct on dischargeHow we instruct on discharge



A th i th ERA th i th ERAsthma in the ERAsthma in the ER

Fleuelling Coroner’s Inquiry Case, Fleuelling Coroner’s Inquiry Case, 
November 2000November 2000



TragedyTragedyTragedyTragedy
Joshua Joshua FleuellingFleuellinggg

January 1999, 18 year old male died January 1999, 18 year old male died 
due to an acute asthma exacerbationdue to an acute asthma exacerbationdue to an acute asthma exacerbationdue to an acute asthma exacerbation

Coroner’s InquestCoroner’s Inquest
46 recommendations46 recommendations
Focused on 3 areas:Focused on 3 areas:Focused on 3 areas:Focused on 3 areas:
–– Asthma Treatment and ManagementAsthma Treatment and Management
–– Emergency Services and ResponseEmergency Services and Response
–– Emergency Room Overcrowding and the HealthEmergency Room Overcrowding and the Health

SystemSystemSystemSystem



Coroner’s RecommendationsCoroner’s Recommendations

Physicians should advise all asthma patientsPhysicians should advise all asthma patientsPhysicians should advise all asthma patients Physicians should advise all asthma patients 
that untreated, or improperly managed that untreated, or improperly managed 
asthmaasthma can be life threateningcan be life threateningasthma asthma can be life threateningcan be life threatening. . 
Physicians should be trained to Physicians should be trained to recognizerecognize
the increased risk of death in asthmathe increased risk of death in asthmathe increased risk of death in asthma the increased risk of death in asthma 
patients patients who have presented to hospital who have presented to hospital 
Emergency Departments for breathing Emergency Departments for breathing g y p gg y p g
problemsproblems, or have been hospitalized due to , or have been hospitalized due to 
a poorly controlled disease. Longa poorly controlled disease. Long--term term 
asthma management requires patient asthma management requires patient 
education, knowledge of environmental education, knowledge of environmental 
control and irritants and the proper usagecontrol and irritants and the proper usagecontrol and irritants, and the proper usage control and irritants, and the proper usage 
of medications. of medications. 



Wh t didWh t didWhat we didWhat we did

Ministry of Health with the OHA and the Ministry of Health with the OHA and the 
OLA partnered to create a standardized EROLA partnered to create a standardized EROLA partnered to create a standardized ER OLA partnered to create a standardized ER 
Action Chart on Asthma (with FPAGC and Action Chart on Asthma (with FPAGC and 
CAEP)CAEP)CAEP)CAEP)
Trialed at 6 hospitals, reviewed by Queens Trialed at 6 hospitals, reviewed by Queens 
people with other talks at ASEDpeople with other talks at ASEDpeople with other talks at ASEDpeople with other talks at ASED
Step by step from triage through severity, Step by step from triage through severity, 
investigations treatment suggestions andinvestigations treatment suggestions andinvestigations, treatment suggestions, and investigations, treatment suggestions, and 
discharge criteriadischarge criteria
F ll i i b il iF ll i i b il iFollow up instructions built inFollow up instructions built in



Asthma in the ERAsthma in the ERAsthma in the ER Asthma in the ER 
(Objectives)(Objectives)

1) Assess asthma severity1) Assess asthma severity
2) Treatment2) Treatment
3) Discharge criteria3) Discharge criteria3) Discharge criteria3) Discharge criteria
4) Discharge instructions4) Discharge instructions



The ProblemThe ProblemThe ProblemThe Problem
Chronic inflammatory lower airway disease Chronic inflammatory lower airway disease 
characterized by airflow obstruction that ischaracterized by airflow obstruction that ischaracterized by airflow obstruction that is characterized by airflow obstruction that is 
reversible with medication.reversible with medication.



Fi t tiFi t tiFirst questionFirst question

What is the diagnosis?What is the diagnosis?
Seems straightforward, but…………..Seems straightforward, but…………..



“All that Wheezes is not“All that Wheezes is notAll that Wheezes is not All that Wheezes is not 
always Asthma”always Asthma”

PneumoniaPneumoniaPneumoniaPneumonia
FB aspirationFB aspiration
GERGER
RhinosinusitisRhinosinusitisRhinosinusitisRhinosinusitis
AnaphylaxisAnaphylaxis
CHFCHF



Asthma In the ER CaseAsthma In the ER CaseAsthma In the ER Case Asthma In the ER Case 
#1#1

Case One  ‘Jackie’Case One  ‘Jackie’
15 year old female15 year old female
Short of breathShort of breath
AsthmaticAsthmatic
Can only speak 2Can only speak 2 33Can only speak 2Can only speak 2--3 3 
words at a timewords at a time
Wh t l dWh t l dWhat else do you What else do you 
want to know?want to know?



Hi tHi tHistoryHistory

Typical episodeTypical episode
sudden onsetsudden onset
course/duration of this attackcourse/duration of this attackcourse/duration of this attackcourse/duration of this attack
treatment before arrivaltreatment before arrival
medications and last dosemedications and last dose
allergies/ inflammationallergies/ inflammationallergies/ inflammationallergies/ inflammation



Hi t ti dHi t ti dHistory continuedHistory continued

Previous ER visitsPrevious ER visits
Previous hospitalizationsPrevious hospitalizations
previous intubations/ ICUprevious intubations/ ICUprevious intubations/ ICUprevious intubations/ ICU
previous steroidsprevious steroids
usual triggersusual triggers
seasonal variationseasonal variationseasonal variationseasonal variation



