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❖ Respiratory assessment

❖ Asthma

❖ COPD

❖ CCF/ APO

❖ Non-invasive ventilation



Respiratory Assessment

M ild M oderate Severe Critical

Normal mental state Normal mental state Agitation/ distressed Confused/ drowsy

Speaking full sentences Some limitation in speech
Marked limitation in 

to speak
Unable to talk

Subtle increased WOB Some increased WOB
Marked use of accessory 

muscles
Exhaustion

Some use of accessory 

muscles
Use of accessory muscles Tachycardia Marked tachycardia

Tachycardia Likely hypoxia Beware silent chest





Asthma



HTTP://WWW.NATIONALASTHMA.ORG.AU/UPLOADS/HANDBOOK/370-AMH2006_WEB_5.PDF

http://www.nationalasthma.org.au/uploads/handbook/370-amh2006_web_5.pdf


Management

❖ Based on severity

❖ Preference delivery of salbutamol and ipratropium 

bromide via MDI and spacer

❖ Early steroids in all cases unless contraindicated

❖ Oral steroids just as effective as IV



Management

M ild M oderate Severe Critical

Salbutamol MDI Salbutamol MDI Salbutamol MDI
Continuous salbutamol 

nebuliser

Prednisolone Prednisolone Prednisolone
Nebulised ipratropium 

bromide

Consider ipratropium 

bromide
Ipratropium bromide Ipratropium bromide IV steroids

Aim SpO2 > 92% Consider magnesium

Consider aminophylline

Aim SpO2 > 92%



MDI or Nebuliser?

❖ Cates CJ, Welsh EJ, Rowe BH. Holding chambers (spacers) versus nebulisers 

for beta-agonist treatment of acute asthma. Cochrane Database of Systematic 

Reviews 2013, Issue 9

❖ Meta-analysis - 39 trials

❖ 1897 children, 729 adults

❖ MDI with spacer just as good (perhaps better) as nebuliser

❖ Both adults and children

❖ Fewer episodes of salbutamol toxicity

❖ Good opportunity for education



Steroids for All

❖ Rowe BH et al. Early emergency department treatment of acute 

asthma with systemic corticosteroids. Cochrane Database Syst 

Rev. 2001;(1):CD002178.

❖ 12 studies, n = 863

❖ Steroids in 1st hour

❖ NNT of 8 for prevention of hospital admission

❖ NNT of 10 for preventing asthma relapse

❖ NNT of 11 for preventing bounce-back admissions



Magnesium

❖ Rowe BH et al. Magnesium sulfate for treating exacerbations of acute 

asthma in the emergency department. Cochrane Database Syst Rev. 

2000;(2):CD001490.

❖ Benefit in critical and severe asthma

❖ Minimal benefit in moderate asthma

❖ Further trials and meta-analyses indicate more beneficial in children

❖ Fairly safe when given appropriately

❖ Adults: 1.2-2 g over 20 minutes

❖ Children: 50 mg/ kg over 20 minutes; 30 mg/ kg/ hour infusion



Summary

❖ Aminophylline is useful but has dangerous side effects and should be used with caution

❖ Intravenous salbutamol only really beneficial when the inhaled route is unavailable or as 

a last-ditched attempt

❖ Mainstay of treatment for critical asthma:

❖ Continuous nebulised salbutamol

❖ Ipratropium bromide nebulised regularly for the first hour

❖ IV steroid

❖ IV magnesium

❖ Consider: aminophylline, IV salbutamol

❖ (Some encouraging evidence surrounding low -dose ketamine)

❖ NIV: with intubation as a last resort



COPD



COPD

❖ Chronic bronchitis

❖ Clinical diagnosis

❖ Productive cough on most days for 3 months per year, for at least 2 

years

❖ Emphysema

❖ Pathological diagnosis

❖ Permanent dilatation of the airspaces beyond the terminal 

bronchioles

❖ Destruction of alveolar walls with no obvious fibrosis



Acute Exacerbations of COPD

❖ Increase rate of disease progression

❖ Likely causes:

❖ Bacterial infections ~40%

❖ H. influenzae, S. pneumoniae, M. catarrhalis

❖ Viral infections ~ 20%

❖ influenza, parainfluenza, rhinovirus, coronavirus

❖ Non-infective and idiopathic



Investigations

❖ Blood tests

❖ FBE, UEC, VBG (ABG not always necessary)

❖ CXR

❖ Usually normal, look for underlying CCF, 

pneumothorax, pneumonia

❖ ECG

❖ Evidence of right heart strain



Management

❖ Oxygen

❖ Aim PaO2 > 55 mmHg or SpO2

88-92%

❖ Decreases airway resistance

❖ Decreases pulmonary vascular 

spasm

❖ Increases vital organ function

❖ Reduction in work of breathing

❖ Hypoxia kills faster than 

hypercapnia



CO2 Retainers

❖ Traditional teaching - excessive O2 administration leads to loss of 

hypoxic drive

❖ Not the main cause

❖ 3 major processes:

❖ V/ Q mismatch

❖ Haldane effect

❖ Loss of hypoxic drive (minimal)

❖ Abdo WF, Heunks LM. Oxygen-induced hypercapnia in COPD: myths and 

facts. Crit Care. 2012 Oct 29;16(5):323.



