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Education in ER

m HOw we assess severity

m How we treat

m How we discharge

m How we instruct on discharge

EduCa“O“




Asthma in the ER

m Fleuelling Coroner’s Inquiry Case,
November 2000



Tragedy
Joshua Fleuelling

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

Coroner’s Inquest
m 46 recommendations

m Focused on 3 areas:

— Asthma Treatment and Management

— Emergency Services and Response
— Emergency Room Overcrowding and the Health

System




Coroner’s Recommendations

+ Physicians should advise all asthma patients
that untreated, or improperly managed
asthma can be life threatening.

m Physicians should be trained to recognize
the increased risk of death in asthma
patients who have presented to hospital
Emergency Departments for breathing
problems, or have been hospitalized due to
a poorly controlled disease. Long-term
asthma management requires patient
education, knowledge of environmental
control and irritants, and the proper usage
of medications.



What we did

m Ministry of Health with the OHA and the
OLA partnered to create a standardized ER
Action Chart on Asthma (with FPAGC and
CAEP)

m Trialed at 6 hospitals, reviewed by Queens
people with other talks at ASED

m Step by step from triage through severity,
investigations, treatment suggestions, and
discharge criteria

m Follow up instructions built in




Asthma In the ER
(Objectives)

m 1) Assess asthma severity
m 2) Treatment

m 3) Discharge criteria

m 4) Discharge instructions



The Problem

m Chronic inflammatory lower airway disease
characterized by airflow obstruction that is
reversible with medication.

CAN'T ERWALE
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Normal Asthma




First question

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



“All that Wheezes Is not
always Asthma”

= Pneumonia

m B aspiration
m GER

m Rhinosinusitis
m Anaphylaxis
m CHF

... DL MOSt neszing IS astma



Asthma In the ER Case

H#1

m Case One ‘Jackie’

m 15 year old female

m Short of breath

m Asthmatic

m Can only speak 2-3
words at a time

m What else do you
want to know?




History

m Typical episode

m sudden onset

m course/duration of this attack
m treatment before arrival

m medications and last dose

m allergies/ inflammation




History continued

m Previous ER visits

m Previous hospitalizations
m previous intubations/ ICU
m previous steroids

m usual triggers

m Seasonal variation



Clinical situation

m Mental state

m vital signs

m Wheezing

m accessory muscle use/indrawing

m Objective measures:
PFR, FEV1, O2 Saturation




How severe Is the asthma?

m any asthmatic patient, even with
very mild disease or lack of symptoms
for many years, can present with a
sudden, severe, life-threatening
exacerbation



Jackie continued

m Smoker

= on BCP

m Ventolin hourly and now “not working”
m 2nd puffer, "never uses”

m URI x 1 wk.

m Past admits, steroids IV, no
intubations




Jackie continued

m [ 37, BP 140/70, Pulse 110 NSR

m Pulsus paradoxicus 22

m 02s5at92% Can't do PFR

m Alert oriented, no hives

m diffusely wheezy, air entry equal bilaterally
m Trachea midline, No crepitations

m Mild accessory muscle use, exam other N




Jackie continued

m [ 37, BP 140/70, Pulse 110 NSR
m Pulsus paradoxicus 22
m 02s5at92% Cant do PFR

= Alert oriented, NO hives

m diffusely wheezy, air entry equal bilaterally
m Trachea midline, No crepitations

m Mild accessory muscle use, exam other N




Hives: consider this as ?

m If Anaphylaxis, how do you give
Adrenaline?



IM vs S/C administration of Epi
INn children

‘ Simons E et al, JACI 1998:101(1)
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And..

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



ED Asthma Care Project:

Key Aspects

1. Accurate assessment of severity
—  CTAS triage, Hx, frequent vitals & Sa02,
spirometry or PEFR

2. Appropriate treatment
—  Timely B,-agonist, systemic steroid in all b
mildest cases

3. Appropriate discharge prescriptions
E B,-agonist, inhaled and/or oral steroid

4. Appropriate education prior to discharge
—  Teaching checklist

Comprehensive discharge instructions
6. Follow-up care arranged and discussed

Pocket Referenoe Cand

Emergency
Department
Management of

Asthma (Adult)

Oetober2004

Frepamed by the Ontario H espital Asocistjionwith fundingfrem the
Ciptario M inistry of He=lth & Leng Term Care's Asth ma Plap of Action

