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OBJECTIVES

• Define delirium
• Recognize and diagnose delirium
• Name predisposing and precipitating risk factors for 

delirium in elderly patients
• Know how to evaluate and treat elderly patients with 

delirium
• State interventions to prevent delirium



• Federal election 
2016: ABC wins 
election night 
coverage despite 
Leigh Sales' 
'delirium'



Mrs C
• 91 year old, retired teacher, single
• Previously independent and active
• Past hx: Heart block with CHF (Pacemaker), 

gout, OA, bilateral hip replacements (one 
complicated by “confusion”)

• Meds: Lasix 80 mg po daily, enalapril 10 mg po 
BID, colchicine prn



• Family brought her to GP with confusion for 10 
days



I would (Check all that apply)

1. Do a history and physical
2. Do some bloodwork
3. Do a urine analysis and culture
4. Send her to ER 
5. Send her home



In ER I would

1. Do a history and physical
2. Do some bloodwork
3. Do a urine analysis and culture
4. Admit her
5. Send her home



• Diagnosed with Raging UTI – got ciprofloxacin 
and went home

• Family brought her to different ER 2 days later –
sent home

• Family brought her to 3rd ER – “Dyscopia” and 
GPAT consulted re: admission



I would 

1. Admit her to rehab
2. Suggest admission to acute care
3. Suggest sending her home
4. Panel her for PCH



• Looked unkempt
• Alert, not fully oriented 
• MMSE 17/30 (poor attention noted by OT)
• Initial vitals (two days previous): afebrile, Sats

good, BP 100/55, HR 60 
• Chest clear, abd obese
• Na 133 lytes otherwise OK
• Cr 124
• CXR pacemaker



• Came for rehab

• BP 80/40

• MMSE 16/30



• Day 2
• Received 3L of fluid 
• BP normalized
• All medications held

• Day 3
• Collateral from family – no one helping with 

medications – taken sporadically



Week 1

• Still disoriented
• Ambulating well
• Eating and drinking well



Friends want a prognosis. Which is 
true of delirium
1. Delirium is an acute reversible condition

2. Delirium is a strong predictor of mortality in hospital

3. 3- to 5-fold ↑ risk of nosocomial complications, prolonged 
stay, postacute nursing-home placement

4. Poor functional recovery and ↑ risk of death up to 2 years 
following discharge

5. Persistence of delirium → poor long-term outcomes



• Set in a world where love 
is deemed illegal and can 
be eradicated with a 
special procedure. With 
95 days to go until her 
scheduled treatment, 
Lena Holoway does the 
unthinkable, she falls in 
love. 



AKA

• Acute confusional state
• Acute mental status change
• Altered mental status
• Organic brain syndrome
• Reversible dementia
• Toxic or metabolic encephalopathy
• Dysergastic reaction
• Subacute befuddlement



Delirium
• From delirare

(Latin)

• To rave, to be 
crazy

• To make the 
furrow awry in 
plowing

• To deviate from 
a straight line



Delirium

• Described by Hippocrates 

• Case series in Epidemics

• Aphorisms

• In every disease it is a good sign when the patient's 
intellect is sound, and he is disposed to take whatever food 
is offered to him; but the contrary is bad



The Pickwick Papers

“he tossed about, murmuring exclamations of pain or
impatience, restlessly throwing his arms here and there,
and turning constantly from side to side. At length he
fell into that state of partial unconsciousness, in which
the mind wanders uneasily from scene to scene, and
from place to place, without the control of reason, but
still without being able to divest itself of an
indescribable sense of present suffering. Finding from
his incoherent wanderings that this was the case, and
knowing that in all probability the fever would not grow
immediately worse, I left him, promising his miserable
wife that I would repeat my visit next evening, and, if
necessary, sit up with the patient during the night.”



• The DSM-5 characterizes delirium as a disorder of 
attention and awareness that develops acutely 
and tends to fluctuate

WHAT IS DELIRIUM?



