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Delirium

Incidence : 

6-56% on general hospital units

26-45% on palliative care units

80-90% for patients in intensive care (Balas, 2007; Inouye , 2006)

Many negative outcomes :

Åhigher mortality rates (10-65%) (independent factor in predicting

short-term survival of patients with advanced cancer ) (Bush, 2011) 

Ådecreased functional ability that often leads to 

institutionalization (Burns, 2004) 

Å increased use of physical restraints (Micek , 2005)

ÅLOS (Inouye , 2006) 

Å increased hospital expenditures (Milbrandt , 2004) 



Drug-induced delirium

ÅPsychoactive : opioids , benzodiazepines , 

anticholinergics , tricyclic antidepressants , 

SSRI, SNRI, neuroleptics , nonbenzodiazepine

hypnotics

ÅAntineoplastic

ÅOther : c orticosteroids , antihistamines , H2 

blockers , antibiotics (quinolones ), 

metoclopramide , anticonvulsants , certain

antivirals



Risk factors of opioid delirium

o renal dysfunction

o dehydratated

o infection

o taking other psychoactive drugs

o degree of cognitive impairment

o age

o previous delirium



PathophysiologyPathophysiology of deliriumof delirium



Opioid -induced neurotoxicity (OIN) 

ÅSyndrome of neuropsychiatric side effects seen

with opioid therapy

ÅAny patient prescribed opioids isat potential risk

for developing OIN

ÅOccur with all known opioid agonists (morphine , 

hydromorphone , oxycodone , fentanyl , methadone )

ÅMeperidine produces a high rate of OIN because

approximately 60% of it ismetabolized to 

normeperidine



Opioid -induced neurotoxicity (OIN) 

ÅFeatures : delirium, severe sedation , hallucinations

(visual or tactile ), cognitive impairment , 

myoclonus , seizures, hyperalgesia , allodynia

ÅSymptoms can develop as a single feature or in 

any combination and order

ÅPatients with a history of seizures, cerebral

metastases , or metabolic abnormalities may have

a predisposition to developing tonico -clonic OIN-

associated seizures



ÅCholinergic hypothesis describes a deficiency of 

acetylcholine and an excess of dopamine 

ÅOther neurotransmitter hypotheses postulate the 

role of glutamate , serotonin , cortisol , endogenous

opioid

ÅCytokines isattracting recent interest , especially IL-

1, IL-6, IL-8, interferon, TNF

ÅTransient thalamic dysfunction

Phatophysiology opioid -induced delirium



Cholinergic hypothesis

In addition to delirium, other features of 

anticholinergic drug toxicity are 

mydriasis, 

hyperthermia , 

fever with no sweating , 

flushed appearance , 

dry skin, 

urinary retention



1) OIN - anticholinergic action

OIN is related to the anticholinergic actions

of opioids , with inhibition of central

cholinergic activity in multiple cortical and 

subcortical regions of the brain , 

in addition to an imbalance in CNS 

cholinergic and dopaminergic systems



2) OIN - toxic opioid metabolites

Å Accumulation of toxic opioid metabolites

ÅMajor metabolite (44%ð55%), M-3-G, has no MOR -

opioid binding and consequently no analgesic

properties

ÅM-3-G may be responsible for the cluster of OIN 

symptoms (Evidence for this is conflicting . Gong in 1992, reported

that M-3-G did not produce excitatory and antianalgesic effects in 

rats. Penson in 2001, did not induce neurotoxicity when small i.v. 

doses of M -3-G were injected into healthy volunteers . Normorphine , 

another nonopioid -binding neurotoxic metabolite , accounts for 

only approximately 5% of morphine metabolism )

Å Unknown if M-6-G contributes to OIN





3) OIN - NMDA

Å Involve endocytosis of opioid receptors

ÅNeurotoxic effect of opioids may occur via a 

nonopioid receptor ðmediated mechanism

o Activation of N-methyl - D-aspartate (NMDA) receptors , where the 

neurotransmitter is glutamate

o Inhibition of glycine in dorsal horn neurons leads to myoclonus and 

hyperalgesia



Moderate quality evidence suggests that

opioids are associated with an 

approximately 2-fold increased riskof 

delirium in medical and surgical patients



ÅMeperidine appears to have a higher risk

of delirium compared with other opioids . 

