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Delirium — a common adverse drug event

Challenge for patient,
A family members
Often missed 2 and hospital staff

Hospital incidence rate 3-29% 1!

Increased risk of frailty 3, morbidity and mortality 4

Increased risk of institutionalization 14
Siddiqui et al., Age and Aging 2006

De la Cruz et al,, Supp cancer care 2015 Longer and costlier hospitalizations 1
Ogawa et al., PLoS ONE 2017 .
Witlox etal., JAMA, 2010 => High burden to the health care system

Picture: www.freepik.com
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Diagnostic Criteria of Delirium (DSM-5)

1. A disturbance in attention (ie, reduced ability to direct, focus,
sustain, and shift attention) and awareness (reduced orientation
to the environment).

2. The disturbance develops over a short period of time (usually
hours to a few days), represents a change from baseline attention
and awareness, and tends to fluctuate in severity during the
course of a day.

3. An additional disturbance in cognition (eg, memory deficit,
disorientation, language, visuospatial ability, or perception).

4. The disturbances in criteria A and C are not better explained by
another preexisting, established, or evolving neurocognitive
disorder and do not occur in the context of a severely reduced
level of arousal, such as coma.

5. 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 (ie, due to a drug of abuse or to a medication), or
exposure to a toxin, or is due to multiple etiologies

Abbreviation: DSM-5, Diagnostic and Statistical M ! of Mental Disorders (Fifth
Edition).

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

> 40 tools

Best validated non ICU tools 1

« CAM

- DOSS

» DRS-R-98
- MDAS

1. Helfand et al., ] Am Geriatr Soc 2021; 69(2):547-555
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https://www.criticalcarepractitioner.co.uk/delirium-critical-care/confusion-assessment-method-cam/

Tools for ICUs

« CAM-ICU
« ICDSC

(Intensiv Care Delirium
Screening Checklist)

https://www.researchgate.net/publication/
5355381 Delirium_in_the_intensive care

unit/figures?lo=1

Chacklist item
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Descripton

Altared level of conscousnass®

A
B

nattontiveness

Disonentation

Hallucinaton-delusion
paychons

Puychomotor agitation
or refardaton

happropnate speech of
mood

Sleep/wake cycle
dsturbance

Symptom fhuctuaton

Total score

No response

Response 1o intense and repeated
stimulation

Response to mid or moderate stimulation
Nomul wakeluneas

Exaggerated response to normal
stimulation

Ddficulty following instructions or eamly
distracted

To tme, place, or person

Climcal manifestation or suggestwve
behavior

Agitation requining use of drugs of
reatrants, or slowing

Related to avents ot stustion, of
incoherent speech

Sleeping <4 hours/day, waking at night,
sleaping all day

Symptoms above occurnng miermittently

Oto8 7
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Delirium: A multifactorial syndrome

neurotransmitter hypothesis 2
«abundance or deficiency»

Dopamine,
GABA, Histamine, 5-HT

Acetylcholine (ACH),
Melatonin

CRP

IL-6

IL-8
TNF-a

Inflammatory hypothesis 12
«stress-induced cytokines»

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

Risk factors for delirium
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Predisposing (non-modifiable) Precipitating (potentially modifiable)
Demographic characteristics

- Age> 63 years old, male sex Drugs
Cognitive status - Sedative hyp icholinerg

- Dementia b diazepines, drug and alcohol withdrawal
Functional status Intercurrent lilness

- Immobility, history of falls - Infection, dehyd shock, li
Sensory impairment abnormalities, geni

- Visual, hearing malnutrition
Drugs Surgery

- Alcohol abuse - Orthopedi di di

- Polypharmacy Acute newrologic diseases
Comorbid condlitions - Stroke, memngitis, hemorrhage

- Severe illness, stroke, Envir !

