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Learning Objectives

Review what is Asthma

Define what is Status
Asthmaticus/Acute Severe
Asthma

Describe conventional
asthma treatments

Describe the utilized of
Ventilator Graphics in the
treatment and recognition of
severe Asthma

Review alternative therapies
utilization to manage severe
Asthma
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What is Asthma

Chronic inflammatory disease of the airways-
hyperresponsive airways

Acute and chronic airway inflammation

Airway remodeling I permanent airway changes
Up to 10% of people in the U.S. are affected
Increased by 60% in the past 20 years

~10% of patients with asthma will require
corticosteroid tx, and ED visit or hospitalization
once/yr.



CausesooirAstinma
Exacerbations

F Respiratory infection

F Exposure to allergens

F Air pollutants

F Exposure to tobacco smoke

F Exercise

F Changes in weather/cold-air exposure

F Non-compliance with control
medications



Clinical Presentation of
Asthma

F Inspiratory and expiratory wheezes or
diminished breath sounds(ominous

sign)
F Tachypnea
F Cough
F Chest tightness
F Increased secretions
F Accessory muscle use
F Increased anxiety
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What is different in Acute
SevereAsthma?

Do eism=otnd v elspomidditico rebimant 1 a l
RR > 30

Significant accessory muscle use/retractions
Confusion/fatigue

Absent breath sounds/minimal air movement

PEF 25-50% predicted

Paradoxical breathing pattern

Refractory hypercapnia

Worsening hypoxemia

Can progress to respiratory failure and cardiac arrest
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= Differentiall Diagnosis

F COPD

F CHF
F Pneumonia ’ .
F Pulmonary embolism

F Pneumothorax
F Allergic response
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Acute Severe’Astihma

Bronchospasm

Airway Inflammation

Increased secretions/ mu

plugging Hyperinflation,

V/Q Mismatch

Respiratory Failure

Can gradually worsen or can be an acute severe attack
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Hyperinflatiomom CXR

(Respiratory Care Library, Lehigh Valley Health Network) =N



T —

*Risk Factors for Death
from Asthma

F History of severe exacerbation

2 or more asthma-related hospitalizations in 1 year
More than 3 visits to the ED for asthma

Use of more than 2 rescue inhaler canisters in 1 month
Resident of inner city or low socioeconomic class
lllegal drug use

Medical or psychiatric comorbidities
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Standard Treatments

F Nebulized bronchodilators i- b, agonists,
muscarinic antagonists

F Systemic Corticosteroids

F Hydration i- hyperventilation-related dehydration
F Oxygen therapy

F Heliox

Mechanical ventilation
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Goals with Mechanical
Ventilation

F Volume control modes preferred - PIPs
will be high due to elevated resistance

F Keep plateau pressures < 30 cmH.,0

F Set appropriate high-pressure limit to
deliver adequate tidal volume

F LowRR 6to 10
} I'E Ratio 1:4 or 1:5

F Adequate sedation for vent synchrony i
may need paralytic



End exhalation

Positivepressure
p breath

Source: Tobin M): Principles and Practice of Mechanical Ventilation,
Frd Edition: www.acocessanesthesiology.com

Copyright © The MocGraw-Hill Companies, Inc. All rights reserved.

Leatherman, 2013, Mechanical Ventilation for Severe Asthma QJ




Auto-PEEP Measurements

Average P, , = #+15

AutoPEEP (Static) = +10

AutoPEEP (Dynamic) =+5 £
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- Auto-PEEP Measurements
F Advantages F Disadvantages
etrend values eunder-estimate
eest. of airway excan lead to more
obstruction air-trapping
eeasily performed eventilator
limitations
@incorrect
Interpretation




Potential Complications
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Pneumothorax
Pneumomediastum

Mucus plugging

Cardiac I stress cardiomyopathy

Hypotension T hyperinflation can decrease
venous return

Lactic acidosis
Production of lactate from accessory muscle use
High doses of albuterol