Thismay be because :

o Meperidine can accumulate when renal function is

impaired

o Converted to a metabolite with anticholinergic properties

(Normeperidine )

ÅOxycodone appears to have a favourable

profile when compared with other opioids



ÅAcute severe pain is an important contributing

factor for delirium and withholding opioid

medications for fear of riskof delirium isclinically

inappropriate, but the lowest dose consistent with 

pain control should be used

ÅModerate quality evidence suggest that in 

situations where acute severe pain is likely (hip 

fracture ), lower doses of opioids may

paradoxically be associated with higher riskof 

delirium



Exposure to opioid analgesia in cognitively impaired 

and delirious elderly hip fracture patients 

n.184 elderly patients with hip fractures undergoing surgical 

fixation

The amount of morphine equianalgesic dose differed 

significantly between demented and non -demented 

patients (7.5 ±1.8 vs. 14.1±4.9, P<0.001). 

Patients with cognitive decline or with delirium received 

only 53 and 34%, respectively, of the amount of O. that 

was administered to cognitively intact patients

A significant association was observed between cognitive 

status, or delirium, and amount of opioid analgesia 

(P<0.001 and P=0.003, respectively). 

Abraham Adunsky , Rami Levy, Eliyahu Mizrahi, Marina Arad 
Archives of Gerontology and Geriatrics 2002 (Vol. 35, Issue 3: 245-51)



Exposure to opioid analgesia in cognitively impaired and 

delirious elderly hip fracture patients 

The management of pain in older persons with 

hip fracture surgery is suboptimal with regards 

to insufficient administration of opioid 

analgesia in demented and delirious patients 

(adoption of a standardized protocol for pain 

control)

Abraham Adunsky , Rami Levy, Eliyahu Mizrahi, Marina Arad 

Archives of Gerontology and Geriatrics 2002 (Vol. 35, Issue 

3: 245-51)



Undermedication for pain and 
precipitation of delirium

S.Robinson, C.Vollmer 2008

ÅThe patients who developed delirium received a 

smaller amount of the total possible analgesic than

those who did not develop delirium

ÅPatients with hip fracture receiving less than 10 mg 

of morphine in a 24 -hour period (a small 

percentage of what was ordered ) were likely to 

develop delirium ( p<0.001) (Morrison 2003)



OPIOID

PAIN

DELIRIUM



Models of care with opioid

ÅCancer

ÅPost-surgery

Å Intensive care unit

ÅMedical conditions



Delirium and cancer

ÅDelirium ispresent in 26ð44% of advanced

cancer patients at the time of admission to an 

acute care hospital or palliative care unit

Å80% of patients with advanced cancer

develop delirium in the last days before death

ÅOrganic etiology of delirium isusually

multifactorial , with a median of 3 (range , 1 to 6) 

precipitants per delirium episode



Delirium and cancer

ÅMost common and devastating neuropsychiatric

complication in patients with advanced cancer

ÅCauses significant distress to patients and families 

Å Impairs patient communication , thus challenging

the assessment of pain and other symptoms

ÅCauses significant morbidity , increasing LOS and 

the riskfor falls

ÅPrognosticates a greater likelihood of death

Reversible in up to 50% of cases





Cause of delirium in cancerpatient

ÅCancer

ÅMedical conditions

ÅPain

ÅOpioids (contributing factor in 2/3 of cases )

Type: hyperactive , hypoactive , mixed



Hyperactive delirium 

Hyperactive and mixed delirium are highly

associated with drug -induced delirium 

(hypoactive d. isassociated with dehydration and 

encephalopathies )



