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e Sindrome mentale organica acuta transitoria con:
— Compromissione globale delle funzioni cognitive
— Ridotto livello di coscienza

— Anormalita nell'indirizzare, mantenere, cambiare

obiettivi per I'attenzione
— Attivita psicomotoria aumentata o ridotta
— Alterazioni del ciclo sonno - veglia

Sinonimi (?): stato confusionale acuto
sindrome organica cerebrale acuta
reazione organica acuta
encefalopatia metabolica
psicosi tossica esogena
stato crepuscolare




Clinical review

ABC of psychological medicine
Delirtum
T M Brown, M F Boyle

BM] 2002;325:644-7

Delirium is a common cause
of disturbed behaviour in
medically ill people and is
often undetected and poorly
managed.

It is a condition at the
Interface of medicine and
psychiatry that is all too
often owned by neither.

Sensory misperceptions, including hallucinations and illusions, are comimon
in delinum. (Don Oeixole aod e Windmil by Guslave Dorg, 1852-1583)




Recognize that delirium Is a common
oresentation of disease Iin the elderly

Recognize that delirium is associated with
adverse outcomes

Know how to distinguish between delirium
and other diagnoses (dementia, depression)

Identify risk factors for delirium and strategies
for risk reduction

Discuss management strategies, recognizing
the limitations of current data

From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.




Sviluppo in ore o pochi
giorni (mancato
riconoscimento!)

Fluttuazione dei sintomi
con aggravamento la sera
(discrepanze nei rapporti
clinici!)
Compromissione di:

Coscienza

Vigilanza

Memoria

Attenzione

Capacita di

programmazione

Disorientamento

Incoerenza del pensiero e
del linguaggio
Allucinazioni ed illusioni
(visive, auditive, altro)

Ideazione delirante correlata
al disorientamento

Aggressivita

Apatia

Ansia, panico

Agitazione, vagabondaggio
Insonnia, letargia

Brown TM: Delirium; BMJ, 325, 644-647, 2002




32-67 % dei casi e non diagnosticato

W rischio di morbilita e mortalita

— mancato riconoscimento della causa
organica

— mancata correzione del disturbo
comportamentale
* Immobilita polmonite
* Vagabondaggio cadute e fratture




CP

SOB

Delirium sympt.s

>65 19%
74 87 959%
76 rr 66%
>62 110 22%

From: Bree
Johnston MD MPH, UCSF Division of
Geriatrics, Primary Care Geriatric
Lectures, University of California.

Pathy
Tinker

Bayer

20%
22%
42%
35%

1967

1981
1986

Aronow 1987

33%
16%
30%
18%

CP: chest pain
SOB: shortness of breath
Neuro: delirium




“Well Elderly” “Fralil elderly”

% with atypical presentation  25% 59%
Type of Presentation

Delirium 61%
ES 9%

Immobility 6%

Functional decline 19%

Other 0 5%

From: . Bree Jarrett et al. Arch Int Med 1995
Johnston MD MPH, UCSF Division of

Geriatrics, Primary Care Geriatric Patients were classified as being well or frail on the basis

Lectures, University of California. of the premorbid Barthel Index (well, score of > or =95 [n
= 76]; frail, score of < 95 [n = 117])




DSM 111 1980

— 1dentificazione del
gquadro

— sindrome psichica

organica

— causata da
alterazioni
somatiche

— con sintomi
psichiatrici multipli

— permette laricerca
e la comunicazione
tra clinici

— riassume le
sindromi:

e stato confusionale
acuto

e confusione
postoperatoria

e psicosi da Unita di
Terapia Intensiva




« DSM IV 1994 dalla

— Disturbo della storia, dall’esame

con . -
riduzione fisico, dal

dell’attenzione laboratorio di:

Disturbo o effetti di una
(memoria, pensiero, patologia organica
Iqrientam_ento, sistemica
mguagglo)soenza e/o fattori tossici

precedente anamnesi e/o effetti di farmaci

di demenza e/o possibili cause
Comparsa multiple

nell’arco
della giornata







Schor 1992 Medical & surgical >65 N=325
— 11% prevalence, 31% incidence
Johnson 1990 Medical >70 N=235

— 16% prevalence, 5% incidence
Francis 1990 Medical >70 N=229
— 16% prevalence, 8% incidence

Gufstafson 1988 Femoral neck Fract >65 N=111

— 33% prevalence before surgery,
— 42% Iincidence after surgery

From: Bree Johnston MD MPH, UCSF Division of
Geriatrics, Primary Care Geriatric Lectures, University of California.