Cli i l it tiCli i l it tiClinical situationClinical situation

Mental stateMental state
vital signsvital signs
wheezingwheezingwheezingwheezing
accessory muscle use/indrawingaccessory muscle use/indrawing
objective measures:objective measures:

PFR FEV1 O2 SaturationPFR FEV1 O2 SaturationPFR, FEV1, O2 SaturationPFR, FEV1, O2 Saturation



H i h h ?H i h h ?How severe is the asthma?How severe is the asthma?

anyany asthmaticasthmatic patient, even with patient, even with 
very mild disease or lack of symptoms very mild disease or lack of symptoms 
for many years, can present with a for many years, can present with a y y , py y , p
sudden, severe, lifesudden, severe, life--threatening threatening 
exacerbationexacerbationexacerbation exacerbation 



J ki ti dJ ki ti dJackie continuedJackie continued

SmokerSmoker
on BCPon BCP
Ventolin hourly and now “not working”Ventolin hourly and now “not working”Ventolin hourly and now not workingVentolin hourly and now not working
2nd puffer, “never uses” 2nd puffer, “never uses” 
URI x 1 wk.URI x 1 wk.
Past admits steroids IV noPast admits steroids IV noPast admits, steroids IV, no Past admits, steroids IV, no 
intubationsintubations



J ki ti dJ ki ti dJackie continuedJackie continued

T 37, BP 140/70,    Pulse 110 NSRT 37, BP 140/70,    Pulse 110 NSR
Pulsus paradoxicus 22Pulsus paradoxicus 22
O2 sat 92% Can’t do PFRO2 sat 92% Can’t do PFRO2 sat 92%     Can t do PFRO2 sat 92%     Can t do PFR
Alert oriented, no hivesAlert oriented, no hives
diffusely wheezy, air entry equal bilaterallydiffusely wheezy, air entry equal bilaterally
Trachea midline No crepitationsTrachea midline No crepitationsTrachea midline, No crepitationsTrachea midline, No crepitations
Mild accessory muscle use, exam other NMild accessory muscle use, exam other Ny ,y ,



J ki ti dJ ki ti dJackie continuedJackie continued

T 37, BP 140/70,    Pulse 110 NSRT 37, BP 140/70,    Pulse 110 NSR
Pulsus paradoxicus 22Pulsus paradoxicus 22
O2 sat 92% Can’t do PFRO2 sat 92% Can’t do PFRO2 sat 92%     Can t do PFRO2 sat 92%     Can t do PFR

Alert oriented, Alert oriented, no hivesno hives
diffusely wheezy, air entry equal bilaterallydiffusely wheezy, air entry equal bilaterally
Trachea midline No crepitationsTrachea midline No crepitationsTrachea midline, No crepitationsTrachea midline, No crepitations
Mild accessory muscle use, exam other NMild accessory muscle use, exam other N



Hi id thi ?Hi id thi ?Hives: consider this as ?Hives: consider this as ?

If Anaphylaxis, how do you give If Anaphylaxis, how do you give 
Adrenaline?Adrenaline?



IM vs S/C administration of Epi IM vs S/C administration of Epi / p/ p
in childrenin children
Simons E et al, JACI 1998:101(1)Simons E et al, JACI 1998:101(1)



A dA dAnd..And..

The data shows that The data shows that earlier earlier 
administration of Adrenaline, within administration of Adrenaline, within 
the first hour is more important as it the first hour is more important as it pp
prevents the late phase reaction!prevents the late phase reaction!



ED Asthma Care Project:ED Asthma Care Project:
Key AspectsKey Aspects
1.  1.  Accurate assessment of severityAccurate assessment of severity

–– CTAS triage, Hx, frequent vitals & SaO2, CTAS triage, Hx, frequent vitals & SaO2, 
i t PEFRi t PEFRspirometry or PEFRspirometry or PEFR

2.  Appropriate treatment2.  Appropriate treatment
–– Timely Timely ββ22--agonist, systemic steroid in all but agonist, systemic steroid in all but yy ββ22 g , yg , y

mildest casesmildest cases

3.  Appropriate discharge prescriptions3.  Appropriate discharge prescriptions
ββ agonist inhaled and/o o al ste oidagonist inhaled and/o o al ste oid–– ββ22--agonist, inhaled and/or oral steroidagonist, inhaled and/or oral steroid

4.  Appropriate education prior to discharge4.  Appropriate education prior to discharge
–– Teaching checklistTeaching checklistgg

5.  Comprehensive discharge instructions5.  Comprehensive discharge instructions

6. Follow6. Follow--up care arranged and discussedup care arranged and discussed6.  Follow6.  Follow up care arranged and discussedup care arranged and discussed



N d thN d thNear deathNear death

Exhauasted, confusedExhauasted, confused
Diaphoretic, cyanoticDiaphoretic, cyanotic
Silent chest Decreased resp effortSilent chest Decreased resp effortSilent chest, Decreased resp effortSilent chest, Decreased resp effort
Falling heart rateFalling heart rate

Sat < 90%Sat < 90%Sat < 90%Sat < 90%
PFR/FEV1 not obtainablePFR/FEV1 not obtainable//



SSSevereSevere

Laboured respirationsLaboured respirations
Agitated  DiaphoreticAgitated  Diaphoretic
Difficulty speakingDifficulty speakingDifficulty speakingDifficulty speaking
TachycardiaTachycardia
No relief with prehospital B2’sNo relief with prehospital B2’s

PFR/ FEV1 <40% , if at all possiblePFR/ FEV1 <40% , if at all possible/ , p/ , p
Sat <90%Sat <90%