kidney and liver disease - ICU admission, pain, physical restraints, catheters,

Decreased oral intake 10nal di mned sleep deprivation

- Dehydration, malnutrition
Note. ICU, intensive care unit. Source: Inouye, 2006

9
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Validation Cohort

Risk

Devalopment Cohort
1283 Hospltal-Days Among 166 Patients

Fisk of Delifum per 100 Person-Days

2131 Hosp#ial-Oays Among 312 Pabents

2
1

Inouye SK, Charpentier PA. JAMA. 1996 Mar 20;275(11):852-7

Basoline
Risk
Group
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Risk factors for delirium
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Precipitating Factors in Delirium

Drug-Related Factors

™~

Drug With High
Predisposing Factors in Delirium Anticholinergic Activity

Other Drugs

N\

Narcotics

Severe acute illness
Urinary tract infection
Hyponatremia Hypoxemia
Shock

Anemia

Pain

Physical restraint

Bladder catheter use

Older age

Male sex

Visual impairment presence of
dementia severity of demenfti
depression functional depefidence
immobility

Hip fracture dehydration alui
severity of physical lliness

Stroke

holism

latrogenic event Orthopedic surgery Metabolic abnormalities

Cardiac surgery
Noncardiac surgery
[ ive care unit

Armleet

High number of hospital procedures

Antipsychotics (eg,
chlorpromazine)
Antibiotics
Codeine
Cimetidine
Captopril
Dipyridamole
Dyazide
Digoxin
Furosemide
Isosorbide dinitrate
Nifedipine
Prednisolone
Theophylline
Jricydic antidepressants

Antiparkinsonian agents (eg, .-DOPA)

Antidiarrheal agents (containing
belladonna)

Benzodiazepines

Chlorpheniramine

Diphenhydramine

Haloperidol

Laxatives

Narcotics

Nonsteroidal anti-inflammatory drugs

Ranitidine

Warfarin

Pervin F. et al. American Journal of Alzheimer’s Disease & Other Deme|

Anticholinergic Drug Burden

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

2016, Vol. 31(1):5-17
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Alimemazine
Alprazolam
Alverine
Atenolol

Drugs on the Anticholinergic Burden (ACB) scale
(A total ACB scale score of three or more is considered clinically relevant)

Amantadine
Belladonna alkaloids
Carbamazepine
Cyclobenzaprine

Amitriptyline
Amoxapine
Atropine
Benztropine

Beclometasone dipropionate Cyproheptadiﬂ%“ Chlorpheniramine
Bupropion hydrochloride Loxapine Chlorpromazine
Captopril Meperidine Clemastine
Chlorthalidone Methotrimeprazine Clomipramine
Cimetidine hydrochloride Molindone Clozapine
Clorazepate Oxcarbazepine Darifenacin
Cadeine Pethidine hvdrachloride Desinramine

12
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Systematic review with quality assessment

=>19 scales SRR 4. o ot 1) (L

=> 147 validation studies Quality of anticholinergle burden scales and their
2 on clinical 7 RSOrS

Lo | . RESSIRSES '

e . ®@ © ® &

ain] ® ‘.. . .. . . Phariy of s st bt auie
. .

-~ ® ® 3 . N

- 9@ @ - ®ee

Lot o.o' . (R KN

MG WO MR A 00 SO W S T DA O Oww O Oeh 355 16 OWE s 2000
S 13

Results of validation studies st G

Lew 1
L In
ew Dy
Lwwd
i
Lo &

adl
<
<

<

K<

e | Aesscmmon

iy e
o
it v
et : Fomtier i velelabion Wistes et Scde

T T

Svdeace

wt
v Iy 2
Loewl 1 & i v
Lew v iv g

3

-

Lo )
Lww D L
s 52
Law 2
Ll
e &

14

24.10.2022



ORIGINAL ARTICLE
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Evaluation of the association of anticholinergic burden and
delirium in older hospitalised patients - A cohort study
comparing 19 anticholinergic burden scales