• 1/3 of inpatients aged 70+ on general 
medical units, half of whom are delirious 
on admission

• In ICU: more than 75%

• At end of life: up to 85%

INCIDENCE OF DELIRIUM AMONG 
OLDER PATIENTS IS HIGH



• Meta-analysis: up to 3000 pts followed for almost 
2 years showed increased risk:

2-fold for death

2.4-fold for institutionalization

12.5-fold for new dementia

• Persistent delirium → poor long-term outcomes

MORBIDITY ASSOCIATED
WITH DELIRIUM
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• 3 brief assessment tools have been developed 
recently to assess delirium
B-CAM
4AT
3D-CAM

• Also consider CAM-ICU as a screener in non-ICU 
patients

DIAGNOSING DELIRIUM



1. Acute change in mental status or fluctuating 
course

2. Inattention

3. Disorganized thinking

4. Altered level of consciousness

CONFUSION ASSESSMENT METHOD

Requires features 1 and 2 and either 3 or 4



• Version of CAM for non-verbal patients

• Uses same 4 features as CAM
 Attention: Vigilance A, Attention Screening Exam

 Disorganized thinking: Yes/no questions

• Excellent in ICU/non-verbal patients
 Lower sensitivity in verbal patients

CAM-ICU



• CAM-ICU adapted for non-ICU (ED)
• Starts with attention screener
• If “positive”, then do B-CAM
Some items adapted for verbal response

• Overall, works better than CAM-ICU in verbal 
populations (ED)

B-CAM



• Non-CAM based assessment
• Designed for general medicine patients
• Brief series of questions and observations
• Tally points—over threshold makes “diagnosis” 

of delirium
• Good sensitivity/specificity—near 90%

4AT



• 3-minute diagnostic assessment for CAM-defined 
delirium

• Optimal items selected by IRT
• Items mapped to CAM Features
• One “positive” item triggers the feature
• CAM algorithm: presence of delirium
• Excellent sensitivity/specificity—95%

3D-CAM







THE SPECTRUM OF DELIRIUM (1 of 2)

• Hyperactive, agitated, or mixed delirium —
25% of all cases

• Hypoactive delirium — ≥50% of all cases, but 
less often recognized and appropriately 
treated, and poorer prognosis



THE SPECTRUM OF DELIRIUM (2 of 2)

• CAM-S – Delirium severity scale
• Short and long forms available

• Excellent predictive validity for important 
outcomes

• Patients who have some delirium features but 
do not meet all diagnostic criteria have 
attenuated delirium.



Cholinergic deficiency

• Delirium is caused by anticholinergic drug 
overdose, reversed by physostigmine

• Acetylcholine is an important 
neurotransmitter for cognitive processes

• Scales available to measure anticholinergic 
burden of drug regimens

• Cholinesterase inhibitors have not been 
effective in preventing/treating delirium

NEUROPATHOPHYSIOLOGY (1 of 2)



Inflammation
• Especially important in postoperative, cancer, and 

infected patients

• ↑ C-reactive protein, ↑ interleukin-6, and ↑ TNFα

• Inflammation can break down blood-brain barrier, 
allowing medications and cytokines access to CNS

• Neuroinflammation may damage neurons, lead to long-
term cognitive effects 

NEUROPATHOPHYSIOLOGY (2 of 2)



• Delirium “caused” by “sum” of predisposing and 
precipitating factors

• The greater the burden of predisposing factors, 
the fewer precipitating factors required to cause 
delirium

RISK FACTOR MODEL



• Advanced age

• Dementia

• Functional impairment in ADLs

• Multi-morbidity

• History of alcohol abuse

• Male sex (maybe)

• Sensory impairment (↓ vision, ↓ hearing)

PREDISPOSING FACTORS



PRECIPITATING FACTORS

• Acute cardiac events
• Acute pulmonary 

events
• Bed rest
• Drug withdrawal 

(sedatives, alcohol)
• Fecal impaction
• Fluid or electrolyte 

disturbances
• Indwelling devices

• Infections (esp. 
respiratory, urinary)