| 4-24%0 prevalence at nme of hosparal admussion
G-30"% incidence (new cases) dunne admission

(3% of patents had no siens of delinom at 3 month

(HEY :-|'|1.|:i:-|'.|~ had no S1ETE o t delimam at & month

Prevalence of delirinm

Setting s with
deliriom

Hospitalised medically ill patents? 105000
Hospitalised elderly patients 10-40F%
Hospitalised cancer patients 200
Hospitahised ATDS patients A0-400
Termirally ill pabents 80

Da: Gail Greendale,
MD, Brandon

*High nisk conditiors and procedures include card ooy, Koretz. MD
hip futgeTy, tramsplant su v, burre. renal diabse. and ' '

kesions of the centml nervous system Lecture, UCLA.




5-56% deil pazienti ultrasessantacinquenni

ospedalizzati presenta Delirium

— (5%: Johnson, 1990; 15%:Rudberg 1977; 25% Francis, 1992,
Schor 1992; Inouye 1993; O’'Keeffe 1997; Milisen 1999; 51%
Williams, 1985)

Forma “iperattiva” (22%)
— P.vigile, iperattivo, rispondente agli stimoli
Forma “ipoattiva” (26%)
— P.torpido, con ridotta attivita psicomotoria

Forma “mista” (42%)
— Alternanza di forme durante il giorno o nell’episodio

Forma “non classificabile” (10%)
— Senza disturbi psicomotori




Il 32-67 % delle
forme non viene
riconosciuto o e
misdiagnosticato.

Psicosi dissociativa

Psicosi distimica (41% delle forme di delirium e
erroneamente diagnosticato come depressione)
Farrell Arch Intern Med 1995

Demenza

— Malattia di Alzheimer

— Malattia a Corpi di Lewy
— Demenza vascolare

Vasculopatia cerebrale acuta
Altra Patologia del SNC (es.acatisia nella MdP)
Crisi parziali complesse




CAM

(Confusion Assessment Method)

1. Acute change & fluctuation in mental status
and behavior
AND
2. Inattention
AND

3. Disorganized thinking

4. Altered consciousness (not alert)
Inouye SK et al. Ann Intern Med 1990;113:941-948.

From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.




I
[msmurbance of consaousness (reduced danry of awareness) with reduced
abuliry o Focus, sustam, or shift atrention
Change in cognition (memory, disonentanon, lnpoage) or the development
perceptual disturbance not better accounted for by pre-exishing dementia
[isturbance develops over shor ttme penod and fends o fluctuare over o
-.|.|:'.
Evedence trom hestory, physical exam, or ab that the coprunive disturbance is
caused by direct physiolopic conseguences of 4 medical condition, subsrance,

medication use, or multple enologes
- Gail Greendale, MD, Brandon Koretz, MD, Lecture, UCLA.

CAM—conbusion assessment method
¥ Druagnostc alporthm has four components:
) Acute onser and fluchatimge cours:

3 Disorpamzed thinking

41 Alrered level of conscriousness
To dapnose delinuam, need 1 and 2 and etther 3 or 4

Positrve Predichive Value: '™ ——

Memanve Predictove Value: 90-100%%




Sensitivity Specificity

Confusion 46 -.92 .90 -.92
Assessment Method *

Delirium Rating Scale ** .82-94  .82-.94
Clock draw .87 .93

MMSE (23/24 cutoff) 52-87 .76 -.82
Digit span test .34 .90

* validated for delirium & capable of distinguishing delirium from
dementia

** yvalidated in screening delirium severity

From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.




MMSE & Clock draw
-Not designed for delirium
-Useful at separating “normal” from

“abnormal”

-Not specific for distinguishing
delirium from dementia

-May be useful as change from
baseline

From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.




IS5 I'T DELIRIUM OR PS5YCHOSIS!

