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Objectives

Discuss the latest understanding of delirium—presentation, pathophysiology, precipitants 
and consequences

Explore latest data on management of delirium and its symptoms





Part 1: Diagnosing Delirium

DSM-V
Definition: Diagnostic Statistical Manual (DSM) V
A. Disturbance in attention (i.e., reduced ability to direct, focus, sustain, and shift attention) and 

awareness (reduced orientation to the environment).
B. The disturbance develops over a short period of time (usually hours to a few days), 

represents an acute change from baseline attention and awareness, and tends to fluctuate in 
severity during the course of a day.

C. An additional disturbance in cognition (e.g.memory deficit, disorientation, language, 
visuospatial ability, or perception).

D. The disturbances in Criteria A and C are not better explained by a pre-existing, established or 
evolving neurocognitive disorder and do not occur in the context of a severely reduced level of 
arousal such as coma.

E. There is evidence from the history, physical examination or laboratory findings that the 
disturbance is a direct physiological consequence of another medical condition, substance 
intoxication or withdrawal (i.e. due to a drug of abuse or to a medication), or exposure to a 
toxin, or is due to multiple etiologies.



Epidemiology

Delirium is common, particularly in the elderly

Systematic review of medical literature by Inouye et al. to accurately estimate the 
prevalence and incidence

• General Medical: prevalence of 18-35% with an incidence of  11-14%
• ICU: prevalence of 7-50% with an incidence of 19-82%

Likely underestimated given absence of modern screening and under-recognition of 
motor subtypes

12.5% of all adults admitted to MUSC



Clinical Presentation

Incident vs prevalent delirium
› Prevalent: acutely sick at presentation with AMS (delirium)
› Incident: develops during a hospitalization 

Fluctuating mental status: specifically level of arousal



Motor Subtypes:
Similar impact on morbidity and mortality
HYEPERACTIVE:

› Psychomotor agitation, hyperarousal
› Psychosis/delusions

› Often easier to diagnose 
HYPOACTIVE:

› Psychomotor retardation, decreased arousal
› Underappreciated occurrence of psychosis/delusions

› Often mistaken for depression (42% of in hospital consults for “depression” were actually 
delirious)

› A sleepy patient is a sick patient
MIXED:

› Combination or fluctuation between both

1.6%

54.9%

43.5%



Challenging diagnosis

Many factors contribute to missed diagnosis:
›  Fluctuating nature of illness
›  Subtle subtypes: hypoactive
›  Communication barriers between staff 
›  Inadequate use of delirium assessment tools
›  Lack of conceptual understanding
›  Similarity to and often mistaken with dementia



Challenging Diagnosis

Study of 303 elderly (median age 72yo) patients who presented to the ED, 25 (8.3%) 
had delirium.  

›  1 in 4 were identified by the emergency room physician
›  Of the 16 who were admitted to the hospital, only 1 recognized by admitting physician
›  Majority of these patients had hypoactive delirium

Study of 710 elderly (mean age 83) patients admitted to medical unit.  110 (15.5%) had 
delirium by validated screening tool.  

›  28 % of these patients were identified by clinical team in acute hospital setting



Delirium Screening Tools

Confusion Assessment Method (CAM)
 CAM-ICU
 bCAM
 pCAM
 FAM-CAM

Delirium Rating Scale (DRS)
 DRS-R98

4AT















Assessing Attention

Complex neuroanatomical process at the core of human behavior
Management of input of information and output of behavior

› Working memory
› Sustained attention
› Switching attention
› Selective attention

Whole brain process



Assessing Attention

Generally preserved in early dementia (AD)

Cancellation tests (SAAVEAHEART, CASABLANCA) discriminates between delirium and 
dementia

Months backwards highly sensitive

Digit span, serial 7s also uses executive function/working memory, less specific to 
delirium



What causes delirium?