• Medications
• Restraints 
• Severe anemia
• Uncontrolled pain
• Urinary retention



• Dementia: risk factor for delirium

• Delirium in a patient without dementia: 

Associated with incident dementia

• Delirium in a patient with established dementia:

Associated with accelerated cognitive decline

DELIRIUM AND DEMENTIA











INCIDENCE & RISKS FOR 
POSTOPERATIVE DELIRIUM

10%

50%

1 or 2 risk factors 3+ risk factors

• Advanced age
• Cognitive impairment
• Physical functional 

impairment
• History of alcohol abuse
• Abnormal serum chemistries
• Intrathoracic and aortic 

aneurysm surgery

Increased risk with preoperative 
risk factors:



• Peak onset: 1st postoperative day

• Peak prevalence: 2nd postoperative day

• Associated with postoperative pain, anemia, use of 
sedatives and opioids

• Recent randomized trial used bispectral monitor to 
titrate intraoperative sedation (propofol):
 Delirium rate: light sedation―19%, usual care―40%

KEYS TO PREVENTING 
POSTOPERATIVE DELIRIUM



Postoperative cognitive dysfunction measured by 
declining performance on serial testing with a 
neurocognitive battery. 

Emerging studies suggest that delirium and POCD 
are associated but do not fully explain each other. 

DELIRIUM AND POSTOPERATIVE 
COGNITIVE DYSFUNCTION





History
• Focus on time course of cognitive changes, esp. their 

association with other symptoms or events
• Medication review, including OTC drugs, alcohol

Physical examination
• Vital signs
• Oxygen saturation
• General medical evaluation
• Neurologic examination to assess for new focal 

findings

EVALUATION: HISTORY & PHYSICAL



• Base on history and physical

• Include complete blood count, electrolytes, renal 
function tests

• Also helpful in selected situations: UA, urine 
toxicology, LFTs, serum drug levels, arterial blood 
gases, chest x-ray, electrocardiogram, cultures

• Consider imaging in some situations 

• Consider EEG and CSF in some situations 

EVALUATION: 
LABORATORY TESTING



• Requires interdisciplinary effort by clinicians, 
nurses, family, others

• Multifactorial approach is most successful because 
multiple factors contribute to delirium

• Failure to diagnose and manage delirium → costly, 
life-threatening complications; loss of function

MANAGEMENT: 
GENERAL PRINCIPLES



• Identify and treat reversible contributors
 Optimize medications (see next slide)
 Treat infections, pain, fluid balance disorders, sensory 

deprivation

• Maintain behavioral control
 Behavioral and pharmacologic interventions

• Anticipate and prevent complications
 Urinary incontinence, immobility, falls, pressure ulcers, sleep 

disturbance, feeding disorders

• Restore function
 Hospital environment, cognitive reconditioning, ADL status, 

family education, discharge planning

KEYS TO EFFECTIVE MANAGEMENT



MANAGEMENT: 
DRUGS TO REDUCE OR ELIMINATE

• Alcohol
• Anticholinergics
• Anticonvulsants
• Antidepressants 

(anticholinergic only)
• Antihistamines 

(anticholinergic only)
• Antiparkinsonian agents
• Antipsychotics

• Barbiturates
• Benzodiazepines
• Chloral hydrate
• H2-blocking agents
• Non-benzodiazepine 

hypnotics
• Opioid analgesics (esp. 

meperidine)

Almost any medication if time course is appropriate



• Use orienting stimuli (clocks, calendar, radio)

• Provide adequate socialization

• Use eyeglasses and hearing aids appropriately

• Mobilize patient as soon as possible

• Ensure adequate intake of nutrition and fluids, by hand 
feeding if necessary

• Educate and support the patient and family

MANAGEMENT: 
NONPHARMACOLOGIC



• Provide “social” restraints: consider a sitter or 
allow family to stay in room