CoOMMON SIGNS
OF DELIRIUM

Confusion alsout
current tume, date,
place, or identity

Ditticulty paving
diicnticmn

Loss of recent
MEMmOory

Inability to think
logically

Inability to perform
simple calculations
Preoccupations com-
monly inconsistent

Hallucinations (if
anvy| mostly visual
or involving touch

Fever or l.!1||l.'| SIENS
Of InieECTIon

Evidence of recent
drug use

Tremaon

COoOMMON SIGNS OF
PsyYCHOSIS DUE TO A
Psycmiameic DISORDER

Usually, awareness
of time, date, place
and 1dentity

Retention of ability
to pay attention

Retention of recent
IMEINOrY

Inability to think
logically

Retention of ability
to calculate

Preoccupations often
hixed and consistent

Hallucinations it any)
mostly auditory

History of previous
psychiatrne distur-
bances

Lirug use not neces
sarly involved

Usually, no tremor




Delirium

Psicosi
funzionali

Disorientamento

comune

raro

Allucinazioni

visive

auditive

Eta avanzata

comune

rara

Patologie
organiche
preesistenti

comuni

Demenza
preesistente

comune

Coscienza
Attenzione

compromesse

normali

Ideazione

delirio a
contenuto
elementare

delirio a
contenuto
complesso

Memoria

compromessa

normale

EEG

80-90% con
rallentamento

normale




listinguishing delirium from dementia

Dehrmm

Dementia

CInsel

Aqute or subacute

[nsicd s

Course

Fluctuahng, usually
revolves over davs Lo
weeks

Progressive

Conscous level

Oiten impaired, can
Huchiate rapdly

Clear unil later stages

Cogmibve
detects

Poor short terin
[T TTIOTY, JHO0T
Allenion span

Poor short term memeory,
attenton less alfected unl
SEVETE

Hallucinahons

Common, especally
vistlal

OMben ahsent

Delusions

Fleeting,
non-systermatised

OMien ahsent

Psvehormeotor
Achviky

[nereased. reduced, or

unpredictable

Can be normazal




Delirium or dementia? Red flags in history and exam

Delirium

Dementia

onset
ise time of onset
Usually reversible
Short duration (usually davs 1o weeks)

Fluctuations (usually over mi
1
levels of ¢
Typically, an association with drug ONe
or withdrawal or with acute illness
Almost always worse at night
{(sundowning)
Inattention

”atien
attend t
or clock
cannot |

;‘vel

Long duration (years)

Typically, no association with drfe ugt

or acute iliness
ften worse at night

AUENDON NOL sustamed

fariable disorieation
Typically slow, incoberent, and
inappropriate langua
Impaired but variable recal

ntation (o nme and place
Possiild\ditficulty finding the nght

WOr
Aemory

€ s s "

especially for recent




DELIRIUM

different from
or

Superimposed
to

DEMENTIA




were reviewed, including seven prospective
studies, three retrospective studies, two cross-sectional studies,
and two clinical trials.

The prevalence of delirium superimposed on dementia ranged

from 22% to 89% of hospitalized and community populations aged
65 and older with dementia.

Studies examining outcomes have found that adverse events are
associated with delirium in persons with dementia, including
accelerated and long-term cognitive and functional decline, need
for institutionalization, rehospitalization, and increased mortality.

The importance of early recognition and prevention of delirium in
persons with dementia is stressed.

J Am Geriatr Soc. 2002 Oct;50(10):1723-32.




Quantifying fluctuation in dementia with
Lewy bodies, Alzheimer’s disease, and
vascular dementia

M.P. Walker, PhD; G.A. Ayre, PhD); J. L. Cummings, MD;, K. Wesnes, PhD); 1.G. McKeith, MD;
J.T. O'Brien, DM: and C.G. Ballard, MD

NEUROLOGY 2000:54:1616-1624

Study: A total of 155 subjects (61 with Alzheimer Disease, 37 with DLB,
22 with vascular dementia, 35 elderly controls) received clinical evaluation
for Fluctuating Cognition using a semiquantified measure applied by
experienced Clinicians ( ), 90-second cognitive
choice reaction time (CRT), vigilance reaction time (VIGRT) trials,
evaluation of mean EEG frequency across 90 seconds.

Conclusions:

. The periodicity of FC is
different in DLB and VaD cases, with important implications for the
underlying causal mechanisms and for differential diagnosis.