Decrease ACh 
release/availability

Increase Glutamate 
release/availability

Increase Dopamine 
release/availability

Increase NE 
release/availability

Increase GABA 
release/availability



System Disintegration



Delirium vs Dementia

Delirium is an acute phenomena: Acute Brain Failure

Dementia is a chronic underlying process: Chronic Brain Failure

Dementia is a major risk factor for delirium

Important to look for change from baseline: Acute on Chronic Brain Failure



Specific subtypes of delirium

Hepatic Encephalopathy: Increased GABA tone shown in animal models

Delirium tremens/alcohol withdrawal: hyper-excitability of the VTA

Septic encephalopathy: dysfunction of cerebral blood flow shown by PET.  
Inflammatory response and endothelial/BBB break down



What causes delirium

Systemic/medical illness that leads to 
acute brain failure

Vulnerable brains at greater risk

Often multiple insults, some more acute 
than others



Causes of Delirium  (Usually more then 1!)
I WATCH DEATH

Infection/Iatrogenic (meds)

Withdrawal
Acute metabolic
Trauma
CNS Pathology
Hypoxia

Deficiencies (B12, thiamine, folate, niacin)
Endocrine
Acute vascular
Toxins
Heavy Metals



Cause of Delirium
Most often multifactorial
Predisposing Factors:
Dementia/cognitive impairment
Alcohol abuse
Advanced age
Severe comorbid illness
Sensory/functional impairment

Precipitating Factors:
Sedating or psychoactive medications
Mechanical restraints
Elevated serum urea
Surgery
Abnormal sodium
Many, many more

Inouye SK, Westendorp RGJ, Saczynski JS. Delirium in elderly people. Lancet. 
2014;383(9920):911-922. 





Impact of Delirium

Estimated to cost more then $164 billion per year in the US (2008)

Associated with increased mortality when controlling for severity of illness, comorbidities, etc.
› In the ICU associated with 2-4x increased 1 year mortality
› Non-ICU associated with 1.5x increased 1 year mortality



Impact of Delirium

Increased length of stay when controlling for severity of illness, age, presence of dementia, etc.
 Median LOS 5 days longer in MUSC patients who screened positive for delirium

Even greater impact on LOS if delirium was not present at admission 

Less likely to be discharged home, and thus more likely to be discharged to nursing or rehab 
facility



Cognitive Impact of Delirium

>50% of patients will experience up to a year of cognitive impairment

Increased rate of cognitive decline in patients with dementia

Marker of cognitive reserve in vulnerable patients



• 861 ICU patients, 74% had delirium

• 34% of patients <49 yo had cognitive 
function below baseline, consistent with 
severe TBI at 12 months





Delirium predicts development of 
dementia and reduction in MMSE



Part 2 Managing (maybe preventing) Delirium
Objectives
Create an organized approach to how to approach delirium

Discuss the studies that have been done in pharmacologic management of delirium

Understand the limitations of delirium treatments



Step 1: What’s causing the delirium

What is the baseline?

Look for all possible contributing factors

Do I need more information?





Causes of Delirium

I WATCH DEATH

Infection/Iatrogenic (meds)

Withdrawal
Acute metabolic
Trauma/Uncontrolled pain
CNS Pathology
Hypoxia

Deficiencies (B12, thiamine, folate, niacin)
Endocrine
Acute vascular
Toxins
Heavy Metals



Initial basic work up

Up to date CBC, CMP and vitals
Infectious as indicated
 UA
 CXR-aspiration risk?
 Blood cultures if febrile or leukocytosis
Vitamin/hormonal-b12/folate, TSH
ABG-hypercarbia as possible cause, obese/OSA?



Do I need brain imaging?

Indications:
› Focal neurologic signs consider BAT
› Trauma/fall (esp if anticoagulated)

JHM 2014 retrospective study
› Only 6/220 CTs done for hospital-onset delirium were positive or equivocal

› Excluded pts with fall, head trauma or new neuro deficit
Low yield

Consider MRI if prolonged/refractory course
 Considering PRES or increased ICP (immunocompromised r/o crypto)



Do I need an EEG?

