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CHAPTER 23 

ADULT CRITICAL CARE

23.1 INTRODUCTION AND PRINCIPLES OF CRITICAL 
CARE 

INTRODUCTION 
Critical care is the discipline that entails specialised medical and nursing care 
for patients who have, are at risk of, or are recovering from serious, life-
threatening injuries and illnesses.  

Critical care involves constant, intensive monitoring and comprehensive care 
including multiple modalities of vital physiologic organ support to sustain life 
during a period of life-threatening organ system insufficiency. Additionally, it 
involves intensive resuscitation and appropriate end-of-life care. 

Critical care is usually delivered in the intensive care unit (ICU). However, it 
actually consists of a continuum of care provided throughout the health care 
chain including the pre-hospital environment, emergency department, hospital 
ward, high-care wards, and follow-up clinic.  

Effective critical care requires if possible, a multidisciplinary 
team to deal with these complex patients. In addition to medical and nursing 
personnel, such multidisciplinary teams must include inter alia 
physiotherapists, occupational therapists, dieticians, critical care 
technologists and social workers. 

23.1.1 GENERAL PRINCIPLES OF PHARMACOLOGY IN 
CRITICAL ILLNESS 

» Pharmacokinetic (PK, “what the body does to the drug”) and
pharmacodynamic (PD, “what the drug does to the body”) variations in
critical care patients occur secondary to underlying illness, rapidly
changing multiorgan dysfunction, and the use of multiple supportive
modalities.

» Therapeutic response and clinical outcomes are affected by altered drug
absorption, plasma protein binding, volume of distribution, renal and
hepatic clearance, and affinity of binding of drug molecules to target
receptors. These PK and PD changes in critical illness can contribute to
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suboptimal dosing, adverse outcomes, increased risk of medication 
errors, and adverse drug reactions.  

» Loading doses may be required to achieve timeous therapeutic 
responses (e.g. phenytoin, beta-lactam, antimicrobials, vancomycin), 
especially for medicines with a long plasma half-life. Maintenance doses 
should be adjusted based on extent and trend of organ dysfunction, and 
clinical indication for the therapy. 

» Careful dose titration based on clinical observation is required for 
medications with a rapid onset of action, or where vital parameters can 
be readily monitored.  

» Therapeutic drug monitoring (TDM) is recommended, where possible, to 
assist in dose adjustment.  

» Where renal replacement therapy is used, dosing should be tailored to 
account for changes in volume of distribution and clearance of 
medications.  

» Polypharmacy may contribute to adverse outcomes secondary to drug 
interactions or toxicity. 
 

 

23.2 RESPIRATORY SUPPORT 
 
DESCRIPTION 
The purpose of mechanical ventilation is to support the work of breathing, 
ensure adequate oxygenation, facilitate clearance of carbon dioxide, and 
minimise the trauma caused by ventilatory support. 
 
Indications for mechanical ventilation include: 
» Hypoxaemic respiratory failure  
» Excessive work of breathing: 

− Inability to meet normal respiratory demands due to respiratory 
muscle weakness, e.g. Guillain-Barre Syndrome, opioid toxicity, or 
suxamethonium apnoea. Indicated by elevated PCO2, or reduced 
minute ventilation via respiratory rate or tidal volume. 

− Inability to meet increased respiratory demand, e.g. asthma, chronic 
obstructive pulmonary disease (COPD), metabolic acidosis. 
Indicated by a PCO2 that can be low, normal, or high but is often 
inappropriately high for clinical scenario; tachypnoea; respiratory 
distress; impending fatigue.  

» Neuroprotection: patient with brain injury that requires mechanical 
ventilation for PCO2 and PO2 control. 

  

GENERAL MEASURES 
Concomitant respiratory support using strategies such as high flow nasal 
oxygenation, non-invasive mechanical ventilation, and invasive mechanical 
ventilation.  
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