• Avoid physical or pharmacologic restraints if 
possible

• If absolutely necessary for agitation in delirium, 
medications can be considered
 Antipsychotics are treatment of choice in low doses
 Contraindicated in Parkinson disease, Lewy-body dementia 

or history of neuroleptic malignant syndrome

MANAGEMENT: 
BEHAVIORAL PROBLEMS (1 of 2)



More about managing delirium with medications:

• Assess for akathisia and extrapyramidal (EPS) effects

• Avoid in older people with parkinsonism 

• In Parkinson disease or Lewy body dementia, a second-
generation antipsychotic with fewer EPS effects can be 
substituted (quetiapine)

• Monitor for QT interval prolongation, torsade de pointes, 
neuroleptic malignant syndrome, withdrawal dyskinesias

• Use benzodiazepines for sedative and alcohol withdrawal 
and history of neuroleptic malignant syndrome

MANAGEMENT: 
BEHAVIORAL PROBLEMS (2 of 2)







ANTIPSYCHOTICS 

• Occasionally needed for quality of life/death 
reasons

• Occasionally needed for aggression

• Use at lowest possible dose for shortest possible 
period 



• HELP Interventions: cognitive impairment, sleep 
deprivation, immobility, sensory impairment, 
dehydration

• Focus on nonpharmacologic approaches (eg, 
sleep protocol involving warm milk, back rubs, 
soothing music)

• Limit or avoid psychoactive and other high-risk 
medications

• Proactive geriatrics consultation

THE BEST MANAGEMENT
IS PREVENTION





















• The bar's name 
comes from the 
beer Delirium 
Tremens, whose 
pink elephant 
symbol also 
decorates the café's 
entrance





• Improved documentation of patient’s baseline cognitive status 
by “sending” facility.

• Presence of delirium at hospital discharge to a skilled nursing 
facility is a risk factor for readmission and can lead to 
misdiagnosis of dementia.

• Prolonged cognitive functional disability from delirium can 
make care planning difficult.

• Intensive therapy can facilitate cognitive recovery but not 
shorten the duration of delirium.

• Continue therapy as log as patient shows signs of 
improvement and not make permanent decisions about care 
needs until patient’s status plateaus.  

DELIRIUM AND CARE TRANSITIONS 



AGS Guideline for Postoperative Delirium provides 
recommendations with various levels of evidence

Choosing Wisely Recommendations: 
• Avoid physical restrains to manage behavioral 

symptoms of hospitalized older adults

• Do not use benzodiazepines or other sedative-
hypnotics in older adults as first choice for insomnia, 
agitation, or delirium

DELIRIUM GUIDELINES



• Delirium is common and associated with 
substantial morbidity for older people

• Delirium can be diagnosed with high sensitivity 
and specificity using the CAM

• A thorough history, physical, and focused labs 
should be performed to identify the underlying 
cause(s) of delirium

SUMMARY (1 of 2)



• A careful medication review is mandatory; 
discontinue any agent likely to contribute to 
delirium, if possible

• Managing delirium involves treating the 
underlying cause(s), avoiding complications, 
managing behavioral problems, providing 
rehabilitation

• The best treatment for delirium is prevention

SUMMARY (2 of 2)













How often delirium misspelled in the 
academic literature? 
• 0.1%
• 0.5%
• 1%
• 2.5%
• 5%
• 10%



Which decades were worst?

• 30-40
• 40-50
• 50-60
• 60-70
• 70-80
• 80-90
• 90-0000
• 2000+



What is the most common misspelling?

• Dilirium
• Delireum
• Delireum
• Delerium
• Delereum



Delerium had to be manually verified 
because
• It is the name of a Canadian electronic band
• It is the name of a bar in Belgium
• It is the name of a “coffee shop” in Amsterdam
• It is the B movie (Sequel of the movie Frailty)



• Delerium is a Canadian 
new age electronic 
musical duo that formed 
in 1987, originally as a 
side project of the 
influential industrial act 
Front Line Assembly

• The single Silence, 
featuring Sarah 
McLachlan hit number 
three in electronic music 
in the UK

• The song has been 
described as one of the 
greatest trance songs of 
all time.