Possible Indications: 
 Clinical signs of seizure
 More rapid change in level of alertness 
 Non-convulsive status

Spot EEG is quick and easy to obtain

LTM only if clinically indicated.  
 Could potentially make delirium worse



Do I need an EEG?

• Prospective EEGs of elderly (>65yo) delirious 
patients

• 12% had non-convulsive status



Do I need an LP?

Are they immunosuppressed?

What are you looking for?
 Infection: fever, nuchal rigidity
  *HSV and crypto serum PCRs
 Paraneoplastic: less acute course

Possible biomarkers being studied
 Catecholamines (Dopamine actually lower?!) (Henjum, et al. Brain Communications 
2021)
 AB42, t-tau, 5-HIAA, AChE





Step 2:  Control what you can control

Optimize your patient
 All electrolytes normalized
 BP as tight as is safe
 

Continue to look for additional causes/contributing factors

Environmental factors





Don’t forget the basics 

Urinary retention

Constipation

Nutrition/hydration

Untreated pain



(Safely) Remove offending medications

• Benzodiazepines (maybe taper off)
• Anticholinergics
• Antihistamines
• H2 blockers
• Steroids
• Psychiatric medications?
• Sleep aids
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Figure 2: Percentage of all admissions with delirium and # of BEERS Criteria meds 
recieved



Environmental interventions for delirium

Sleep:
 Lights on during day, off at night
 Move room, further from nursing station
 Sleep plan: schedule of vitals, plans
 Melatonin?

Reduce lines, tubes, restraints

Re-orientation, familiar setting (family)

Cognitive stimulation

Early mobilization



Daily sedation interruption

Light sedation (RASS goal of 0 to -2)

Avoid benzodiazepines

Analgesia only sedation if possible

Early mobility

**No specific recommendation on pharmacologic interventions (treatment 
or prevention)
(Devlin 2018)



Early Mobility

(Schweickert 2009)



Pharmacologic Prevention? 

Meta-analysis: 19 studies of medical and surgical patients

Current evidence does not support the use of antipsychotics 
for the prevention (or treatment) of delirium.  



Pharmacologic Prevention?
Dexmedetomidine: Alpha-2 agonist

• Reduction in delirium incidence (when compared to lorazepam and midazolam)
• ‘Safer sedative’?
• Value as an additive to ICU sedation.  Possible reduction of use of more 

offensive medications
• Not well studied in non-ICU.  

Melatonin: Hormone created in pineal gland used in circadian rhythm 
• Emerging but mixed evidence
• Meta-analysis of 4 RCTs trends towards benefit (Chen, et al, 2016)
• Lower side effects than other options
• Schedule, low dose

Suvorexant: (Belsomra) Orexin antagonist.  Sleep-aid by design
• Meta-analysis (Xu, et al, 2020) of 7 studies with significant reduction in delirium 

incidence, time to delirium
• Did not effect other outcomes (LOS, mortality, etc)



Step 3: Does my patient need medication for behavioral control

Non-pharmacologic interventions have failed

Patient is at risk of harm to self, staff or others

Patient behavioral symptoms are interfering with treatment



Guidelines do not recommend use of antipsychotics due to insufficient high quality studies



588 patients, 89% had hypoactive delirium.
Ziprasidone vs haloperidol vs placebo
No difference in any outcome

Do not use antipsychotics 
for hypoactive delirium!



