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DefinitionFailure of the respiratory system to 

maintain adequate gas exchange Results in:

✓ Hypoxemia: PaO₂ < 60 mmHg on room air

✓ Hypercapnia: PaCO₂ > 50 mmHg

✓ Occurs despite adequate or increased 

respiratory effort

✓ Requires prompt intervention (oxygen 

therapy, ventilation)



Common Symptoms of Respiratory Failure

❑ Dyspnea (shortness of breath)

❑ Tachypnea (rapid breathing)

❑ Orthopnea (worsening while lying down)

❑ Fatigue or lethargy

❑ Confusion or agitation

❑ Cyanosis (bluish lips or fingertips)
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Physical Signs ABG Findings

Use of accessory muscles Hypoxemia: PaO₂ < 60 mmHg

Intercostal/subcostal retractions Hypercapnia: PaCO₂ > 50 mmHg

Cyanosis Acidosis: pH < 7.35

Restlessness or somnolence Low oxygen saturation (SpO₂ < 90%)

Tachycardia, hypertension Elevated A-a gradient in V/Q mismatch

Physical Signs and ABG Findings
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A 70-year-old man with COPD and hypertension was 
brought to the emergency department for severe dyspnoea. 
His vital signs were as follows: respiratory rate 30 
breaths/min, heart rate 110 beats/min, blood pressure
130/80 mmHg and peripheral oxygen saturation 95% in
room air.
 A chest X-ray showed bilateral consolidation consistent 
with multi-lobar pneumonia. After an hour of monitoring, 
you noticed that the patient was getting more tired and 
breathless. SpO2 fell to 85% in room air.

Case 1:
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✓ The patient had acute hypoxaemic respiratory failure (also 
known as Type I respiratory failure), which is defined as an 
acute reduction of arterial oxygen partial pressure to <60 
mmHg.

✓ This level of arterial oxygen is equivalent to arterial oxygen 
saturation (SaO2) <90%. 

✓ This is a potentially life-threatening condition since the 
oxygen content of blood supplied may be insufficient to 
satisfy end-organ demand, leading to tissue hypoxia (i.e. 
low tissue oxygen content).

 

Key Points:
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Presentation:
65-year-old male with fever, dry cough, and 
progressive dyspnea for 7 days. No prior lung disease
RR 32, SpO₂ 84% on room air
Investigations:
ABG: pH 7.45, PaCO₂ 32 mmHg, PaO₂ 55 mmHg
Chest CT: bilateral ground-glass opacities
CRP elevated, positive RT-PCR for SARS-CoV-2

Case 2:
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Diagnosis:
Type 1 respiratory failure due to viral pneumonia 
(COVID-19)
Teaching Points:
Hypoxemia with low PaO₂ and normal/low 
PaCO₂V/Q mismatch and shunting
Need for oxygen therapy or HFNC, possibly 
escalation to mechanical ventilation
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Presentation:
40-year-old woman with sudden-onset dyspnea and 
pleuritic chest pain. History of recent C-section.
SpO₂ 87%, RR 28
Investigations:
ABG: pH 7.47, PaCO₂ 30 mmHg, PaO₂ 58 mmHgD-
dimer elevated, CT pulmonary angiogram: large 
bilateral PE

Case 3:
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Diagnosis:
Type 1 respiratory failure due to acute PE
Teaching Points:
Low PaO₂ with respiratory alkalosis (from 
hyperventilation)No parenchymal infiltrates; 
mismatch due to impaired perfusion 
Anticoagulation is the cornerstone of treatment
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Presentation:
72-year-old male with known COPD, increased 
sputum and dyspnea, Uses home oxygen, active 
smoker, RR 24, SpO₂ 89% on nasal cannula 2 L/min 
Investigations:
ABG: pH 7.28, PaCO₂ 68 mmHg, PaO₂ 60 mmHg 
Chest X-ray: hyperinflated lungs, no consolidation

Case 4:
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Diagnosis:
Type 2 respiratory failure due to COPD exacerbation 
Teaching Points:
Elevated PaCO₂ with respiratory acidosis
Consider non-invasive ventilation (NIV)
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Presentation:
35-year-old woman with myasthenia gravis, 
now with progressive weakness and shallow 
breathing, RR 12, weak cough, SpO₂ 94% on 
room air
Investigations:
ABG: pH 7.30, PaCO₂ 62 mmHg, PaO₂ 75 mmHg 
No infiltrates on chest X-ray

Case 5:



19

Diagnosis:
Type 2 respiratory failure from neuromuscular 
hypoventilation
Teaching Points:
Normal O₂ saturation may be misleading
Assess respiratory mechanics in neuromuscular 
patients, Requires ICU admission and likely 
intubation



Management

Treat 

underlying

Prevent 

complication

monitoring
Ventilation

support

O2

supplement



❑ NPPV was associated with a lower

risk of

 mortality (RR 0.40 [95% CI 0.24–0.63])

and

 intubation(RR 0.26 [95% CI 0.14–0.46]) 

)

 

Acute Hypoxemic
Respiratory Failure 



Timing of intubation when patients are 
receiving NIV 

❑ The British Thoracic Society recommends evaluating

patients 4–6 h after initiating NIV.

❑ As there are not sufficient data on the optimal timing 

of intubation for patients receiving NIV, close 

monitoring of respiratory workload and gas exchange 

are vital in these patients. 
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