Anoxia |- cerebral anoxia =most common cause
of death in status asthmaticus patients
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Hemodynamic Instability

Increased pulmonary vascular resistance

Decreased venous return

Reduced cardiac output
Hemodynamic Instability
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Pulse IParatoxes

BP varies more than 10 mm/hg between inspiration and exhalation
Reflective of airway obstruction and air trapping
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~ Classification of Life-threatening
Asthma

F Gradual deterioration over an extended
period
eoften associated with an infection
F A mild attack that turns into a severe attack
(asphyxia asthma)
eoften associated with an event or reaction



MILD/MODERATE

Sp0, >92%

RR:
<30 (over 5's)
<40 (under 5's)

No or minimal accessory
muscle use

Feeding well or talking in
full sentences

Wheeze (may only be
audible with stethoscope)

SEVERE
Sp0, <92%
PEFR 33-50% predicted
RR:
>30 (over 5's)
>40 (under 5's)

Too breathless to feed or
talk

HR:
>125 (over 5's)
>140 (under 5's)

Use of accessory muscles

Audible wheeze

LIFE THREATENING
Sp0, <92%

PEFR <33% predicted
Silent chest
Poor respiratory effort

Altered consciousness

Agitation/confusion

Exhaustion

Cyanosis
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Phenotypes of Acute Severe Asthma

Course Days Hoursasphyxic
Incidence 10-33% 45-88%

Airway pathology Mucus plugging None
Inflammatory cell Eosinophil Neutrophil
Response to treatment | Slow Quicker
Hospitalization Long Short

course

Prevention Possible Underdetermined?




R —

Important Considerations of Hospitalization vs. ICU Admission

Duration and severity of symptoms

Drowsy or confused

Severity of airflow

Paradoxicalhoraco-abdominial
movement

Severity of prioexacerbations

Absence of wheezing

Medication utilization at time of Bradycardia
exacerbation
Access to medical care and PEPR<25%
medications
Presenceof psychiatric illness Sp02<90%

Home support and conditions

Pulsusparadoxus
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Initial Assessment
Brief history, physical examination (auscultation, use of accessory muscle, heart rate, respiratory rate), PEF or FEV, oxygen saturation, and other tests as indicated

v v

(* FEV; or PEF > 40% (mild-to-moderate)

tmnent of Lif&-Thﬁeatenln%Asthma

! FEV; or PEF < 40% (severe) Impending or Actual Ruplmory Arrest
'?‘.&’i&‘é‘&?&ﬁ”s"”m’mm . « Oxygen to achieve Sa0; 290% + Intubation and mechanical ventiation with
il nebulizer or va » High-dose inhaled SABA plus ipratropium by 100% oxygen
.'g.ff“!?“‘a':‘c”e'- upto3 m In first hour nebulizer or MDI plus valved holding chamber, « Nebuiized SABA and ipralropium

s syste:: i w|ﬁucnots:w o ton:klza' 'ediate every 20 minutes or continuously for 1 hour + Intravenous corticorsteroids
poss L ba y + Oral systemic corticosteroids + Consider adjunct therapies

L systemic corticosteroid

v

[ Repeat Assessment ™

Admit to Hospital Intensive Care

Symptoms, physical examination, PEF, O; saturation, other tests as needed (see box below)

v
Moderate Exacerbation
FEV; or PEF 40%-69% predicted/personal best
Physical exam: moderate symptoms Physical exam: severe symptoms at rest, accessory muscle use, chest retraction
+ Inhaled SABA every 60 minutes History: high-risk patient
+ Continue treatment every 1-3 hours, provided there is improvement;| | No improvement after initial treatment

Severe Exacerbation
FEV, or PEF < 40% predicted/personal best

make admit decision in < 4 hours + Oxygen
+ Nebulized SABA + ipratropium, hourly or continuous
+ Consider adjunct therapies
v L 4