Behavioral symptoms and agitation from delirium

A few things to keep in mind when recommending antipsychotics:
 Black box warning for all cause mortality in patients with dementia
 Multiple studies that show no benefit
 Critical Care Medicine guidelines say not to use
 Meds not without side effects (EPS, QT prolongation)
 Not all antipsychotics are the same



Behavioral symptoms and agitation from delirium

You’re choosing the best sedative for your patient

Pilot study, 18 in each arm.  Quetiapine (+PRN Haloperidol) vs 
placebo
Shorter duration of delirium in quetiapine arm
Reduction in use of other sedatives



Behavioral symptoms and agitation for delirium

Your pharmacologic tools:
 Antipsychotics
 Dexmedetomidine (alpha-2 agonist)
 Benzodiazepines
 Melatonin
 



Pharmacologic Treatment
No FDA approved medications for treatment of delirium

Antipsychotics: Diverse drug class, widely used
• Many studies, mixed evidence

• Recent meta-analysis: demonstrated no significant effect on delirium incidence, 
duration, severity, length of stay, or mortality (Neufield et al. 2016)

• Very patient specific

• Treating symptoms from delirium, not actual brain dysfunction
• Psychosis
• Agitation
• Patient/staff safety
• Risk reduction



Antipsychotics and QTc 

• Concern for QTc prolongation, development of Torsades de Pointes and/or ventricular 
fibrillation and sudden cardiac death

• Antipsychotics bind to Potassium channel (as do all QT prolonging drugs)
• Do not need to wait to give antipsychotic in an agitated/dangerous patient to get a baseline 

EKG

• Risk factors: Older (>65yo), known cardiac disease, electrolyte disturbance, female sex
• Risk increases with higher dose of medication

Ray, W, et al. Atypical Antipsychotic Drugs and the Risk of Sudden Cardiac Death. NEJM. 2009. 360.



Antipsychotics and QTc
QT corrected for rate 
• Bazett=  QT/(RR1/2)
• Fridericia= QT/(RR1/3)
Most (if not all cases) of sudden cardiac death occur at very large 
doses (>50mg of haldol/day)



How to approach QTc and Antipsychotics

1. Obtain EKG for baseline and monitoring, when safely able to do so, proceed with great 
caution if >500

2. Limit additional QT prolonging drugs if possible
3. Do not exceed upper limit of recommended dose 

a) Haldol 20mg/day, Seroquel 300-600mg/day, Zyprexa 20mg/day
4. Restrict dose in those with pre-existing heart disease
5. Ensure electrolytes are stable and replaced as indicated
6. Stop antipsychotics if QT increases or exceeds 500
7. Stop/reduce antipsychotic when no longer needed



Practical selection of antipsychotic for hyperactive 
delirium
• Single agent preferred
• Start low dose
• Recognize diminishing returns of increased dose
• Always have a discontinuation plan



Typical or atypical

Haloperidol (Haldol)
• Multiple formulations 

(IV/PO/IM)
• Risk of dystonia/EPS, NMS, 

TD and QT prolongation
• IV for severe agitation
• Risk of high doses with 

schedule + PRN
• Staff more comfortable

Quetiapine (Seroquel)
• Only PO
• Risk of orthostasis (falls), 

NMS (less so?), QT 
prolongation

• Hard to give pill when 
severely agitated

• Low risk of achieving 
high daily dose

• Good for ‘sundowning’

Olanzapine (Zyprexa)
• PO (pill and ODT) and IM
• Orthostasis, high dose is 

anticholinergic
• Risk of NMS, QT 

prolongation
• Can’t give with IV lorazepam
• Higher potency=less dosing 

intervals



How much do I give?

Haloperidol (Haldol)

Daily Max 20mg/day

Acute agitation (once)
 2mg IV or 5mg PO.
 Frail/elderly 0.5-1mg 

IV or 2.5mg PO
Scheduled (chronic)
 5mg PO Q8H (or 

more frequent)
 Include PRN doses 

(2mg IV).  