Differential diagnosis: opioid delirium

ÅHyperactive delirium due to pain

ÅHyperactive delirium due to cancer or 

general medical conditions

ÅAgitation : increased expression of pain in an agitated

patient may be misinterpreted and inappropriately treated

as a pain syndrome , with the resulting increased opioid

administration exacerbating the delirium severity

ÅHyperalgesia



HYPERALGESIA

Å Increased pain sensitivity

ÅThissensitization presents as increasing pain

despite increasing doses of opioids

ÅLong -term use and high doses of opioids may

be associated with the development of H., 

which may be related to 

o opioid metabolites (M3G)

o opioid -induced cell apoptosis

o loss of GABA neurons to apoptosis

o NMDA receptor agonism (glycine )



Disturbance of consciousness

Medication hystory

HYPERACTIVE 
DELIRIUM 
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Differential diagnosis : opioid delirium



ÅÅ 261 hospitalised cancer patients in the 261 hospitalised cancer patients in the hematohemato--
oncology unit at oncology unit at H¹telH¹tel-- DieuDieu de Qude Qu®®bec Hospital, bec Hospital, 
CanadaCanada

ÅÅ Between January 2002 and December 2003Between January 2002 and December 2003

ÅÅ Assessment with Nursing Delirium Screening Assessment with Nursing Delirium Screening 
ScaleScale

GaudreauGaudreau JJ--D, Gagnon P, D, Gagnon P, HarelHarel F, Tremblay A, Roy MF, Tremblay A, Roy M--A. 2005. J A. 2005. J ClinClin
OncolOncol. 23(27); 6712. 23(27); 6712--8.8.

Psychoactive medications and risk of Psychoactive medications and risk of 

delirium in hospitalized cancer patients delirium in hospitalized cancer patients 



Psychoactive medications and risk of Psychoactive medications and risk of 

delirium in hospitalized cancer patients delirium in hospitalized cancer patients 

GaudreauGaudreau JJ--D, Gagnon P, D, Gagnon P, HarelHarel F, Tremblay A, Roy MF, Tremblay A, Roy M--A. 2005. J A. 2005. J ClinClin OncolOncol. . 
23(27); 671223(27); 6712--8.8.





n.22 articles included

Non-significant association with the risk of delirium 
- Anticholinergics - Anticonvulsants

- Antidepressants - Antiemetics

- Antiparkinsonians - Corticosteroids

- H2 antagonists - NSAIDs

- Opioids in 8 of 12 studies

Gaudreau J-D, Gagnon P, Roy M-A, Harel F, Tremblay A. 2005. Psychosomatics. 46: 

302-316.



Significant association with the risk of delirium 

- Antipsychotics and benzodiazepines (1 study each)

- Studies reveal a 2-9 increase of delirium linked with opioids, 

but result are inconsistent

Å Dubois: > risk if >18.7 mg/day morphine equivalents

ÅMorrisson: < risk if >30 mg/day compared with <10 mg/day

patients recovering from hip fracture with a substantially increased RR 
(25.2, 95% CI 1.3ð493.3) for lower doses (morphine dose equivalent <10 mg) 
compared with a lower RR (4.4, 95% CI 0.3ð68.6) for higher doses (morphine
dose equivalent 10ð30 mg) (2003)

Gaudreau J-D, Gagnon P, Roy M-A, Harel F, Tremblay A. 2005. Psychosomatics. 46: 

302-316.



Association Between Psychoactive Association Between Psychoactive 

Medications and Delirium in Hospitalized Medications and Delirium in Hospitalized 

Patients: A Critical ReviewPatients: A Critical Review

GaudreauGaudreau JJ--D, Gagnon P, Roy MD, Gagnon P, Roy M--A, A, HarelHarel F, Tremblay A. 2005. F, Tremblay A. 2005. 
Psychosomatics. 46: 302Psychosomatics. 46: 302--316.316.



GaudreauGaudreau JJ--D, Gagnon P, Roy MD, Gagnon P, Roy M--A, A, HarelHarel F, Tremblay A. 2005. F, Tremblay A. 2005. 
Psychosomatics. 46: 302Psychosomatics. 46: 302--316.316.

Association Between Psychoactive Association Between Psychoactive 

Medications and Delirium in Hospitalized Medications and Delirium in Hospitalized 

Patients: A Critical ReviewPatients: A Critical Review