Variable Dementia, n 120 Controls, n = 35 Statiztical evaluation

Fluctuation Inventory, scale 1, mean = 5D 3.3+ 3.8 S t =507, p < 0.0001%

Choice reaction time (CRT) variability (SDh 7128 £ 990 f =304, p = 0.003%
8.3 P = 2.66,p = 0.005%)

Vigilance '-.';Ll'icl.|-i|il_'-.' (=00 115.7 + 537 - 21.8 P=3548p- RN
(CV = 18.6) ' t =334, p = 0.001%)

Owverall attentional performance (CRT S 65644 = 118,916 ' t =29, p=0.005%
vigilance 510

F Biat ir-lil.':'|||_'-.' -:i_-_[n ilieant.

o coefficient of varation.

dementio (Valll versus AD

Variahble 2 Al n Gl Statistical evaluation

Fluctuation Inventory, scale 1, mean = S 3.1+3.: .1+ 2.6 £ =310, p = 0.0027

Chotee reaction time (CRT variability (5D A51.9 + 1001.6 2184 © 146.2
(O = 34.52) O8N = 28 4)
Vigilance ".'-:l.l'i-:l.llilil_".' (=l 95.4 £ 333 115.1 = 45.2
OV = 14.7) OV = 15.7)
Orwverall attentional performance (CRT S 67,267 + 118303 25,259 + 20 882
vigilance S

* Btatiztically significant.

[ coelficlent of variation.

Patients with DLB had a greater prevalence and severity of
Fluctuating cognition (FC) than did patients with AD or VaD rated
using clinical, attentional, and EEG measures. (1)




Table 1 Comparative analyses using clinical and cognitive luciuating cognifion assessments:
dementia with Lewoy bodies (DLB) versus AD

Variahble DLE. n = a7 Al n = &1 Statistical evaluation

Fluctuation Inventory, scale 1, mean + S0 7.1+ 54 L1+ 246 ¢ = 105, p = 0.0001%

Choice reaction time (CRT) variability (S0 B15.9 + 900.0 215.4 = 146.2 £=51.p < 0.00017
(W = 53.2) OV = 28.4) = 2.2 p < 0.03%)
Vigilance variability (SD) 0.8 + TL0 S N5 i .45, p 0.15
= oV §7 it =096, p = 0.33)

Chverall attentional performance (CRT SD ' 25,259 + 20,582 ¢ =485, p = 0.00017%
vigtlance 51

* Btatiztically significant.

Y coefficient of variation.

Tahble 2 Comparative analyses Hh'.".f.'aﬂ; clinical and r'r-.l_e.?.'."."."-"t' }'.".'.'t'.".'.'c g Ccogn ifion assessments: dementia with
Lt'.'n"_*.' bhodies (DLB) versus vascular dementia (Val))

Variahble DLE. n aT 22 Statistical evaluation

Fluetuation Inventory, scale 1, mean + S0 71 +34 3.1+ 3. i=d4d, p= 000017

Chotee reaction time (CRT) variabihity (SD) H18.9 = 900.0 551.9 © 1001.6 f=1.1.p =029
(CV = 53.2) (CV = 34.52) = L, p = 0.14)

Vigilance variability (S0 1503 =710 a95.4 + 33.3 f= 2.8, ] .02
(CV = 20.9) (CV = 14.7) = 2.6, p < 0.01%)

Ohverall attentional performance (CRT 51 - 154,250 = 173,871 67,267 + 118,393 f 7. 0,059
vigilance SIh

F Stat ir-li-.-:1||},' -'i_'_tnillin_-;ml_

CV = coeflicient of variation.

Patients with DLB had a greater prevalence and severity of
Fluctuating cognition (FC) than did patients with AD or VaD rated
using clinical, attentional, and EEG measures. (2)




Sensitivity

Specificity




Normal aging

IFENENNENEEEED

Lewy Body Desease

Continuous mean EEG frequency brain map plot (2-second epochs)
across 90 second periods (resting eyes open).

No fluctuating cognition (clinical
FC score =0).

Although there are different
amounts of activity in different
cortical regions, this pattern of

cortical activation remains stable.

Severe fluctuating cognition (clinical
FC score = 12).

The pattern of electrocortical arousal
demonstrates an unstable,
continually fluctuating rhythm of
activation




DLB fluctuations

Specific features that reliably differentiate DLB from AD
and normal aging

T Ferman. Phl); G E. Smith, PhD; B.F. Boeve, MDD B, vk, PhD:; B.C. Petersen, M1, PhlD:
I}, BKnopman, M} N, Grafi-Radford, MEBECh, MRECP; 1. Pari=i, MD; and DWW Dhekson, MD

NEUROLOGY 2004:82:181-187

Study: 200 community-dwelling cognitively normal elderly persons,
70 DLB patients, and 70 AD patients with collateral informants. A 19-
item questionnaire was administered to the informants that queried
about symptoms of fluctuations and delirium (Composite Score O - 4).