Cschaimar:

This Clinical Pathway & rat inle pded io set the slapdard of care applicable inary particular
dinical sibuation. s merely prapamed 25 3 guidedbo st physica s, nurses, respiabory
therapists apd other healthcan prowiders,in deciding on the sppropriste cam eoujned fora
particular patient. Atal times, physiciams, nurses, res piraton therspists and other heathcas
prev iders must sserciss their independent dinical pdgmennt, based on thair kn ow lkdge,
training and experiencs, iSking ima accountt e specific fecksand cincumstances of sach
patient, when deciding on theappmpriate courss of investigat ion and'or treatmarntio
recommend in a particdar cinical situation. This cinical pattway neither con stitubes a liabiliy
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darRge, injury or e pe s aris g from any such errors or omis ors inthecontents ofthis
wark. Ay rerdk ren ca through out the document 1o spedfic pharmaceutical products ==
axamples doas ot imply endorsement of any ofthese products.



Near death

m Exhauasted, confused

m Diaphoretic, cyanotic

m Silent chest, Decreased resp effort
m Falling heart rate

m Sat < 90%
m PFR/FEV1 not obtainable




Severe

m Laboured respirations

m Agitated Diaphoretic

m Difficulty speaking

m Tachycardia

m No relief with prehospital B2's

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




Moderate

m Dyspnea at rest, cough

m congested, chest tightness
m nocturnal symptoms

m partial relief with B2's

m PFR/FEV1 40-60%




Mild

m Exertional dyspnea and cough
m +/- nocturnal symptoms

m increased use of B2

m better response to B2’s

m FEV1 > 60%




Physician Orders

Emergency Department
Asthma Care Pathway

Adult: 16 Years and over

. TWO pag eS PHYSICIAN'S ORDERS

IE PATHWAY

OEers.

m Sequential, evidence based
management

m Medication Guidelines on
back

m Congruent with CTS/CAEP
Guidelines on the
Management of Asthma

Sniygloal = Shasl




Medication Guideline

EMERGENCY DEFARTMENT TREATMENT

m=——Medication dosing

first line therapy - titrate to

SCHARGE TREATMENT PLAN

* Py-agonist ey e
 Anticholinergic

e Corticosteroid

Peak Expiratory Flow [PEF)

 Magnesium sulfate o o [EETRES

 Epinephrine

 Intubation agents
* Methylxanthine
m Discharge treatment plan

m  PEF Nomogram




Treatment

m 02
m Inhaled B2
m Inhaled anticholinergic

m Systemic steroids

m Others IV B2, Adrenaline,
Methylxanthines,
Magnesium, Heliox

m Intubation/NIPPV




Initial management- O,

m \Weak bronchodilator?
High-flow non-rebreather system

FIO2

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

m Provide if O2 saturation < 92%




O.
Food for thought

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

- Chest 2003; 124:1312-1317 Rodrigo GJ, et al.
- randomized controlled study (effect of administration of two
oxygen concentrations (28% vs 100%) on gas exchange in AA)
showed that:
-patients on 28% oxygen had a fall in PaCO,rise in PEFR
PIEFI):aRtIentS on 100% oxygen had an increase in PaCO, , fall in
Hypothesis:

- regional release of hypoxic pulmonary
vasoconstriction and subsequent worsening of V/Q
mismatch
Recommendations

treatment guidelines should be based on achieving target PaO,
and SpO, rather than on administering predetermined
concentrations or flow rates of inspired oxygen




B-agonist

M@ ORILY

m Rapid onset
m Airway smooth muscle relaxation

DI LS ..«

m Enhances water output from mucous
glands

s Improvement of mucociliary clearance
m 7anti-inflammatory effects




Initial management- Inhaled
B-agonist




Initial management- Inhaled
B-agonist: Controversies

m SVN vs. MDI-S

m Facemask vs. mouthpiece

m Continuous vs. intermittent

m {Racemic albuterol vs. levalbuterol}



Question.
Nebulized treatment iIs overall
better then MDI-S because...

m More effective delivery

m Costs less

m Decreases ED LOS

m Decreases hospitalizations
m None of the above




Remember:

1)Cost benefit analysis

2) Downside risk?

m Infection risk of nebulized medications
or of NIPPV

m Lessons of SARS




Something to consider...

m Heliox-Driven Ventolin
Kim K.-Peds Nov. 05
n=30 m/s asthma, rct 70/30—50/50

-The mean change in PI score from
baseline to 240 minutes or ED discharge
was 6.67 for the heliox group compared
with 3.33 for the oxygen group. Eleven
(73%) patients in the heliox group were
discharged from the hospital in <12 hours
compared with 5 (33%) patients in the
conventional group.