M d tM d tModerateModerate

Dyspnea at rest, coughDyspnea at rest, cough
congested, chest tightnesscongested, chest tightness
nocturnal symptomsnocturnal symptomsnocturnal symptomsnocturnal symptoms
partial relief with B2’spartial relief with B2’s

PFR/FEV1 40PFR/FEV1 40 60%60%PFR/FEV1 40PFR/FEV1 40--60%60%



MildMildMildMild

Exertional dyspnea and coughExertional dyspnea and cough
+/+/-- nocturnal symptomsnocturnal symptoms
increased use of B2increased use of B2increased use of B2increased use of B2
better response to B2’sbetter response to B2’s

FEV1 > 60%FEV1 > 60%FEV1 > 60%  FEV1 > 60%  



Physician OrdersPhysician OrdersPhysician OrdersPhysician Orders

Two pagesTwo pages

Sequential, evidence based Sequential, evidence based 
managementmanagement

Medication Guidelines on Medication Guidelines on 
backback

Congruent with CTS/CAEP Congruent with CTS/CAEP 
Guidelines on theGuidelines on theGuidelines on the Guidelines on the 
Management of AsthmaManagement of Asthma



Medication GuidelineMedication GuidelineMedication GuidelineMedication Guideline
Medication dosingMedication dosing

•• ββ22--agonistagonist

•• AnticholinergicAnticholinergic

•• CorticosteroidCorticosteroid

•• Magnesium sulfateMagnesium sulfate

•• EpinephrineEpinephrine

•• Intubation agentsIntubation agents

•• MethylxanthineMethylxanthine

Discharge treatment planDischarge treatment plan

PEF PEF NomogramNomogram



T t tT t tTreatmentTreatment

O2O2
Inhaled B2Inhaled B2
Inhaled anticholinergicInhaled anticholinergicInhaled anticholinergicInhaled anticholinergic
Systemic steroidsSystemic steroids
Others          IV B2,  Adrenaline, Others          IV B2,  Adrenaline, 

MethylxanthinesMethylxanthinesMethylxanthines, Methylxanthines, 
Magnesium, HelioxMagnesium, Heliox

Intubation/NIPPVIntubation/NIPPV



Initial managementInitial management-- OO22gg

Weak bronchodilator?Weak bronchodilator?Weak bronchodilator?Weak bronchodilator?
HighHigh--flow nonflow non--rebreather systemrebreather system

FIOFIO22

nasal cannula 30%nasal cannula 30%nasal cannula                30%nasal cannula                30%
simple face mask          50simple face mask          50--60%60%
nonnon--rebreather              80%rebreather              80%

Provide if OProvide if O22 saturation < 92%saturation < 92%



OO22

Food for thoughtFood for thoughtFood for thought Food for thought 
Effects of shortEffects of short--term 28% and 100% oxygen on term 28% and 100% oxygen on 
arterial carbon dioxide tension and peak expiratoryarterial carbon dioxide tension and peak expiratoryarterial carbon dioxide tension and peak expiratory arterial carbon dioxide tension and peak expiratory 
flow rate in acute asthma: a randomized trial.flow rate in acute asthma: a randomized trial.

-- Chest 2003; 124:1312Chest 2003; 124:1312––1317 Rodrigo GJ, et al. 1317 Rodrigo GJ, et al. 

-- randomized controlled study (effect of administration of two randomized controlled study (effect of administration of two 
oxygen concentrations (28% oxygen concentrations (28% vsvs 100%) on gas exchange in AA)100%) on gas exchange in AA)
showed that:showed that:
--patients on 28% oxygen had a fall in PaCOpatients on 28% oxygen had a fall in PaCO22rise in PEFRrise in PEFR
--patients on 100% oxygen had an patients on 100% oxygen had an increaseincrease in PaCOin PaCO22 , fall in , fall in 

PEFRPEFR
HypothesisHypothesis::

-- regional release of hypoxic pulmonary regional release of hypoxic pulmonary 
vasoconstriction and subsequent worsening of V/Qvasoconstriction and subsequent worsening of V/Qvasoconstriction and subsequent  worsening of V/Q vasoconstriction and subsequent  worsening of V/Q 
mismatchmismatch
RecommendationsRecommendations
treatment guidelines should be based ontreatment guidelines should be based on achievingachieving targettarget PaOPaOtreatment guidelines should be based on treatment guidelines should be based on achieving achieving targettarget PaOPaO22
and SpOand SpO22 rather than on administering predetermined rather than on administering predetermined 
concentrations or flow rates of inspired oxygenconcentrations or flow rates of inspired oxygen



BB iiBB--agonistagonist

Rapid onsetRapid onsetRapid onsetRapid onset
Airway smooth muscle relaxationAirway smooth muscle relaxation

Enhances water output from mucousEnhances water output from mucousEnhances water output from mucous Enhances water output from mucous 
glandsglands
Improvement of mucociliary clearanceImprovement of mucociliary clearance
?anti?anti--inflammatory effectsinflammatory effects?anti?anti inflammatory effectsinflammatory effects



Initial managementInitial management-- IInhalednhaledInitial managementInitial management IInhaled nhaled 
BB--agonistagonist



Initial managementInitial management-- IInhalednhaledInitial managementInitial management IInhaled nhaled 
BB--agonistagonist: Controversies: Controversies

SVN vs. MDISVN vs. MDI--SS
Facemask vs. mouthpieceFacemask vs. mouthpiece
Continuous vs intermittentContinuous vs intermittentContinuous vs. intermittentContinuous vs. intermittent
{Racemic albuterol vs. levalbuterol}{Racemic albuterol vs. levalbuterol}



Question.Question.
NebulizedNebulized treatment is overalltreatment is overallNebulizedNebulized treatment is overall treatment is overall 
better then MDIbetter then MDI--S because…S because…better then MDIbetter then MDI S because…S because…

More effective deliveryMore effective delivery
Costs lessCosts less
Decreases ED LOSDecreases ED LOSDecreases ED LOSDecreases ED LOS
Decreases hospitalizationsDecreases hospitalizations
None of the aboveNone of the above



R bR bRemember:Remember:

1)Cost benefit analysis1)Cost benefit analysis
2) Downside risk?2) Downside risk?

