
BEST PRACTIC
ES

STEPWISE APPROACH TO ACUTE RESPIRATORY FAILURE

Initial Assessment
Airway

Breathing
& 

Circulation

Detailed Assessment
Assess type of respiratory 
failure (type I vs. type II), 

severity of illness, possible 
etiology (pulmonary vs. 
extra-pulmonary), and 

underlying cause and/or 
precipitating factors

Investigations
Pulse oximetry and ABGs

CBC, CMP, PT/PTT
EKG

Chest x-ray

Blood cultures, sputum 
gram stain, C& S, 

echocardiogram and CTA 
when indicated

Assessment of Etiology 
of Hypoxemia

PaO2 and PaCO2
A-a gradient = PAO2 − PaO2
 = [FiO2 × (Patm − PH2O) − 

(PaCO2/0.8)] − PaO2
&

Response to oxygen

Clinical Diagnosis
Clinical diagnosis based on 
the pathophysiology of the 

hypoxemia and other 
investigations

Support & Treatment
Maintain adequate alveolar 

ventilation and 
oxygenation, adequate 

tissue perfusion, and 
treatment for the 

underlying etiology

Airway: In all patients with 
altered sensorium, a secure 
airway should be the �rst 
priority. This includes clearing 
the upper airway and keeping 
it patent. If the patient cannot 
maintain an airway,  
endotracheal intubation 
should be performed to keep 
the airway patent.

Breathing: Once the airway is 
patent, the breathing has to 
be assessed. If it does not 
result in adequate gas 
exchange, oxygen 
supplementation and assisted 
ventilation may be required.

Circulation: An intravenous 
access should be established 
and intravenous �uids should 
be started when indicated.

Clinical features of 
hypoxemic respiratory 
failure (type I): Restlessness, 
anxiety,  irritability, impaired 
intellectual functioning, 
consciousness, cyanosis, 
tachycardia, hypertension, 
bradycardia, arrhythmia, 
shock, hypotension, 
convulsions, and coma.

Clinical features of 
hypercapnic respiratory 
failure (type II): Headache, 
drowsiness, confusion, warm 
extremities, �ushing, sweating, 
bounding pulse, tachycardia, 
tremors, myoclonic jerks, 
asterixis, seizures, 
papilledema, and coma.

Type I respiratory failure: 
Hypoxemia (PaO2 < 60 mmHg) 
and PaCO2 is either low or 
normal.

Type II respiratory failure: 
PaCO2 of more than 50 mmHg 
associated with respiratory 
acidosis. Assessment of pH 
and HCO3 helps determining if 
type II respiratory failure is 
acute or chronic (more than 48 
hours).

Hypoventilation: Hypoxemia 
with elevated PaCO2, normal 
A-a gradient, and a very 
good response to 
supplemental oxygen.

V/Q mismatch: Hypoxemia 
with variable PaCO2, elevated  
A-a gradient, and a good 
response to supplemental 
oxygen.

Shunting: Hypoxemia with 
variable PaCO2, elevated  A-a 
gradient, and a limited 
response to supplemental 
oxygen.

Ventilation/perfusion 
mismatch: 
1. Airways disease: COPD, 

asthma, bronchiolitis 
obliterans.

2. Alveolar �lling: cardiogenic 
pulmonary edema, ARDS, 
pneumonia, alveolar 
hemorrhage, partial 
atelectasis, acute interstitial 
pneumonia, cryptogenic 
organizing pneumonia, 
aspiration, or near-drowning.

3. Pulmonary vascular disease: 
thromboembolism, 
pulmonary hypertension or 
fat embolism.

Shunt: Alveolar �lling, 
atelectasis, intrapulmonary 
shunts (pulmonary AVM, 
intracardiac shunt (PFO, ASD, 
VSD).
Hypoventilation
1. Central nervous system: 

respiratory center 
dysfunction, drug overdose, 
hypothyroidism, sleep apnea, 
stroke, or tumor

2. Neuromuscular diseases:  
GBS, MG, Poliomyelitis, ALS, 
cervical cord lesions, 
polyneuropathies, or 
muscular dystrophy.

3. Chest wall/pleural diseases: 
kyphoscoliosis, morbid 
obesity, or pneumothorax.

Oxygen support: Oxygen 
supplemntation with nasal 
cannula, simple mask, Venturi 
mask, non-rebreather mask, 
high �ow nasal cannula, or 
CPAP.

Ventilatory support: 
Non-invasive (HFNC vs. BiPAP) 
or invasive (intubation and 
mechanical ventilation).

Circulatory support: Fluid 
and vasopressors as indicated.

Speci�c treatment: Optimum 
treatment for the underlying 
etiology must be undertaken 
simultaneously.