Quetiapine (Seroquel)

Daily Max 1200mg/day 
(300-600mg/day)

Acute agitation 
 25-50mg PO
 Frail/elderly 12.5-25mg

Scheduled
 25mg Q8H (consider 

50mg QHS)
 25mg Q8H PRN 

agitation

Olanzapine (Zyprexa)

Daily Max 20mg/day

Acute agitation (once)
 2.5-5mg IM/PO
 Frail/elderly 2.5mg 

IM/PO
Scheduled
 2.5-5mg PO daily
 Consider PRN dosing 

(2.5mg Q8H PRN)



Not randomized
Used for rescue with haloperidol failure 
in non-intubated patients

Conclusion: safe alternative in patients 
not responding to antipsychotic



When to use a benzodiazepine in treating agitation from 
delirium

Concurrent catatonia (hyperactive catatonia)—more next week
Withdrawal syndromes
Refractory symptoms
Immediate procedural need and antipsychotics not working (LP, MRI)
 How bad do you need it?
End of life



90 patients randomized to haloperidol + lorazepam or haloperidol 
+ placebo
Adding lorazepam resulted in less need for PRN antipsychotics 
and increased in perceived comfort by blinded caregivers and 
nurses

September 2017



Haloperidol + lorazepam significantly reduces agitation compared to 
haloperidol + placebo

Perception of comfort superior in lorazepam + haloperidol group



Is there a role for benzodiazepines?

Persistent agitated delirium, alcohol withdrawal delirium

Most trials found lorazepam/midazolam made symptoms worse, or less effective then 
antipsychotics
 Breitbart et al. haloperidol vs chlopromazine vs lorazepam stopped early bc of 

sedation in lorazepam group
 

May be helpful when antipsychotics contraindicated; Lewy body and Parkinsons







Delirium prevention with melatonin/ramelteon?

Diverse studies, with limited high quality RCTs and mixed results
Generally low risk
 Low dose (1-3mg)
 Scheduled
CCM: 2025 UPDATE- recommend using melatonin for sleep over not-melatonin



Step 4: Educate team, nursing and family

Document clearly
Convey severity to team
Discuss with family, empower them to help



Questions?


	Unsuspected Delirium: Differential Diagnosis and Treatment
	Disclosures
	Objectives
	Slide Number 4
	Part 1: Diagnosing Delirium��DSM-V
	Epidemiology
	Clinical Presentation
	Motor Subtypes:
	Challenging diagnosis
	Challenging Diagnosis
	Delirium Screening Tools
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Assessing Attention
	Assessing Attention
	What causes delirium?
	System Disintegration
	Delirium vs Dementia
	Specific subtypes of delirium
	What causes delirium
	Causes of Delirium  (Usually more then 1!)
	Cause of Delirium
	Slide Number 27
	Impact of Delirium
	Impact of Delirium
	Cognitive Impact of Delirium
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Part 2 Managing (maybe preventing) Delirium�Objectives
	Step 1: What’s causing the delirium
	Slide Number 36
	Causes of Delirium
	Initial basic work up
	Do I need brain imaging?
	Do I need an EEG?
	Do I need an EEG?
	Do I need an LP?
	Slide Number 43
	Step 2:  Control what you can control
	Slide Number 45
	Don’t forget the basics	
	(Safely) Remove offending medications
	Slide Number 48
	Slide Number 49
	Environmental interventions for delirium
	Slide Number 51
	Early Mobility
	Pharmacologic Prevention? 
	Pharmacologic Prevention?
	Step 3: Does my patient need medication for behavioral control
	Slide Number 56
	Slide Number 57
	Behavioral symptoms and agitation from delirium
	Behavioral symptoms and agitation from delirium
	Behavioral symptoms and agitation for delirium
	Pharmacologic Treatment
	Antipsychotics and QTc 
	Antipsychotics and QTc
	How to approach QTc and Antipsychotics
	Practical selection of antipsychotic for hyperactive delirium
	Typical or atypical
	How much do I give?
	Slide Number 68
	When to use a benzodiazepine in treating agitation from delirium
	Slide Number 70
	Slide Number 71
	Is there a role for benzodiazepines?
	Slide Number 73
	Slide Number 74
	Delirium prevention with melatonin/ramelteon?
	Step 4: Educate team, nursing and family
	Questions?