Infection risk ofInfection risk of nebulizednebulized medicationsmedicationsInfection risk of Infection risk of nebulizednebulized medicationsmedications
or of NIPPVor of NIPPV
Lessons of SARSLessons of SARS



S thi t idS thi t idSomething to consider…Something to consider…

HelioxHeliox--Driven VentolinDriven Ventolin
Ki KKi K P d N 05P d N 05Kim K.Kim K.--Peds Nov. 05Peds Nov. 05

n=30 m/s asthma, rct 70/30n=30 m/s asthma, rct 70/30——50/5050/50
--The mean change in PI score from The mean change in PI score from 

baseline to 240 minutes or ED discharge baseline to 240 minutes or ED discharge 
6 67 f th h li d6 67 f th h li dwas 6.67 for the heliox group compared was 6.67 for the heliox group compared 

with 3.33 for the oxygen group. Eleven with 3.33 for the oxygen group. Eleven 
(73%) patients in the heliox group were(73%) patients in the heliox group were(73%) patients in the heliox group were (73%) patients in the heliox group were 
discharged from the hospital in <12 hours discharged from the hospital in <12 hours 
compared with 5 (33%) patients in thecompared with 5 (33%) patients in thecompared with 5 (33%) patients in the compared with 5 (33%) patients in the 
conventional group. conventional group. 



Initial managementInitial management-- IInhalednhaledInitial managementInitial management IInhaled nhaled 
BB--agonistagonist

Standard of careStandard of careStandard of careStandard of care
Use of either SVN or MDIUse of either SVN or MDI--S reasonable S reasonable 
with MP if possiblewith MP if possible
Intermittent treatment probably betterIntermittent treatment probably betterIntermittent treatment probably betterIntermittent treatment probably better
Niche for levalbuterol is being definedNiche for levalbuterol is being defined



B2 A i tB2 A i tB2 AgonistB2 Agonist

Salbutamol (100mcg/puff): Salbutamol (100mcg/puff): 
44 8 puffs via spacer device STAT &8 puffs via spacer device STAT &-- 4 4 -- 8 puffs via spacer device,  STAT & 8 puffs via spacer device,  STAT & 
q15q15--20 minutes X 3 prn20 minutes X 3 prn oror

-- 4 4 -- 20 puffs via spacer device, 1 puff q3020 puffs via spacer device, 1 puff q30--
60 sec prn (60 sec prn (For FEV1 or PEFR less than 40% predicted, For FEV1 or PEFR less than 40% predicted, 
within patient’s tolerability:) within patient’s tolerability:) oror

-- Nebulized Salbutamol (5 mg/ml):        Nebulized Salbutamol (5 mg/ml):        
l i 3 l 0 9% di hl id Xl i 3 l 0 9% di hl id X____ ml in 3ml 0.9% sodium chloride X _____ ml in 3ml 0.9% sodium chloride X _

-- OrOr-- Continuous nebulized Continuous nebulized 



Initial managementInitial management--Initial managementInitial management
IpratropiumIpratropium

AnticholinergicAnticholinergic
Blocks acetylcholine mediated BBlocks acetylcholine mediated B--constrictionconstriction
Safe (clinically insignificant Sfx)Safe (clinically insignificant Sfx)Safe (clinically insignificant Sfx)Safe (clinically insignificant Sfx)
Peak effect 60Peak effect 60--90 minutes90 minutes
? Eff t ith MDI d i i t ti? Eff t ith MDI d i i t ti? Effect with MDI administration? Effect with MDI administration
Frequency of administration post first hour:?Frequency of administration post first hour:?



Initial managementInitial management--Initial managementInitial management
IpratropriumIpratroprium

Schuh, J Ped 1995/Qureshi, NEJM Schuh, J Ped 1995/Qureshi, NEJM 
1998/ Plotnick, Ducharme, Br 1998/ Plotnick, Ducharme, Br 
Med J 1998Med J 1998

--”multiple early doses superior “”multiple early doses superior “
”more marked benefit for sicker children””more marked benefit for sicker children”-- more marked benefit for sicker childrenmore marked benefit for sicker children

--”no serious side effects””no serious side effects”

--



A ti h li iA ti h li iAnticholinergicAnticholinergic
For For moderate to severe asthmamoderate to severe asthma

IpratropiumIpratropium bromidebromide MDI + spacerMDI + spacer (20 mcg/puff)(20 mcg/puff)IpratropiumIpratropium bromide bromide MDI + spacerMDI + spacer (20 mcg/puff)(20 mcg/puff) --
usually usually 4 4 –– 8 puffs8 puffs inhaled  q15 inhaled  q15 –– 20 minutes20 minutes for 3 for 3 
doses:doses:

OROROR OR 

NebulizedNebulized ipratropiumipratropium (250 mcg/(250 mcg/mLmL)) ––p pp p ( g/( g/ ))
usually usually 250 250 –– 500 mcg (1 500 mcg (1 –– 2 2 mLmL)) in 3 in 3 mLmL 0.9% 0.9% 
sodium chloride q 15 sodium chloride q 15 –– 20 minutes for 3 doses with 20 minutes for 3 doses with 
continuous continuous nebulizationnebulization if necessary:if necessary:yy

OROR

Continuous Continuous nebulizednebulized ipratropiumipratropium::



Initial managementInitial management--Initial managementInitial management
CorticosteroidsCorticosteroids

Decrease a/w inflammationDecrease a/w inflammation
Inhibit downInhibit down--regulation of Bregulation of B--2 2 
receptorsreceptorsreceptorsreceptors
Decrease a/w hyperresponsivenessDecrease a/w hyperresponsiveness
Potentiate BPotentiate B--agonist effectsagonist effects
Other positive effects??Other positive effects??Other positive effects??Other positive effects??