Management

❖ Salbutamol and ipratropium bromide

❖ Combination therapy > either agent alone

❖ Steroids

❖ Improves airflow, shortens hospital stay

❖ Antibiotics - when infective exacerbation

❖ Clinical signs of airway infection 

❖ Increased volume, change in colour of sputum +/ - fever, leukocytosis

❖ Exacerbation requiring hospitalisation

❖ Benzylpenicillin and doxycycline

❖ Most S. pneumoniaeand H. influenzaeare not resistant to penicillin in Australia

❖ Non-invasive ventilation



Non-Invasive Ventilation

❖ Budweiser S, Jörres RA, Pfeifer M. Treatment of respiratory failure in COPD. Int J Chron Obstruct 

Pulmon Dis. 2008;3(4):605-18



Acute Pulmonary Oedema



Acute Heart Failure

❖ Elevated SBP (>140 mmHg)

❖ Usually abrupt onset

❖ Normal SBP (100-140 mmHg)

❖ Usually milder APO

❖ Low SBP (<100 mmHg)

❖ Cardiogenic shock or end-stage 

cardiac failure

❖ Most fatal type

❖ Signs of ACS (e.g. chest pain)

❖ Isolated RV failure usually w ithout 

APO



Principles of Management

❖ Decrease LV diastolic pressure

❖ Decrease preload

❖ Decrease systemic vascular resistance

❖ Promote coronary blood flow

❖ Correct respiratory failure

❖ In hospital mortality ~ 12%

❖ One year mortality ~ 40%

❖ Mebazza A, Gheoghiade M, Pina I et al. Practical recommendations for pre- hospital 

and early in-hospital management of patients presenting with acute heart failure. Crit 

Care Med 2008;36:S129-39.



Principles of Management

❖ Beneficial therapies:

❖ Position

❖ Oxygen

❖ Nitrates

❖ NIV

❖ Invasive ventilation

❖ Controversial therapy:

❖ Diuretics

❖ No longer recommended:

❖ Morphine

❖ Emerging therapies:

❖ ACE Inhibitors

❖ Beta-blockers



Nitrates

❖ GTN is the mainstay of treatment - sublingual, topical, IV

❖ Titrate to effect

❖ Usually well tolerated with hypertensive APO

❖ May need high doses

❖ Marked reduction in preload

❖ Improves myocardial oxygenation

❖ Also decreases afterload

❖ (Sodium nitroprusside)



Diuretics

❖ Controversial in LVF

❖ Fluid distribution problem rather than fluid “ overload”

❖ Renal perfusion markedly decreased in APO

❖ Diuretics may not reach the kidneys until renal perfusion 

corrected (by fluid redistribution and decrease in SBP)

❖ IV dose:

❖ Pts normal morning dose

❖ 40 mg IV if not on frusemide already



Morphine

❖ Don’t give morphine!

❖ 10% increase in mortality

❖ Increase in need for invasive ventilation

❖ Increase in hospital LOS (1.5 days)

❖ Peacock WF, Hollander JE, Diercks DB, et al. Morphine and 

outcomes in acute decompensated heart failure: an ADHERE 

analysis. Emerg Med J 2008;25:205-209.



Non-Invasive Ventilation





Principles of NIV

❖ Spontaneously breathing patient

❖ Positive pressure ventilation

❖ Reduction in need for intubation 

and associated complications

❖ Two main types:

❖ Continuous positive airway 

pressure (CPAP)

❖ Bilevel positive airway 

pressure (BiPAP)

Budweiser S, Jörres RA, Pfeifer M. Treatment of respiratory failure in COPD. 

Int J Chron Obstruct Pulmon Dis. 2008;3(4):605-18



Effects of NIV

❖ IPAP

❖ Reduces WOB

❖ Increases end inspiratory volume

❖ EPAP

❖ Provides PEEP to keep terminal bronchioles and 

alveoli open during expiration

❖ Reduces WOB



Complications of NIV

❖ Facial skin necrosis

❖ Conjunctivitis

❖ Gastric dilatation and aspiration

❖ Pneumothorax



Questions?


