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Delirium – a common adverse drug event
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Increased risk of frailty 3, morbidity and mortality 4

Increased risk of institutionalization 1,4

Longer and costlier hospitalizations 1

=> High burden to the health care system 

1. Siddiqui et al., Age and Aging 2006
2. De la Cruz et al., Supp cancer care 2015
3. Ogawa et al., PLoS ONE 2017
4. Witlox et al., JAMA, 2010
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Hospital incidence rate 3-29% 1

Often missed 2

Challenge for patient, 
family members 

and hospital staff

Diagnostic Criteria of Delirium (DSM-5) 

4
Pervin F. et al. American Journal of Alzheimer’s Disease & Other Dementias 2016, Vol. 31(1):5-17
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Instruments
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> 40 tools

Best validated non ICU tools 1 

• CAM

• DOSS

• DRS-R-98

• MDAS

https://www.criticalcarepractitioner.co.uk/delirium-critical-

care/confusion-assessment-method-cam/

1. Helfand et al., J Am Geriatr Soc 2021; 69(2):547-555

DOSS
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 screening instrument

 brief rating with minimal training

 for nurses

 confirmation by experienced clinician

(=> CAM)

 can be implemented in the CIS:

https://www.criticalcarepractitioner.co.uk/delirium-critical-care/confusion-assessment-method-cam/
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Tools for ICUs
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• CAM-ICU

• ICDSC
(Intensiv Care Delirium 

Screening Checklist)

https://www.researchgate.net/publication/
5355381_Delirium_in_the_intensive_care_
unit/figures?lo=1

Delirium: A multifactorial syndrome
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neurotransmitter hypothesis 1,2

«abundance or deficiency»

Inflammatory  hypothesis 1,2

«stress-induced cytokines»

CRP   
IL-6 
IL-8

TNF-α

risk factors

Dopamine,

GABA, Histamine, 5-HT

Acetylcholine (ACH),

Melatonin

1. Savaskan / Haseman, Leitline Delir, 2007
2. Khan et al., JAGS, 2011

https://www.researchgate.net/publication/5355381_Delirium_in_the_intensive_care_unit/figures?lo=1
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Risk factors for delirium
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Risk factors, general

10

Risk factors: predisposing and precipitating (Inouie)

Inouye SK, Charpentier PA. JAMA. 1996 Mar 20;275(11):852-7
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Risk factors for delirium
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Risk factors, general

Pervin F. et al. American Journal of Alzheimer’s Disease & Other Dementias 2016, Vol. 31(1):5-17

Anticholinergic Drug Burden
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How to determine the ACH burden in a patient? 

• serum radioreceptor anticholinergic activity assay (SAA) 

• expert-based list of medications with ACH properties

=> Anticholinergic Burden Scales
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Systematic review with quality assessment
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=> 19 scales

=> 147 validation studies

Results of validation studies

14
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Inclusion criteria: 

• Inpatients aged ≥ 65 

• between 2015-2018 

• Length of stay ≥ 48h 

Exclusion criteria: 

• Delirium at admission

• Having been on the ICU > 24h

Outcome Delirium:

1. Positive Confusion Assessment 

Method (CAM) or ICD-10 Code 

F05.0, F05.1, F05.8 or F05.9

2. CAM or ICD-10 or daily mean of 3 

points or more in the Delirium 

Observation Scale Score (DOSS)

Low (< 3) vs. high anticholinergic burden

16

Multivariable analysis 

adjusted for age, sex, 

dementia, CRP and 

catheterization
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Anticholinergic burden & mortality?
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Managing delirium inducing medication
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Deprescribe all drugs without a clear indication

Reduce dose 

Suggest possible alternatives:

Therapeutic class Medication (examples) Alternatives

Tricyclic antidepressants amitryptilin
clomipramine

Depression: SSRI, SNRI
Pain: duloxetin, venlafaxin, 
pregabalin, gabapentin, patchs

First generation antihistamines clemastine
diphenhydramine
doxylamine

Allergy: levocetirizine, 
fexofenadine, loratadine
Sleep: herbs, mirtazapine, …

Spasmolytic drugs oxybutinin, solifenacin trospium

Analgesics tramadol, pethidin many alternatives

Parkinson medication biperiden, pramipexol none => levodopa/carbidopa
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Delirium Prevention (NICE Guidelines)
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1. stable care team of healthcare professionals, avoid moving people  

2. identify patients at risk for delirium within 24 hours of admission 

3. give a multicomponent tailored intervention provided by a multidisciplinary 

trained team  

• providing appropriate lighting and clear signage; a clock (consider 

providing a 24-hour clock in critical care) and a calendar should also be 

easily visible to the person at risk

• talking to the person to reorientate them by explaining where they are, 

who they are, and what your role is

• introducing cognitively stimulating activities (for example, reminiscence)

• facilitating regular visits from family and friends

• address risk factors like infection, pain, dehydration, nutrition, constipation

• address immobility by encouraging people to walk or do exercise

• address sensory impairment by ensuring that hearing and visual aids are 

available and in good working order.