C ti t id i th EDC ti t id i th EDCorticosteroids in the EDCorticosteroids in the ED
--Rodrigo et al. Chest 1999; 116:285Rodrigo et al. Chest 1999; 116:285––295 295 
--Rowe et al.BH, The Cochrane Library, IssueRowe et al.BH, The Cochrane Library, IssueRowe et al.BH, The Cochrane Library, Issue Rowe et al.BH, The Cochrane Library, Issue 
4. Oxford, UK: Update Software, 2002 4. Oxford, UK: Update Software, 2002 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
-- “require > 6 to 24 h to improve pulmonary “require > 6 to 24 h to improve pulmonary 

function”function”functionfunction
-- “IV and oral equivalent effects”“IV and oral equivalent effects”

“tendency toward greater and more rapid“tendency toward greater and more rapid-- “tendency toward greater and more rapid “tendency toward greater and more rapid 
improvement in pulmonary function with medium improvement in pulmonary function with medium 
and high doses, although these effects likelyand high doses, although these effects likelyand high doses, although these effects likely and high doses, although these effects likely 
plateau without additional benefit at very high plateau without additional benefit at very high 
dosing” dosing” 



Initial managementInitial management--WhichWhichInitial managementInitial management Which Which 
Corticosteroid?Corticosteroid?

Qureshi, J Ped 2001Qureshi, J Ped 2001
--RR--DB, 533 children, allDB, 533 children, all--comerscomers
prednisoneprednisone (2 /k th 1 /k 4d)(2 /k th 1 /k 4d)--prednisone prednisone (2 mg/kg then 1 mg/kg x 4d)(2 mg/kg then 1 mg/kg x 4d)

vs. vs. 
DXM DXM (0.6 mg/kg then 0.6 mg/kg x 1)(0.6 mg/kg then 0.6 mg/kg x 1)

--”no difference between: admission/relapse rates””no difference between: admission/relapse rates”
--”lower rates of emesis and non”lower rates of emesis and non--compliance with DXM)”compliance with DXM)”



Initial managementInitial management--Initial managementInitial management
CorticosteroidsCorticosteroids

Devidayal, Acta Paediatr 1999Devidayal, Acta Paediatr 1999
--Budenoside 800 mcg x 3 vs. Budenoside 800 mcg x 3 vs. 

prednisoneprednisoneprednisoneprednisone

--”better improvements in 02 saturation, RR, asthma ”better improvements in 02 saturation, RR, asthma 
scores”scores”

”d d LOS””d d LOS”--”decreased LOS””decreased LOS”



Initial managementInitial management--Initial managementInitial management
Corticosteroids: kidsCorticosteroids: kids

In moderate to severe exacerbationIn moderate to severe exacerbation
Mild exacerbation but already on BMild exacerbation but already on B--
agonist and inhaled steroids at homeagonist and inhaled steroids at homeagonist and inhaled steroids at homeagonist and inhaled steroids at home
Prednisone 1Prednisone 1--2 mg/kg ASAP 2 mg/kg ASAP 
Alternatives: DXM (p.o., neb.(?), i.m.)Alternatives: DXM (p.o., neb.(?), i.m.)

MP (i v )MP (i v )MP (i.v.)MP (i.v.)
Budenoside neb.(?)Budenoside neb.(?)



St id d ltSt id d ltSteroids: adultsSteroids: adults

Prednisone 50 mg Prednisone 50 mg popo
+/+/-- inhaled steroidsinhaled steroids

Consider inhaled Fluticasone 500 ug 
or equivalent q10 min x 1 hr

OrOr
IV steroids:IV steroids:IV steroids:IV steroids:
MethylprednisoloneMethylprednisolone (usually 125 mg)  or(usually 125 mg)  ory py p ( y g)( y g)
Hydrocortisone (usually 500 mg)Hydrocortisone (usually 500 mg)



M i S lf tM i S lf tMagnesium SulfateMagnesium Sulfate

?counteracts calcium ions to prevent ?counteracts calcium ions to prevent 
bronchial smooth muscle contractionbronchial smooth muscle contraction
Vascular stabilizing effectVascular stabilizing effectVascular stabilizing effectVascular stabilizing effect
inhibits the release of histamine from inhibits the release of histamine from 

llllmast cells mast cells 



M i S lf tM i S lf tMagnesium SulfateMagnesium Sulfate

Rowe, Ann Emerg Med 2000Rowe, Ann Emerg Med 2000
--metameta--analysis: 7 RCT (668 analysis: 7 RCT (668 

patients)patients)patients)patients)

--”modest differences in admission rates, FEV1, PEFR ”modest differences in admission rates, FEV1, PEFR 
in only in only severesevere patients”patients”



M i S lf tM i S lf tMagnesium SulfateMagnesium Sulfate

No role in mild to moderate diseaseNo role in mild to moderate disease
? Beneficial in severe disease? Beneficial in severe disease
Optimum dose ?Optimum dose ?Optimum dose ?Optimum dose ?
Few side effects Few side effects 
(flushing/hypotension)(flushing/hypotension)



N id ??N id ??New ideas??New ideas??