Initial management- Inhaled
B-agonis

L
SR

m Standard of care

m Use of either SVN or MDI-S reasonable
with MP if possible

m Intermittent treatment probably better
m Niche for levalbuterol is being defined




B2 Agonist

Salbutamol (100mcg/puff):

- 4 - 8 puffs via spacer device, STAT &
g15-20 minutes X 3 prn or
- 4 - 20 puffs via spacer device, 1 puff g30-

60 sec prn (ror FEVI or PEFR less than 40% predicted,
within patients tolerability.) or

- Nebulized Salbutamol (5 mg/ml):
ml in 3ml 0.9% sodium chloride X _

- Or- Continuous nebulized




Initial management-
lpratropium

m Anticholinergic

m Blocks acetylcholine mediated B-constriction
m Safe (clinically insignificant Sfx)

m Peak effect 60-90 minutes

m ? Effect with MDI administration

m Frequency of administration post first hour:?



Initial management-
lpratroprium

m Schuh, J Ped 1995/0Qureshi, NEJM
1998/ Plotnick, Ducharme, Br
Med J 1998

-“multiple early doses superior *

-"more marked benefit for sicker children”

-“no serious side effects”




Anticholinergic

m For moderate to severe asthma

s lIpratropium bromide MDI1 + spacer (20 mcg/puff) -

usually 4 — 8 puffs inhaled gl15 — 20 minutes for 3
doses:

OR

m Nebulized ipratropium (250 mcg/mL) —

m  usually 250 — 500 mcg (1 —2 mL) in 3 mL 0.9%
sodium chloride g 15 — 20 minutes for 3 doses with
continuous nebulization if necessary:

OR

m Continuous nebulized ipratropium:



Initial management-
Corticosteroids

m Decrease a/w inflammation

m Inhibit down-regulation of B-2
receptors

m Decrease a/w hyperresponsiveness
m Potentiate B-agonist effects
m Other positive effects??




Corticosteroids in the ED

-Rodrigo et al. Chest 1999; 116:285-295

-Rowe et al.BH, The Cochrane Library, Issue
4. Oxford, UK: Update Software, 2002

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

- "IV and oral equivalent effects”

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

dosing”



Initial management-Which
Corticosteroid?

m Qureshi, J Ped 2001
-R-DB, 533 children, all-comers

-prednisone (2 mg/kg then 1 mg/kg x 4d)
VS.

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

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




Initial management-
Corticosteroids

m Devidayal, Acta Paediatr 1999

-Budenoside 800 mcg x 3 vs.
prednisone

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

-"decreased LOS"



Initial management-
Corticosteroids: Kkids

m In moderate to severe exacerbation

m Mild exacerbation but already on B-
agonist and inhaled steroids at home

m Prednisone 1-2 mg/kg ASAP

m Alternatives: DXM (p.o., neb.(?), i.m.)
MP (i.v.)
Budenoside neb.(?)




Steroids: adults

m Prednisone 50 mg po
m +/- inhaled steroids

Consider inhaled Fluticasone 500 ug
or equivalent g10 min x 1 hr

Or

IV steroids:

Methylprednisolone (usually 125 mg) or
Hydrocortisone (usually 500 mg)




Magnesium Sulfate

m ?counteracts calcium ions to prevent
bronchial smooth muscle contraction

m Vascular stabilizing effect

m inhibits the release of histamine from
mast cells




Magnesium Sulfate

m Rowe, Ann Emerg Med 2000

-meta-analysis: 7 RCT (668
patients)

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




Magnesium Sulfate

m No role in mild to moderate disease
m ? Beneficial in severe disease
s Optimum dose ?

m Few side effects
(flushing/hypotension)



New 1deas??

m Blitz M - Chest - 01-JUL-2005; 128(1): 337-

44
Aerosolized magnesium sulfate for
acute . a systematic

The use of nebulized MgS0O(4), particularly
in addition to a beta(2)-agonist, in the
treatment of an acute exacerbation
appears to produce benefits with respect to
improved pulmonary function and may
reduce the number of hospital admissions.