Angela Lisibach™***
Sven Schulthess' ©

| Giulia Gallucci’

| Valérie Benelli' | Ramona Kalin' |
| Patrick E Beeler® | Chantal Csajka®™* | Monika Lutters™®

Inclusion criteria:

» Inpatients aged = 65
* between 2015-2018
» Length of stay = 48h

Exclusion criteria:
+ Delirium at admission

QOutcome 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)

+ Having been on the ICU > 24h

Multivariable analysis
adjusted for age, sex,
dementia, CRP and

catheterization

AAS (Ehrt, 2010)

ABC (Ancelin, 2006) -
ACS (Boustani, 2008) -
ACL (Sittironarit, 2011) -
ADS (Carnahan, 2006) -
AEC (Bishara, 2017) -
AIS (Briet, 2017)

ARS (Rudoiph, 2008)
ATS (Xu, 2016) -
BAADS (Nery, 2019) -
CABS (Cancelli, 2008) -
Chew (Chew, 2008) -
Cl (Minzenberg, 2004) -
CrAS (Han, 2008) -
DRS (Hetner, 2015)

DS (Duran, 2013) =
GABS (Kiesel, 2018) -
KABS (Jun, 2016)

P (Minzenberg, 2004) -
SCDL (Summers, 1978)-

15
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Low (< 3) vs. high anticholinergic burden

__..__ :
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2
Odds ratio & 95% CI

Outcome Definitian
& Debrum (CAM + 1CD-10)
— @ — Dabrun (CAM 4 1CD-10 » DOSS)
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Anticholinergic burden & mortality?  Kantonsspital Aarau 0
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Managing delirium inducing medication

= Deprescribe all drugs without a clear indication
= Reduce dose
= Suggest possible alternatives:

Therapeutic class Medication (examples) | Alternatives

Tricyclic antidepressants amitryptilin Depression: SSRI, SNRI

clomipramine Pain: duloxetin, venlafaxin,
pregabalin, gabapentin, patchs

First generation antihistamines clemastine Allergy: levocetirizine,
diphenhydramine fexofenadine, loratadine
doxylamine Sleep: herbs, mirtazapine, ...

Spasmolytic drugs oxybutinin, solifenacin trospium

Analgesics tramadol, pethidin many alternatives

Parkinson medication biperiden, pramipexol none => levodopa/carbidopa

18
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Delirium Prevention (NICE Guidelines)

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

Rec ions | Delirium: prevention, di is and #&ht | Guidance | NICE

Kantonsspital Aarau

Delirium Prevention (NICE Guidelines)

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

dations | Delirium: prevention, di is and Réht | Guidance | NICE

24.10.2022
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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

Prediction model
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DELIKT

N P Odds 954 C1 DELIKT
T coemcient | SF ratio Lower | Upper score
Intercept -1.65| 004
Age >80 vears 100| 003 n 2.56 2%0 16
Medical Departinent 053] 003 1.70 1.59 1.82 8
Dementia 231 006 10.03 898 123 6
Hemiplegsa, Pamplegia 064 | 007 1.90 1.67 217 10
Catheterisation 0.66 | 004 194 1.81 207 10
Potassiun <3.5 of 4.8< mmol/| 019 004 121 111 131 3
Creatinine 2133 pmol] 006| 004 1.07 098 L16 1
Polymedication -5 drugs 014 | 0.04 115 1.07 123 2
ACH burden with CrAS >3 points 076 | 004 214 197 234 12
Performance measures Internal validation External validation
AUC 0.792 0.795
Sensitivity 0.689 0.682
Specificity 0.731 0.730
DELIKT score external validation
AUC 0.794
Seasitiviry 0.797 (cut-off at DELIKT Score of 20 points, Y1 0.42)
Specificity 0.623 (cut-off at DELIKT Score of 20 poiats, ¥10.42)
Brier score 0.083
Odds ratio at cut-off of 20 points 5.88(93% CI15.17,671)
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Prevention: Systematic Revue 2015