Good Response Incomplete Response Poor Response

« FEV, or PEF 2 70% + FEV; or PEF 40%-69% + FEV, or PEF < 40%

* Response sustained 60 minutes after last treatment » Mild-to-moderate symptoms + Pco; =242 mm Hg

* No distress * Physical exam: symptoms severe, drowsiness, confusion

* Physical exam: normal

‘_Gndividudiud decision re: hospitalization (see M
\ 4 v \ 4

Discharge Home Admit to Hospital Ward Admit to Hospital Intensive Care

+ Continue treatment with inhaled SABA + Oxygen * Oxygen

+ Continue course of oral systemic corticosteroid + Inhaled SABA + Inhaled SABA hourly or continuously

« Consider initiation of an ICS + Systemic (oral or intravenous) corticosteroi « Intravenous corticosteroid

* Patient education + Consider adjunct therapies » Consider adjunct therapies
« Review medications, including inhaler technique + Monitor vital signs, FEV or PEF, Sa0; * Possible intubation and mechanical ventitation
+ Reviewlinitiate action plan

+ Recommend close medical follow-up I

Impl!ove * \
v

Discharge Home
+ Continue treatment with inhaled SABAs + Patient education (e.g., review medications, including inhaler technique and
« Continue course of oral sys[emic corticosteroid whenever Wle. environmental control measures; reviewlinifiate action
« Continue on ICS. For those not on long-term  pian; recommend close medical follow-up)
control therapy, consider initiation of an ICS ~ * Before discharge, schedule follow-up appointment with primary care provider
andior asthma specialist in 1-4 weeks

|
A
<00




Air Trapping

Inspiration

Time |sec)

‘ i Expiration

Air Trapping
Frala-

- /

Overdistension

2 Fises with [ittle

l

il

Pressure (cm H, O]

-_-

Using Ventilator
Graphics

PIP vs Pp| at
hiommal PR High Row
i P
7P | High Flow LO"“ =

-‘

Lung Compliance Changes
in the P-V Loop

Normal
[ il
Deaeasad

! fl"im'e' {s)




R — » B er P D T —

Continuous Betaagonist Therapy

Continuous nebulization with
SABA, albuterol 10i 25 mg per
hour or 0.57 1 mg per kg per
hour




Side Effects

ol Sty
F Tachycardia

F Hyperkalemia
F Tachyphylaxis

F Tremor (may be difficult to see in
patient who is on a paralytic)



Alternative Treatments

-

Permissive hypercapnia i pH > 7.2
HFNC/NPPV 1 limited number of small trials
Magnesium sulfate

Methylxanthines i theophylline, aminophylline
V-V ECMO i minimize MV adverse effects
Sevoflurane therapy
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Alternative Intenventions

F Permissive hypercarbia
F Heliox

F V-V ECMO

F Magnesium Sulfate



Permissive IHypercarbia

F Allow PaCoO, to rise in order protect the
lung for injury from high PIP/P -

F Maintain pH > 7.25

F Buffer pH with THAM or HCO,

F May cause cardiac ischemia

F Not to be used in head injured patients




Heliox

Lower density than oxygen
Produces a lower Reynolds Number

Clinical studies have demonstrated a reduced of
WOB by 35%

Decreases pulses paradoxes

F Reduction in PaCO,
F ?reliable ventilator monitoring
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Intensity of
Dyspnea
{Borg units)

or

FEV1 (L)

¥ p=0.001
T p=0.007 Time {min})
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Raw

Ppeak
4 cmH20

Pmean
cmH20

458

ExpMinyvol
4 6 Venin
.

fTotal
1 0 b/min
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r Patient (Additions ( Modes

Adult Fe nale
65 inch
IBW =5 kg

Rin. g Cstat

86 26.0

cmH20A4% mlfmH20

Oxygenation  COZ2 elimination  Spont/Activity

——

Oxygen PEEP  MinVol Pinsp RSB %fSpont

70 12 46 38 - @ ---
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