Conclusions: Based on Composite Score, disturbed arousal and
disorganized speech are specific aspects of fluctuations in dementia
with Lewy bodies that reliably distinguish dementia with Lewy bodies
from Alzheimer’s disease and normal aging.




Frequency of combined
/ S EPS clinical synptoms in
i&m:l.t'll | Lewy Body Disease.
[ | g ™ 15w | ' VH: visual hallucinations
EPS: extrapiramidal s.
RBD: REM sleep
behavior disorders

2% vtk BHL

- Controls

Alzheimer Disease
l:l Lewy Body Disease

Percentape (a)

Newcastle brief semistructured

interview (administerd to el
Informants). ‘ |

Composite Score of amount . e
and severity in delirium Fincimathons Congposite Seore
fluctuations: O to 4




Fluctuations in attention

PD dementia vs DLB with parkinsonism
C.Ge Ballard, MECPsyeh, My Do Aarsland, MD; L MeRkeith, FRECPsyeh, MD; o1 O'Brien, MECPsyeh, DR

A Gray, PhD; F. Cormack, BSe; D Burn, MRECP, MD; T. Casz=idy, MRCP; R. Starfeldt, BSc;
J.-P. Larsen, M1 K. Brown, Phl¥;, and M. Tovee, Phl)

NEUROLOGY 20025091714 1720

Study: Evaluations of attention and fluctuating attention
(Cognitive Drug Research computerized battery) in 278 subjects (50
DLB, 48 PD dementia, 50 PD, 80 AD, 50 elderly controls) from the
Newcastle dementia and the Stavanger PD Register.

Conclusions: The profile of attentional impairments and fluctuating
attention is similar in PD dementia and DLB with parkinsonism. The
current findings do not support the current arbitrary distinctions
between these patient groups. Importantly, patients with pure PD do
not experience fluctuating attention. Dementia and fluctuations in
attention correlate in PD dementia.




REACTION TIMES (milliseconds) IN DIFFERENT TESTS

DLB 1601

1400

120

PD with dementia

LD

Kb

P D bl

A D pLILl ﬂ
L] T

Controls

CHTSI

|
||
N
||
|

L

Il

DLB with oo |

parkinsonism 1200
g +

DLB without :z;
parkinsonism |

4

pd L]

PD with dementia 0

H L O

COGRT CRTSD

SRT: Simple Raction Time. CRT: Choice Reaction Time.
COGRT: Cognitive Reaction Time CRTSD: Cognitive RT Standard Deviation




Assessment of delirium prospectively in a sample of 218 consecutive
patients (mean age 57 years) with an acute (</= 4 days) stroke (28
subarachnoid haemorrhages, 48 intracerebral haemorrhages, 142

cerebral infarcts) and in a control group of 50 patients with acute coronary
syndromes.

13% of acute stroke patients and only 2 % of acute coronary patient had

delirium (chi square p = 0.02).
Delirium was secondary to stroke without any additional cause in 1/3,

secondary also to medical complications in 1/3 and secondary to other
multiple potential causes in 1/3.

Delirium was more frequent after hemispherical than after
brainstem/cerebellum strokes (p = 0.02)

CONCLUSION: Delirium is more frequent in stroke than in coronary acute
patients; it is not a non-specific consequence of acute disease and
hospitalisation and it is secondary to hemisphere brain damage and to
metabolic disturbances due to medical complications.

J Neurol. 2004 Feb 251(2):171- 178.




Delusional state following acute stroke

Emre Kumral, MDD and Ozetir Oztirk, MD

NEUROLOGY 2004:62:110-113

Abstract—Delusional Ideations were seen in 15
patients in a prospective cohort population (n 360) with
acute stroke admitted within 24 hours of onset.

Specific Delusional Ideations may occur during the acute
stroke phase, but atypical forms with distinct behavioral
findings have also been observed.

Delusional Ideations are associated with right posterior
temporoparietal lesions.

However, distinct lesions were also seen, and duration
was relatively short, mostly less than 1 month.




Lesion NMRI T2
topography of
patients with
delusional ideation.
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erotomania, grandiose
Ideation, jealousy,
persecutory thought,
somatic delusions,
atypical delusional
form, including
Fregoli’'s phenomenon
(caregiver is taking a
variety of faces) and
Cotard’s syndrome
(patient believes that
he or she has lost

15 right handed patients (among a _
cohort of 360) everything).