Fracwrrwrene 2007, Ripervre 7 @ M 61 17N
L 2010, Ot e B I T 1
Wang J0LY smperend ® M u o ne
FaRfear 1008, M Leronl 3 MO N
Tout s Ch o Tib 1oden
Tarw wnns

Loz i
Wesngeeeny Taa' o ST CM w 133000 o § B e O 00 1 . O
V&I NCOMMATHE Do PN IP 2 300

Metaarn . Mante
Study ar Lvweny Teral Gvesis Vo -
Meenn JOLL muvwen 7 €L L &1 T
W JO1A Ravesscs ) " " 3 s
Totd % CD - 500
Tord weets . 10

wangeeany Tar' « 24l (M - 145 H e IF =010 Foels
Tow frovwsd obir 2« J A7 (P w000

v ic
P06 07  ——

2361034, 053} -— [
AL O - » 1]
310008 1 e Sesnese
54 0N aRT) -

ok Raso Kaths
sl u-u_-#g_-o
Q3T L7 eaN i

I |

-:

025 1007, 0anl J
SI)I al l ] o

MeSpmmn reipte apvers Pt

Art) - gurvons Paxto ik Ratio Rak b Mk ol B
S1uy ar Subgoay Svents  Toral Dverts Total Weighn M-I Random, 995 C1 MW Bandors, 9% C) ABCDCIC
Cavterw 2060, bramgres T % 47 T i 100|062, L8J] ——
Uptan 2 00F, Deeapmat a B 7 44 Ne 130048 3 My —— ™"
MMTAes D031 Dmpa ] - H € liéx 1001632 1y —_— »
FUARION IO Do te z (e L A AZINO7 L3Y ————i—
Tonud win CO 20 AN as 008 oGS L
Texd ement i “
Wenraptweny Tad' w 00U (M w2l i wO4) Py 'R "‘) t ¢ ﬁ

VeI Nl ¢Tent Lo d 0P @« b2

sk of buss St

U Ry ShGam e e d b Seteciun ba i

1B} Ao it Cormeabeert (4 K etton bl

10 Shackeg o zamcpamn and peoarew [perkrruree 2an
101 ED2rg of SENTIE 4leeirE it MeEien bas

15 WCarphets Camanes €30 Uavce P

(V1500 (N S Ty (e Ty s

TG Ty bt

Art-(MTmTRe (wEaM eI e Seeory Placts

24.10.2022

11



24.10.2022

Tapervwertsl  Goven h Ao o e
. Wty o Bang g Gvnma  Tote: Gvews Totw Wege Se Sandus w9 O s Resdun M O
PRI —
Melatonln & :Nw--- 2 ' " L LY R T —
At w00 » = .o e IXRT A o=
ke (W% €1 1 we A8 I S0
Ramelteon e

Hotanguany Tad' = | 44 O« 100 % 45 > Q2001 F= 805

Tl b et et T O M F SR

IR | fopin . S0t )R e e 303 Bt pominn
e S [
Melatonin fos deliswm pe i0n m hospitalized """;’”‘ '; -
ts: A sysremaric review and pera- St pist e
panben v e analysly ) « n
PRy " b | - Gomwn 2010 7 -
VNG . e " =
St (9% €T -
las s Ll

tehmgerwds Tar =040 O = 2030 # « 5P = DOIT). F = TN

Tt S oot afecs 3 VKD 0 R0

Patients with sleeping o

disorders: g i

=> melatonin 2 - 6 mg sy s

1 - 2 hours before sleeping \oamrang ol o 111 LI
Butemm (W% IH m
Tos svwn -

Heteogerwdy Tad =000 OF « 367 ot ¢ & (P« Q&850 F v it

Vot R ottt 20 S0 0 B

Tatel 9rs £y "
Yw e AL

Tt el Pt LT M P RED
Vot f agrons Mwesat O = U Sv I P v AN 1o

Treatment of Delirium

E ]
Wotamgurmty TR/ = 032 0w = 3030 £+ 11 ¥ = 23008) # = %

@ 1 e NI RIt] b o
AL BT TeEe 15 = i
w &N O pALETY P

# o0 N 01 per ewy 77

4 0 4N 020 PL7 14N —mepe
B s SN g ety _

-oam an P 1en -
L)