• promote good sleep patterns and sleep hygiene

• carry out a medication review for people taking multiple drugs 

Recommendations | Delirium: prevention, diagnosis and management | Guidance | NICE

Delirium Prevention (NICE Guidelines)

20

1. stable care team of healthcare professionals, avoid moving people  

2. identify patient at risk for delirium within 24 hours of admission 

 including anticholinergic burden scales

 AUTOMATICALLY via CIS

3. give a multicomponent tailored intervention provided by a multidisciplinary trained team  

• providing appropriate lighting and clear signage; a clock (consider providing a 24-hour 

clock in critical care) and a calendar should also be easily visible to the person at risk

• talking to the person to reorientate them by explaining where they are, who they are, and 

what your role is

• introducing cognitively stimulating activities (for example, reminiscence)

• facilitating regular visits from family and friends.

• address risk factors like infection, pain, dehydration, nutrition, constipation

• address immobility by encouraging people to walk or do exercise

• address sensory impairment by ensuring hearing and visual aids are available and in 

good working order.

• promote good sleep patterns and sleep hygiene 

• carry out a medication review for people taking multiple drugs

Recommendations | Delirium: prevention, diagnosis and management | Guidance | NICE

https://www.nice.org.uk/guidance/cg103/chapter/Recommendations#interventions-to-prevent-delirium-2
https://www.nice.org.uk/guidance/cg103/chapter/Recommendations#interventions-to-prevent-delirium-2
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Prediction model DELIKT

21

Prevention: Systematic Revue 2015

22
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Melatonin & 
Ramelteon
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Patients with sleeping 
disorders: 
=> melatonin 2 - 6 mg                      
1 - 2 hours before sleeping

Treatment of Delirium

24
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Treatment Guidelines KSBaden
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Delirium 
(confirmed by

CAM)

Haloperidol i.v.
≥ 75y: 0.5 mg, 

< 75y: 1 mg 
every 15min, 
max. 3x /day

Benzodiazpines:
Lorazepam p.o. 1-

2.5 mg 4-6 x /d 
plus P.R.N.

yes

no

With-
drawal?

Per os?

Correct under-
lying causes,

=> delirium team

Midazolam i.v.
1 mg 

or nasal spray
2-2.5 mg 

every 10 min

noyes

Hallucinations
QTc < 450ms

Agitation
Parkinson / LBD 

Epilepsy, QTc < 500ms 

Haloperidol: start with
≥ 75y: 0.5-0.5-1-0.5 mg

< 75y: 1-1-2-1 mg

P.R.N. Haloperidol
≥ 75y: 0.5 mg
< 75y: 1 mg

every ½h, max. 5x /day

CAVE respiratory
depression

CAVE EPS, QTc
prolongation

Quetiapine: start with
≥ 75y: 5-5-12.5-12.5 mg
< 75y: 12.5-12.5-25-25

P.R.N. Quetiapine
≥ 75y: 12.5 mg
< 75y: 25 mg

every 1h, max. 3x /day

No continous prescription, 
approval by senior physian

Treatment Guidelines KSAarau

26

Quetiapine 12.5 - 25 mg B.I.D. (every 12 h), max. 100 mg/d 

Treatment according to symptoms:

• Mainly agitation (+/- hallucinations), M. Parkinson, Lewy Body 

Dementia: Quetiapine p.o. 12.5 - 25 mg B.I.D, max. 100 mg/d 

• Mainly aggression: Risperidone p.o. 0.5 - 1 mg B.I.D., max. 2 mg/d 

• Sedation required: Pipamperon p.o. 20 mg, 2-3 x /day

• Hallucinations: Haloperidol p.o. gtt. 0.5 -1 mg , 3-4 x /day, max. 4mg/d
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Take home messages
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• Delirium is common and represents a high burden for patients, care 

givers and health care systems.

• Recognizing and predicting delirium is difficult.

• Delirium is a multifactorial syndrome caused by many risk factors

including anticholinergic burden.

• Anticholinergic drug burden can be assessed by scales and is

associated with an increased risk of delirium, cognitive and functional

decline, falls and mortality.

• Prevention is important and should include multicomponant tailored

interventions provided by a multidisciplinary team.

• Treatment options are limited and often off-label. 

• If needed, antipsychotics could be used at low dose and with caution.