What if she was tiring and
worse?

m Magnesium sulphate* - usually 2 grams (4 mL)
/in 100 mL 1V fluid over 20 minutes once:

m Epinephrine*: (IM, 1V or SC. IM preferred over
SC). Comes as 1 mg/mL (1:1000) solution in 1 mL
ampoules.

Epinephrine 0.1 mg IV over 5 — 10 minutes

(1:100,000 dilution) once now. OR
Epinephrine mcg/min (1 — 4 mcg/min) IV
infusion. OR
Epinephrine 0.3 mg (0.3 mL, 1:1000) (IM or

SC) once now.




Getting sleepy......

m Consider: Methylxanthines, inhalational anesthetic and/or IV
beta agonists

n  Methylxanthines*: Not usually recommended as
bronchodilator in the first 4 hours of treatment

m Aminophylline:  Load. 3 - 6 mg/kg IV over 30
minutes (1/2 if already taking aminophylline or theophylline)

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




“The Kitchen Sink” and the Future?

m Heliox: ( turbulent flow and a/w resistance) "“limited

role in asthma™) —kudukis, 3 Ped 1997

=—Use of helium-oxygen mixtures in the treatment of acute asthma: a
systematic review.

m  Rodrigo G] - Chest - 01-MAR-2003; 123(3): 891-6
“The existing evidence does not provide support for the administration of
helium-oxygen mixtures to emergency department patients with moderate-to-
severe acute asthma.”

m Ketamine: (bronchodilator) Pre-Post? Both?

m  Allen JY —Ann Emerg Med- July-2005
“ketamine drip provided no incremental benefit to standard therapy”

m | eukotriene receptor antagonists: (block effects of
bronchoconstricting mediators) ?role in acute Tx
...further work needed

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



Investigations

m CXR:

— is there a complication like a pneumo or a
precipitant like pneumonia

— when therapy is not working?

m ABGs.. What does a "normal” pCO2
mean?

m Electrolyes.... Why??
m Others?
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PRE-Intubation Issues

m When?...don't rely solely on BG
m Prepare well, use “"best” personnel
m RSI: Induction agent?



Getting sleepy......

Rapid Sequence Intubation (if required):
ensure adequate hydration peri-intubation.

Induction: 1V Ketamine 1.5 mg/kg

Paralysis: IV Succinylcholine 1.5 mg/kg
Maintenance of paralysis.: IV rocuronium 0.6 mg/kg

OR 1V cis-atracurium 0.6 mg/kg (0.3 mg/kg bolus
then infusion 2 - 10 mg/h titrated to train of four testing)




POST-Intubation issues

m Keep PIP <40 (>60...barotrauma)

s Watch for stacking of breaths-prolong
expiratory phase

s Decrease tidal volume (7-8cc’s/kg) and RR
“permissive hypercapnia”

m Now use ketamine (bronchorrhea is your
friend)

s Manually help with exhalation?
m Continue B-agonist

= inhalation anesthetic agents (direct
bronchodilators, decrease airway
responsiveness, decrease histamine-induced

b h
ronchospasm) \1 ppResearch Lacking




Jackie continued

m Smoker

= on BCP

m Ventolin hourly and now “not working”
m 2nd puffer, "never uses”

m URI x 1 wk.

m Past admits, steroids IV, no
intubations




Further course

m 15 min. after mask
#1

m chest still wheezy
HR 120
125/70, Pulsus 12
Sat 94% on 6L O2
PFR 120




Further course

m After mask #2 (~1
hr.)

= mildly wheezy,

= PFR 170,Sat 96%
(6L)
RX?

Investigate?




Time to go home?

m After 3rd mask
(2hr)

m Chest occ ‘'squeak’

s PFR 350,

m Sat 96% (off O2x
207

m "I want to go
home”

m Can she??




What about triggers

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



Discharge considerations

m Spirometry

m Pretreatment
— FEV1<25%, < 1L admission likely

m Post-treatment

s <40% admission recommended
m 40-60% discharge possible

m >60% discharge likely

s CONSIDER RISK OF RELAPSE!




Risk of relapse

m Previous near death episodes

m Previous ER visits

m Frequent hospitalizations

m Systemic steroid use or dependance

m Sudden attacks

m Anaphylaxis allergic triggers at home?
m Prolonged duration of attack

m Poor compliance or understanding

m Returning to same environmental
triggers?




