
ACUTE RESPIRATORY DISTRESS SYNDROME (ARDS)

Case history

You are called urgently to A&E when on take. A 35-year-old known drug user has been sent
urgently to the hospital, having been found unconscious. The GCS is 5 and BP 100/60, with
a respiratory rate of 20/min; SaO2 on high-flow O2 therapy is 85%.

What are the possible causes of depressed consciousness and what
are your immediate actions?

• You need to consider intoxication, hypoglycaemia, respiratory failure,
head injury or a post-ictal state.

On examination, look for evidence of focal neurological signs,
pinpoint pupils, trauma to the head or evidence of seizures such as
tongue laceration or incontinence.

• Ensure the airway is not obstructed, establish IV access, and take blood
gases, blood glucose, and blood and urine for toxicology.
Arterial blood gas analysis reveals pH 7.2, PaO2 6.4, PaCO2 2.5 and lac-

tate 4.1 mmol/L.

What do these results indicate?

Acute type 1 respiratory failurewith ametabolic (lactic) acidosis.
There is vomitus around the patient’s mouth and on his clothing. The

CXR shows patchy shadowing at the right base.
Following naloxone administration, he becomes agitated, moving all

limbs, but does not respond purposely to command.

What is the immediate management?

Respiratory failure is probably related to aspiration of vomitus. Intubation
and IPPV are indicated. CPAP or non-invasive ventilation are contraindi-
cated because of the danger of further vomiting and lack of cooperation.

The man was transferred to the ICU. On the post-take ward round next
morning, ventilatory pressures are high for standard tidal volumes and he
remains hypoxic on FiO2 100%. Your consultant suggests that you make a
short presentation on ARDS to the students at the lunch-timemeeting.

Key features of ARDS (Berlin definition)

See Fig. 12.3:
• Pulmonary infiltrates: due to an increase in lung interstitial fluid not

related to heart failure; by definition, pulmonary artery occlusion
pressure ,18 mmHg.

• A reduction in pulmonary compliance: i.e. stiff lungs, resulting in high
inflation pressures.

• Profound gas exchange abnormalities defined as PaO2 : FiO2 ratio
(Table 12.2), all with positive end-expiratory pressure (PEEP) $ 5 cm
H2O.

Causes

• Severe sepsis, e.g. peritonitis, septicaemia.
• Pulmonary aspiration (as in this case).
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• Multiple trauma and massive transfusion.
• Post-cardiac bypass syndrome.
• Pancreatitis.
• Toxic fume exposure, including smoke inhalation.
• Cerebral injury, e.g. subarachnoid haemorrhage.

Pathophysiology

Profound hypoxaemia results from venous admixture or shunting of deoxy-
genated blood through poorly ventilated or unventilated lung units. This
arises because:

Figure 12.3 CXR appearances in acute respiratory distress syndrome (ARDS).
Bilateral diffuse alveolar shadowing with air bronchograms and no cardiac
enlargement. (From Feather A, Randall D, Waterhouse M, eds. Kumar and Clark’s
Clinical Medicine, 10th edn. Elsevier, 2021; Fig. 10.30.)

Table 12.2 Berlin definition of ARDS

Severity PaO2 : FiO2 ratio Mortality

Mild 40�26.6 kPa
300�200 mmHg

27%

Moderate 26.6�13.3 kPa
200�100 mmHg

32%

Severe 13.3 kPa
, 100 mmHg

45%

From ARDS Definition Task Force. Acute respiratory distress syndrome: the Berlin
definition. Journal of the American Medical Association 2012; 307: 2526�2533.
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• Endothelial dysfunction leads to widespread interstitial oedema and
impaired alveolar capillary perfusion.

• The stiff (low-compliance) lungs result in reduced tidal volume and
reduced end-expiratory lung volume; this then causes small airway
collapse. Once the airways are collapsed, Laplace’s law explains why it
is difficult to re-expand them (consider the difficulty in initially blowing
up a balloon).

• Additional small airway pathology is present, particularly with direct
lung injury, e.g. smoke inhalation.

• The lung can be likened to a wet sponge: the dependent sponge is
waterlogged and the air spaces collapsed. Only the non-dependent
areas of the lung might be contributing to gas exchange. The additional
component of airway inflammation in some causes of ARDS explains
the high mortality associated with direct lung injury (. 60%).

Management

The high mortality of ARDS is critically dependent on resolution of the pri-
mary cause. Treatment of the lung is essentially supportive. Further injury
must be avoided by tolerating relative hypoxaemia (aiming to limit oxygen
toxicity by FiO2 ,70%) and allowing permissive hypercapnia (limiting tidal
volume to avoid barotrauma � over-distension of functioning lung and risk
of pneumothorax). Ventilatory techniques include:
• Deep sedation and neuromuscular paralysis to increase chest wall

compliance; a semi-recumbent bed position unless contraindicated
• Small tidal volumes (6 mL/kg of predicted body weight) and prolonged

inspiratory time to limit airway pressure
• Use of a minimum amount of PEEP to recruit lung units
• Prone positioning to improve _V/ _Q matching and clearance of lung

secretions.

Experimental methods

• Inhaled nitric oxide to overcome hypoxic pulmonary vasoconstriction,
improve _V/ _Q matching and reduce pulmonary hypertension.

• Rescue therapy with steroids to limit the proliferative fibrotic process
of lung repair.

• High-frequency ventilation.
• Extra-corporeal membrane oxygenation.

Outlook

Mortality from ARDS remains high (overall 30�40%). Lung remodelling
might, however, result in considerable eventual recovery. Progress of
the underlying disease, hospital-acquired infection or the development
of cardiogenic shock secondary to RV failure is critical in determining
survival.

Progress. The patient developed MOF with impaired hepatic synthesis,
including coagulopathy, cholestatic jaundice and acute tubular necrosis
requiring haemofiltration. Antibiotic therapy initially was IV cefuroxime
infusion 1.5 g 6-hourly and metronidazole 500 mg IV 8-hourly, but sub-
sequently Pseudomonas was cultured from respiratory secretions and IV
piperacillin was started. A week later a tracheostomy was performed and
ventilatory support was progressively weaned over the next 3 weeks. He
was discharged from hospital 6 weeks after admission.
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Further reading
Faculty of Intensive Care Medicine. Guidelines on the management of
ARDS. 2018. https://www.ficm.ac.uk/news-events-education/news/
guidelines-management-ards

Herridge MS, Tansey CM, Matte A, et al. Functional disability 5 years
after acute respiratory distress syndrome. New England Journal of
Medicine 2011; 364: 1293�1304.

Taylor Thompson B, Chambers RC, Liu KD. Acute respiratory distress
syndrome. New England Journal of Medicine 2017; 377: 562�572.
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