Blitz M Blitz M -- ChestChest -- 0101--JULJUL--2005; 128(1): 3372005; 128(1): 337--
44444444
Aerosolized magnesium sulfate for Aerosolized magnesium sulfate for 

tt thth t tit ti iiacute acute asthmaasthma: a systematic : a systematic reviewreview
The use of nebulized MgSO(4), particularly The use of nebulized MgSO(4), particularly 
in addition to a beta(2)in addition to a beta(2)--agonist, in the agonist, in the 
treatment of an acute treatment of an acute asthmaasthma exacerbation exacerbation 
appears to produce benefits with respect to appears to produce benefits with respect to 
improved pulmonary function and may improved pulmonary function and may 
reduce the number of hospital admissions.reduce the number of hospital admissions.



What if she was tiring andWhat if she was tiring andWhat if she was tiring and What if she was tiring and 
worse?worse?

Magnesium sulphateMagnesium sulphate** -- usually 2 grams (4 mL) usually 2 grams (4 mL) 
in 100 mL IV fluid over 20 minutes once:in 100 mL IV fluid over 20 minutes once:in 100 mL IV fluid over 20 minutes once:in 100 mL IV fluid over 20 minutes once:

EpinephrineEpinephrine**: (IM IV or SC IM preferred over: (IM IV or SC IM preferred overEpinephrineEpinephrine**: (IM, IV or SC.  IM preferred over : (IM, IV or SC.  IM preferred over 
SC).  Comes as 1 mg/mL (1:1000) solution in 1 mL SC).  Comes as 1 mg/mL (1:1000) solution in 1 mL 
ampoules.                                                                  ampoules.                                                                  
Epinephrine 0.1 mg IV over 5 Epinephrine 0.1 mg IV over 5 –– 10 minutes 10 minutes 
(1:100,000 dilution) once now.(1:100,000 dilution) once now. OROR
Epinephrine mcg/min (Epinephrine mcg/min (11 –– 4 mcg/min)4 mcg/min) IVIVEpinephrine ____mcg/min (Epinephrine ____mcg/min (1 1 4 mcg/min)4 mcg/min) IV IV 
infusion.                                                   infusion.                                                   OROR
Epinephrine 0.3 mg (0.3 mL, 1:1000) _____Epinephrine 0.3 mg (0.3 mL, 1:1000) _____(IM or (IM or 
SC)SC)SC) SC) once now. once now. 



G tti lG tti lGetting sleepy……Getting sleepy……

Consider: Consider: MethylxanthinesMethylxanthines, inhalational anesthetic and/or IV , inhalational anesthetic and/or IV 
beta agonists beta agonists 
MethylxanthinesMethylxanthines**:  Not usually recommended as :  Not usually recommended as 
bronchodilator in the first 4 hours of treatmentbronchodilator in the first 4 hours of treatment
AminophyllineAminophylline: : Load: 3 Load: 3 -- 6 mg/kg IV over 30 6 mg/kg IV over 30 p yp y g gg g
minutesminutes (1/2 if already taking (1/2 if already taking aminophyllineaminophylline or or theophyllinetheophylline))

Infusion: 0.2 Infusion: 0.2 –– 1 mg/kg/hour (follow levels). 1 mg/kg/hour (follow levels). 

Rapid Sequence Intubation (if required)Rapid Sequence Intubation (if required): : 
ensure adequate hydration ensure adequate hydration periperi--intubation.intubation.
Induction: IVInduction: IV KetamineKetamine 1 5 mg/kg1 5 mg/kgInduction: IV Induction: IV KetamineKetamine 1.5 mg/kg1.5 mg/kg
ParalysisParalysis: IV : IV SuccinylcholineSuccinylcholine 1.5 mg/kg1.5 mg/kg
Maintenance of paralysisMaintenance of paralysis: IV : IV rocuroniumrocuronium 0.6 mg/kg0.6 mg/kg
OR OR IV IV ciscis--atracuriumatracurium 0.6 mg/kg (0.3 mg/kg bolus 0.6 mg/kg (0.3 mg/kg bolus 

then infusion 2 then infusion 2 -- 10 mg/h titrated to train of four testing)10 mg/h titrated to train of four testing)



“The Kitchen Sink” and the Future?“The Kitchen Sink” and the Future?
HelioxHeliox: (   turbulent flow and a/w resistance) “limited : (   turbulent flow and a/w resistance) “limited 
role in asthma”) role in asthma”) ––Kudukis, J Ped 1997Kudukis, J Ped 1997
Use of heliumUse of helium--oxygen mixtures in the treatment of acute asthma: a oxygen mixtures in the treatment of acute asthma: a 
systematic review.systematic review.
Rodrigo GJ Rodrigo GJ -- ChestChest -- 0101--MARMAR--2003; 123(3): 8912003; 123(3): 891--66
“The existing evidence does not provide support for the administration of“The existing evidence does not provide support for the administration ofThe existing evidence does not provide support for the administration of The existing evidence does not provide support for the administration of 
heliumhelium--oxygen mixtures to emergency department patients with moderateoxygen mixtures to emergency department patients with moderate--toto--
severe acute severe acute asthmaasthma.” .” 