• A Penn colleague described Burr as 
“conservative.” That may be putting it mildly. Burr 
had harsh words for psychoanalysis, for 
standardized education, and for young people 
who strove to cross class, ethnic, racial, or other 
lines and to climb social and economic ladders. 
Writing in The New York Times in 1913, he called 
for “segregation of the defective classes,” including 
government-imposed lifetime confinement in 
institutions.



• In his piece in The New York Times, Burr spent 
nearly half his space on undesirable immigrants, 
then cautioned against “the intermarriage of races 
as far apart as the negro and the Caucasian. . . . It 
leads to degeneracy.” In that same piece, Burr had 
cited the need for “segregation,” an approach often 
advocated by eugenicists.



• An 84-year-old man is brought to the ED by his family. His 
daughter thinks that he has mouth pain. 

• She says that he does not want to open his mouth, and he 
grimaces when others try to open it. 

• He usually eats well, but he has accepted only some 
liquids for the last 7 days. 

• He has been more lethargic and less interactive with family 
over the past 5 days. 

• History: CAD, CABG, prostate cancer, moderate cognitive 
impairment, osteoarthritis, bilateral knee replacement

CASE 1 (1 of 3)



Which one of the following is the most likely diagnosis?

A. Worsening of dementia
B. Delirium
C. Depression
D. Acute stroke

CASE 1 (2 of 3)



Which one of the following is the most likely diagnosis?

A. Worsening of dementia
B. Delirium
C. Depression
D. Acute stroke

CASE 1 (3 of 3)



• An 82-year-old woman is brought to the ED because she 
is coughing and short of breath. 

• She is lethargic, confused, and easily distracted, and she 
is trying to pull out IV lines. 

• History: systolic heart failure, CAD, hypertension, renal 
insufficiency

• Heart failure is diagnosed.
• Confusion Assessment Method (CAM) is positive for 

delirium.

CASE 2 (1 of 3)



Which one of the following is the best initial treatment for 
managing this patient’s delirium?

A. Administer haloperidol. 
B. Administer lorazepam. 
C. Encourage family to spend time at bedside.
D. Apply soft wrist restraints.

CASE 2 (2 of 3)



Which one of the following is the best initial treatment for 
managing this patient’s delirium?

A. Administer haloperidol. 
B. Administer lorazepam. 
C. Encourage family to spend time at bedside.
D. Apply soft wrist restraints.

CASE 2 (3 of 3)



CASE 3 (1 of 3)

An 80-year-old woman is admitted to the hospital because of 
worsening agitation that began a few days ago. 

• History: moderate Parkinson disease
• She refuses physical examination.
• Lab tests indicate UTI.
• CT of the head shows a new subdural hematoma. 
• She is trying to leave and cannot be redirected. Her family is at 

her bedside. 
• At 1:00 AM the agitation worsens, and the patient tries to hit the 

nursing staff. 
• She has been receiving her routine medications. 



CASE 3 (2 of 3)

Which one of the following should be started to lessen the 
patient’s agitation? 

A. Lorazepam 
B. Haloperidol 
C. Quetiapine 
D. Citalopram 



CASE 3 (3 of 3)

Which one of the following should be started to lessen the 
patient’s agitation? 

A. Lorazepam 
B. Haloperidol 
C. Quetiapine 
D. Citalopram 
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Which discipline has the most? 

• Geriatrics
• Psychiatry
• Neurology
• General medicine
• Anesthesia
• Surgery
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Delirium in Older Emergency Department 
Patients Discharged Home: Effect on Survival



Delirium – Prognosis in ICU



POST - OP













Whatever that is….



Evidence for Cholinesterase Inhibitors 
is Overshot
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