»n w oam LTS Rl s
2 oW oI 0N 082 1.3 -
L R T Owpm e ==
boloEN wopn o -
DT T Rt T
e MR adepse o *
-

@ e A phas Al *

an at 1 - .

Kantonsspital Aarau .

Atypcal amigsychatics  Maleperidol St Vean Diference Sed. Wean Offererc fosk of ias
Stedy or Subg: Nean S0 Tatal Mear SD Totd Weght IV, Rasdoe, 95% C1 W, Randare, 3550 ABCDEFC
Trovee 011, (laedagins 37 B6 23 605 718 21 Jzd4%  0J8[-022 048 ———— 11008846
Crr 2014, Ftpanicone BT XN 603719 21 ILIX 0261-036 08N —t——— 1100006
Maneoon 7013, Qestapen [ 3] €5 M B ET 23 3658 2010, 027 e

Tosal 35% CO &7
Heteroperety Tar' « 004, « 290 e 2 P 02411 o 210
Tegtroasieman I« 050F =06

Wrastigmire Pacedo
Stady or Subgreuy Mear 50 Total Nean S0 Toul

M 0N 010]-030,05)

8 Mese Difference
Weight % landem, 95% O

-1 0% 0
Meanal anepypchases Hakpado!

Sud. W Differerce Risk of Bas
W. tardse, 955 O ALCDEFG

A 2010, SheRgTee 53 57 B 90 188 7
ven E§0. 2019, Rhvasigrere 13| 5951 54 IS5 50

Tocad (35% C0 62 5T
Htenogerety Ta « 001 W w 106 0w 1@ #0300 w38
Teg by versh o2 Ta (B4 9 « (140

foctagies
(1) 50 « rveraarme mange/ 155

153% -031[-134,070)
M 027(-012,085)

1000%  018(-023,059)

- CLLL L L

<2 sl N
Ranrgmes Pacebo

Aot of S wend

(AJ Randors seguence generanon {welection banl
(B) Alecanon onckalme ! (s cion bau

(C} Bnding of parncpents and persornel .,

(D6 $indrg of cutcone asvessment Metection bl
(B bscormpiene cetconee data (atraoe bus)

1F] Sekch neporeg (1eparieg bag)

(G Ceber s

24

12



Treatment Guidelines KSBaden 'emensseua e &

yes

Benzodiazpines:
Lorazepam p.o. 1-
2.5mg4-6x/d
plus P.R.N.

Delirium Correct under- With-
(confirmed by [—{ lying causes, drawal?
CAM) => delirium team -
no
yes Per os?
Agitation

Parkinson / LBD
Epilepsy, QTc < 500ms

Hallucinations
QTc < 450ms

No continous prescription,
approval by senior physian

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

Haloperidol: start with
> 75y: 0.5-0.5-1-0.5 mg
<75y:1-1-2-1 mg

Haloperidol i.v.
>75y: 0.5 mg,
<75y:1mg
every 15min,

Midazolam i.v.
1mg
or nasal spray
2-2.5mg

P.R.N. Quetiapine
275y:12.5mg
<75y:25mg
every 1h, max. 3x /day

P.R.N. Haloperidol
>75y:0.5mg
<75y:1mg
every %h, max. 5x /day

max. 3x /day
I

every 10 min
\

CAVE EPS, QTc
prolongation

CAVE respiratory
depression
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Quetiapine 12.5 - 25 mg B.1.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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 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.
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