KetamineKetamine: (bronchodilator) Pre: (bronchodilator) Pre--Post?  Both?Post?  Both?
Allen JY Allen JY ––Ann Emerg MedAnn Emerg Med-- JulyJuly--20052005
“ketamine drip“ketamine drip provided no incremental benefit to standard therapy”provided no incremental benefit to standard therapy”ketamine dripketamine drip provided no incremental benefit to standard therapyprovided no incremental benefit to standard therapy

Leukotriene receptor antagonistsLeukotriene receptor antagonists: (block effects of : (block effects of 
bronchoconstricting mediators) ?role in acute Txbronchoconstricting mediators) ?role in acute Txbronchoconstricting mediators) ?role in acute Tx bronchoconstricting mediators) ?role in acute Tx 
…further work needed…further work needed

--Silverman, Ann Emerg Med 1999Silverman, Ann Emerg Med 1999Silverman, Ann Emerg Med 1999Silverman, Ann Emerg Med 1999
--Camargo, Acad Emerg Med 2001Camargo, Acad Emerg Med 2001



I ti tiI ti tiInvestigationsInvestigations

CXR: CXR: 
–– is there a complication like a pneumo or a is there a complication like a pneumo or a 

precipitant like pneumoniaprecipitant like pneumonia
–– when therapy is not working?when therapy is not working?
ABGs.. What does a “normal” pCO2 ABGs.. What does a “normal” pCO2 pp
mean?mean?
Electrolyes Why??Electrolyes Why??Electrolyes…. Why??Electrolyes…. Why??
Others?Others?



"Only Absolute "Only Absolute 
Indication:Indication:

Respiratory Arrest"Respiratory Arrest"





PREPRE I t b ti II t b ti IPREPRE--Intubation IssuesIntubation Issues

When?...don’t rely solely on BGWhen?...don’t rely solely on BG
Prepare well, use “best” personnelPrepare well, use “best” personnel
RSI: Induction agent?RSI: Induction agent?RSI: Induction agent?RSI: Induction agent?



G tti lG tti lGetting sleepy……Getting sleepy……

Consider: Consider: MethylxanthinesMethylxanthines, inhalational anesthetic and/or IV , inhalational anesthetic and/or IV 
beta agonists beta agonists 
MethylxanthinesMethylxanthines**:  Not usually recommended as :  Not usually recommended as 
bronchodilator in the first 4 hours of treatmentbronchodilator in the first 4 hours of treatment
AminophyllineAminophylline: : Load: 3 Load: 3 -- 6 mg/kg IV over 30 6 mg/kg IV over 30 p yp y g gg g
minutesminutes (1/2 if already taking (1/2 if already taking aminophyllineaminophylline or or theophyllinetheophylline))

Infusion: 0.2 Infusion: 0.2 –– 1 mg/kg/hour (follow levels). 1 mg/kg/hour (follow levels). 

Rapid Sequence IntubationRapid Sequence Intubation (if required)(if required): : 
ensure adequate hydration ensure adequate hydration periperi--intubation.intubation.
Induction: IVInduction: IV KetamineKetamine 1 5 mg/kg1 5 mg/kgInduction: IV Induction: IV KetamineKetamine 1.5 mg/kg1.5 mg/kg
ParalysisParalysis: IV : IV SuccinylcholineSuccinylcholine 1.5 mg/kg1.5 mg/kg
Maintenance of paralysisMaintenance of paralysis: IV : IV rocuroniumrocuronium 0.6 mg/kg0.6 mg/kg
OR OR IV IV ciscis--atracuriumatracurium 0.6 mg/kg (0.3 mg/kg bolus 0.6 mg/kg (0.3 mg/kg bolus 

then infusion 2 then infusion 2 -- 10 mg/h titrated to train of four testing)10 mg/h titrated to train of four testing)



POSTPOST--Intubation issuesIntubation issues
Keep PIP <40 (>60…barotrauma)Keep PIP <40 (>60…barotrauma)
W t h f t ki f b thW t h f t ki f b th llWatch for stacking of breathsWatch for stacking of breaths--prolong prolong 
expiratory phaseexpiratory phase
Decrease tidal volume (7Decrease tidal volume (7 8cc’s/kg) and RR8cc’s/kg) and RRDecrease tidal volume (7Decrease tidal volume (7--8cc s/kg) and RR 8cc s/kg) and RR 
“permissive hypercapnia”“permissive hypercapnia”
Now use ketamine (bronchorrhea is yourNow use ketamine (bronchorrhea is yourNow use ketamine (bronchorrhea is your Now use ketamine (bronchorrhea is your 
friend)friend)
Manually help with exhalation?Manually help with exhalation?y py p
Continue BContinue B--agonistagonist
inhalation anesthetic agents (direct inhalation anesthetic agents (direct g (g (
bronchodilators, decrease airway bronchodilators, decrease airway 
responsiveness, decrease histamineresponsiveness, decrease histamine--induced induced 
bronchospasmbronchospasm))bronchospasmbronchospasm) ) 



J ki ti dJ ki ti dJackie continuedJackie continued

SmokerSmoker
on on BCPBCP
Ventolin hourly and now “not working”Ventolin hourly and now “not working”Ventolin hourly and now not workingVentolin hourly and now not working
2nd puffer, “never uses” 2nd puffer, “never uses” 
URI x 1 wk.URI x 1 wk.
Past admits steroids IV noPast admits steroids IV noPast admits, steroids IV, no Past admits, steroids IV, no 
intubationsintubations



F thF thFurther courseFurther course

15 min. after mask 15 min. after mask 
#1#1#1#1
chest still wheezychest still wheezy
HR 120HR 120
125/70 Pulsus 12125/70 Pulsus 12125/70, Pulsus 12125/70, Pulsus 12
Sat 94% on 6L O2Sat 94% on 6L O2
PFR 120PFR 120PFR 120PFR 120



F thF thFurther courseFurther course

After mask #2 (~1 After mask #2 (~1 
h )h )hr.)hr.)
mildly wheezy, mildly wheezy, 
PFR 170,Sat 96% PFR 170,Sat 96% 
(6L)(6L)( )( )

RX?RX?

