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INTRODUCTION 
Pain, agitation and delirium (PAD) are commonly 

observed in critically ill patients. In addition to being 
unpleasant and often disturbing to the patient, these symptoms 
can lead to increased endogenous catecholamine activity, 
oxygen consumption, hypermetabolism and immune 
suppression (Epstein and Breslow, 1999). 

 Unfortunately, the majority of patients at medical and 
surgical intensive care units (ICUs) experience significant pain 
during their ICU stay, both at rest and associated with 
movement and procedures (Ma et al., 2010). 

 Significant pain leads to sleep deprivation, exacerbates 
delirium and agitation and is the most common unpleasant 
recollection of patients’ ICU stays. It is also associated with 
higher incidence of posttraumatic stress disorder in ICU sur-
vivors (Granja et al., 2008). 

Delirium occurs in up to 80% of ICU patients and is 
frequently underdiagnosed. ICUdelirium is associated with 
longer durations of mechanical ventilation and lengths of ICU 
stay, and an increased risk of disability, long-term cognitive 
dysfunction and death in these patients (Brummel et al., 2014). 

 Agitation and anxiety occur frequently in critically ill 
patients and are associated with adverse clinical 
outcomes.Sedatives are commonly administered to ICU 
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patients to treat agitation and its negative consequences.Prompt 
identification and treatment of possible underlying causes of 
agitation, such as pain, delirium, hypoxemia, hypoglycemia, 
hypotension, or withdrawal from alcohol and other drugs, are 
important. Efforts to reduce anxiety andagitation, including 
maintenance of patient comfort, provision of adequate 
analgesia, frequent reorientation and optimization of the 
environment to maintain normal sleep patterns, should be 
attempted before administering sedatives (Cohen et al., 2006). 

 Analgesic and sedative medications are frequently 
administered to critically ill patients to treat PAD, to improve 
synchrony with mechanical ventilation, and to decrease the 
physiological stress response. However, prolonged, continuous 
deep sedation of ICU patients is associated with numerous 
adverse outcomes, including longer durations of mechanical 
ventilation, prolonged ICU stays, acute brain dysfunction 
(delirium and coma), and increased risk of death and worse 
cognitive outcomes. Implementing effective strategies to 
optimize pain management, reduce sedative exposure and to 
prevent and treat delirium in ICU patients can lead tosignificant 
improvements in ICU and long-term clinical outcomes in these 
patients (Jackson and Ely, 2013). 
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AIMOFTHEWORK 
 

The aim of the work is to discuss the current concepts in 
pathophysiology of pain and delirium, evaluation of pain and 
delirium, pharmacology of analgesia and sedation, treatment 
options in managing pain in end of life and sedation and 
analgesia drug withdrawal and long term psychological 
outcome. 
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Chapter(1): 

PATHOPHYSIOLOGYOFPAIN AND 

DELIRIUM 
A- Pathophysiology of pain: 

Definition: 

Pain is an unpleasantsensoryandemotional 
experienceassociatedwithactual or potentialtissue damage, or 
described in terms of such damage(Merskey et al., 2011). 

Pain categories:  

1. Somatogenicpainispain withcause (usually known) 
localisedin the body tissue that can be classified on 
pathophysiological base into: 

a. Nociceptive pain: 1-somatic 2-visceral 3-referred 

b. Neuropatic pain: 1-central2-peripheral(Table 1-1). 

2. Psychogenicpainis pain for whichthereis no 
knownphysical causebut thepain itself is predominantly 
sustained by psycho- logical factors (Frances et al., 
2000). 

 

 

 

 



Pathophysiology of Pain and Delirium 

5 
 

 

Table (1-1): Differences between nociceptive and neuropathic 
pain modified from (Serra, 2006). 

 Nociceptive Neuropathic 

Definition 

Pain caused by 
physiological 

activation of pain 
receptors 

Pain caused by 
lesion or dysfunction 
ofthe somatosensory 
system, especiallythe 
nociceptive pathway 

Mechanism 
Natural 

physiological 
transduction 

Ectopic impulse 
generation, among 

others 

Localization 
Local +referred 

pain 

Confined to 
innervation territory 

ofthe lesioned 
nervous structure 

Quality of symptoms 

Ordinary painful 
sensation 

(good verbal 
descriptors) 

New strange 
sensations 

(poor verbal 
descriptors) 

Terminology of Pain: 

• Hypersensitivity: increasedsensitivity of the system 
involved in the pain processing. 

• Hyperesthesia and hypoesthesia: increase or 
decrease, respectively, in sensitivity to non-noxious 
stimuli. 

• Paraesthesia: abnormal nonpainful sensation. 