Discharge instructions

m B2

m Steroid

m Return prn if....

m Review drug delivery and devices

m Explain roles of relievers vs.
preventers

m Trigger advise
m Follow up




Education Checklist

| Emergency Department

._ﬁH/O rki ng DOCU ment” Asthma Care Pathway

‘hecklist

m |Interdisciplinary

. Assessed device/spacer te
] 3 an

m Documentation tool
m “Cheat Sheet”
m Consistent messaging

m Education can be delivered at
each patient contact

ed parameters fio
return to the Emergency Department {on front]

m Reminder to address potential

s not have a drug plan, refer to Social Work [if available
gram [applications usually available at the local pharm

[ u -
atl e nt b a rrl e rS i = not have a family physician, ED physician notified and
altermatives discussed (if ilabl;

Front of patient discharge instructions reviewed with patient and copy given
to patient.




“Ouick Facts About

l \Stl l I I l a QUICK FACTS ABOUT ASTHMA...
- What is Asthma?
- Asthma affects the airways (bronchi) in your lungs.
n I - Three main things happen in your airways when you have asthma:
o The lining of your airways swell and make more mucous

o The airways become sensitive or twitchy to triggers
o The muscles that wrap around your airways tighten

These changes make your airways narrow and cause the symptoms of asthma.
O I I I O I I e I | S Symptoms of Asthma can include:
o wheezing o chest tightness
o shortness of breath o coughing

You may have one or a combination of any of these symptoms

H BaSiCS abOut aSthma Asthma Triggers:

Examples of asthma triggers include: smoking, respiratory infections/colds, allergies (such as animals,
dust mites, pollens, moulds, cigarette smoke), strong odours, air pollution, exercise, high humidity, stress
and cold air.

. S I I I to I I l S - Not everyone with asthma has the same triggers.
- ltis important to know what triggers your asthma.

- Avoiding things that trigger your asthma can reduce the amount of medication needed to control
your asthma and can reduce your asthma symptoms.

[ ]
. I rl e rS Asthma Medications:
There are three major categories of medications used to treat asthma:

1. Relievers Bronchodilator— (e.g. Airomir®, Apo-Salvent®, Bricanyl®, Novo-salmol®,
salbutamol, or Ventolin®)

| ] [ ]
- relax the muscles that tighten around the airways;
. - used to treat asthma symptoms; provide relief within minutes,
2. Prednisone — (white pil) are taken on an as needed basis when you are well.

- used to treat severe airway inflammation and mucous;

3. Controller Inhaled Steroids — (e.g. Advair®, Alvesco®, beclomethasone, Flovent®, Pulmicort®,
B OI l ro QVAR®, Symbicort®,or Vancer

- used to treat airway inflammation and mucous;
- control asthma symptoms and prevent asthma from flaring;
- need to be taken regularly even when you start to feel well.

] ]
. I If h r n I n Your Asthma Is In Control If:
« You have symptoms (cough, wheeze, chest tightness or shortness of breath)

less than 4 days per week
- Use your reliever less than four times per week (not including prior to exercise);
« Not waking at night or early in the morning with symptoms.

*REMEMBER...Asthma can be L/ REATENING, especially IF NOT TREATE

The Lung Association - Asthma Action Helpline

1-800-668-7682 (toll-free) or visit online: hittp:/www.on.lung.ca




Asthma in ER Key
concepts

m Exacerbations - potentially life threatening

m Treatment takes precedent over assessment
m Monitor closely, reassess frequently

m B2 titrated to effect

m Corticosteroids are integral part o
m All patients need reassessment prior to dis.
m Treatment plan Follow-up




ED Adult Asthma Care
Pathway: Components

1.| Physician Orders
— 2 pages
— Sequential, evidence based These complement hospitals’

management standard forms for:
— Medication Guidelines on back

« Triage
2. Patient Discharge « Nursing documentation
Instructions - vitals
— 2 copies * medication
— Original stays on chart * progress notes

m education checklist on back
— Copy goes home with patient

m Quick facts about asthma on
back

— D/C medication instruction
— Patient follow-up instruction
— When to return to ED



www.AsthmaActionPlan.com
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HIO USE

The diagnosis here is clearly
acute IPCRG Toronto
deficiency.

You must go to Toronto in

June 2010, or you will suffer
Horrible medical consequences