Investigate?Investigate?



Ti t h ?Ti t h ?Time to go home?Time to go home?

After 3rd mask After 3rd mask 
(2h )(2h )(2hr)(2hr)
Chest occ ‘squeak’Chest occ ‘squeak’
PFR 350, PFR 350, 
Sat 96% (off O2xSat 96% (off O2xSat 96% (off O2x Sat 96% (off O2x 
20’)20’)
“I want to go“I want to goI want to go I want to go 
home”home”
C h ??C h ??Can she??Can she??



Wh t b t t iWh t b t t iWhat about triggersWhat about triggers

This is a great educational This is a great educational 
opportunity!opportunity!
“Who smokes at home?”“Who smokes at home?”Who smokes at home?Who smokes at home?



Di h id tiDi h id tiDischarge considerationsDischarge considerations

SpirometrySpirometry
P t t tP t t tPretreatmentPretreatment
–– FEV1<25%, < 1L admission likelyFEV1<25%, < 1L admission likely

PostPost--treatmenttreatment
<40% admission recommended<40% admission recommended
4040--60% discharge possible60% discharge possible
>60% discharge likely>60% discharge likely>60% discharge likely>60% discharge likely
CONSIDER RISK OF RELAPSE!CONSIDER RISK OF RELAPSE!



Risk of relapseRisk of relapse

Previous near death episodesPrevious near death episodes
Previous ER visitsPrevious ER visits
Frequent hospitalizationsFrequent hospitalizationsFrequent hospitalizationsFrequent hospitalizations
Systemic steroid use or dependanceSystemic steroid use or dependancey py p
Sudden attacksSudden attacks
A h l i ll i t i t h ?A h l i ll i t i t h ?Anaphylaxis allergic triggers at home?Anaphylaxis allergic triggers at home?
Prolonged duration of attackProlonged duration of attackgg
Poor compliance or understandingPoor compliance or understanding
R t i t i t lR t i t i t lReturning to same environmental Returning to same environmental 
triggers?triggers?



Di h i t tiDi h i t tiDischarge instructionsDischarge instructions

B2B2
SteroidSteroid
Return prn ifReturn prn ifReturn prn if….Return prn if….
Review drug delivery and devicesReview drug delivery and devices
Explain roles of relievers vs. Explain roles of relievers vs. 
preventerspreventerspreventerspreventers
Trigger adviseTrigger advise
Follow upFollow up



Education ChecklistEducation ChecklistEducation ChecklistEducation Checklist
“Working Document”“Working Document”

InterdisciplinaryInterdisciplinary

Documentation toolDocumentation tool

“Cheat Sheet”“Cheat Sheet”

Consistent messagingConsistent messaging

Education can be delivered at Education can be delivered at 
each patient contacteach patient contact

Reminder to address potential Reminder to address potential 
patient barrierspatient barriers



“Quick Facts About“Quick Facts AboutQuick Facts About Quick Facts About 
Asthma”Asthma”

Essential Essential 
ComponentsComponentsComponentsComponents
Basics about asthmaBasics about asthma
S tS tSymptomsSymptoms
TriggersTriggers
MedicationsMedications
ControlControlControlControl
Life threateningLife threatening



Asthma in ER KeyAsthma in ER KeyAsthma in ER  Key Asthma in ER  Key 
conceptsconcepts

Exacerbations Exacerbations -- potentially life threateningpotentially life threatening
Treatment takes precedent over assessmentTreatment takes precedent over assessment
Monitor closely, reassess frequentlyMonitor closely, reassess frequentlyy, q yy, q y
B2 titrated to effectB2 titrated to effect
Corticosteroids are integral part of therapyCorticosteroids are integral part of therapyCorticosteroids are integral part of therapyCorticosteroids are integral part of therapy
All patients need reassessment prior to dis.All patients need reassessment prior to dis.
Treatment plan   FollowTreatment plan   Follow--upup



ED Adult Asthma Care ED Adult Asthma Care 
Pathway: ComponentsPathway: Components

1.1. Physician OrdersPhysician Orders
–– 2 pages2 pages
–– Sequential, evidence based Sequential, evidence based 

managementmanagement
–– Medication Guidelines on backMedication Guidelines on back

These complement hospitals’ 
standard forms for:

• Triage

2.2. Patient Discharge Patient Discharge 
InstructionsInstructions

2 i2 i

Triage

• Nursing documentation
• vitals

di ti–– 2 copies2 copies
–– Original stays on chartOriginal stays on chart

education checklist on backeducation checklist on back
Copy goes home with patientCopy goes home with patient

• medication
• progress notes

–– Copy goes home with patientCopy goes home with patient
Quick facts about asthma on Quick facts about asthma on 
backback

–– D/C medication instructionD/C medication instruction
–– Patient followPatient follow--up instructionup instruction
–– When to return to EDWhen to return to ED



www.AsthmaActionPlan.comwww.AsthmaActionPlan.com



The diagnosis here is clearly 
acute IPCRG Toronto
deficiency.
You must go to Toronto in 
June 2010, or you will suffer 
H ibl di lHorrible medical consequences