Age
Cognitive impairment
— 25% delirious are
demented

— 40% demented in hospital

became delirious
Male gender
Severe iliness (comorbidities)
Hip fracture
Fever or hypothermia
Hypotension .
Malnutrition

High number of medications
Sensory impairment
Psychoactive medications
Use of lines and restraints
Metabolic disorders:
— Azotemia
— Hypo- or hyperglycemia
— Hypo- or hypernatremia
Depression
Alcoholism
Pain

From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.




Risk Factor

Unadjpsted Odds Rano

Pre-existing dementa
severe medical illness
Ylcohaol abase
Chimanmished ADL
Yhnormal serum sodm
Male oender

[ denressuon

Heanng impairment
Visual impairment

i
el

Da: Gail Greendale, MD, Brandon Koretz, MD, Lecture, UCLA.




Hepatic
encephalopathy
Uremia

Hypoglycemia

Hypoxia
Hypo / hypernatremia

Hypo /
hypermagnesiemia

Other electrolyte
disturbances

Acidosis
Hyper/hypoosmolarity
Phorphyria

Infections (AIDS)

Toxic and industrial
exposures

— Carbon monoxide
Organic solvents
Lead
Manganese
Mercury
Carbon disulfide
Heavy metals

Vitamin deficiencies

— Thiamine

- B12

— Nicotinic acid

— Folic acid

Endocrinopathies

— Thyroid

— Parathyroid

— Pituitary




Alcohol
Caffeine
Hallucinogens
Hinalants
Amphetamines
Cocaine

Meperidine and other
narcotics

Antiparkinson drugs
Sedative hypnotics
Steroids
Anticholinergics
Antihistaminics
Cimetidine
Disulfiram

Cardiovascular agents
— Beta-blockers

— Clonidine

— Digoxin

e Anti-infectious

agents
—Acyclovir
—Amphotericine B
—Cephalexine
—Chloroquine
—Isoniazide
—Rifampicine

Psychotropics
Phenothiazine
Clozapine
Lithium
Tricyclics
Trazodone

Cytotoxic

antineoplastics

Anticonvulsants
Phenobarbital
Phenytoin
Valproate
Carbamazepine

Salicylate

Ergot alkaloids

Methyldopa

Withdrawal yndromes
— Alcohol

— Benzodiazepines

— Barbiturates




Stroke
Hypoperfusion
Hypoxia
— Hyperviscosity
— Cardiovascular
e Dementia Vv — Respiratory
— Lewy Body Disease | * Epilepsy
— Alzheimer Disease . B Head Injury
~ Vascular dementia | Tys SN Hypertensive
* Infections Encephalopathy
Meningitis “am Brain Tumors
Encephalitis ) e Migraine

Brain abscess - =
Neurosyphilis Cerebral vasculitis

Lyme ES> L, Paraneoplastic
neuroborreliosis L limbic encephalitis

Cerebritis T 452 3 Trauma

Systemic infections o
with septicemia Sensory deprivation




Hyperventilation

Fluid and electolyte
disturbances

Hypotension
Haemorrhage
Specific surgery Embolism

~ Cardiac i a8 [+ Blood transfusion
— Orthopedic (femoral | | ERE™ i Infections or sepsis

neck / hip fracture) = K e
— Ophthalmologic Fragmented sleep

Anesthetic and Sensory deprivation
drug effects Sensory overload

Hypoxia Constriction
Anemia (Low Hb Procedures
and Htc) — Xray, samples
Feeding isorders

>3 new drugs

 have or develop delirium




Alcohol abuse

Telephone Interview for Cognitive Sstatus
score < 30 (poor cognitive status)

Specific Activity Scale Class IV (severe
functional impairment)

Abnormal pre-operative Na, K, glucose
Aortic aneurisms surgery

Noncardiac thoracic surgery

Age > 70

 Marcantonio et al. JAMA 1994 134-139

From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.




Total Points Risk of Delirium
(incidence, validation cohort)

0 2 %
1or?2 11 %

3 Oor more 50 %
— Marcantonio et al. JAMA 1994 134 -139

From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.




From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.

Patient Factors + Extrinsic Factors

Incidence of delirium per day

15-

B Low
O Intermediate
51 High M High

Low\

Baseline Risk Group

10-

0

High

Precipitating Factor Group Inouye JAMA 1996




 Nonspecific manifestation of a widespread reduction in
cerebral metabolism & derangement of
neurotransmission due to:

— Cholinergic deficiency
— GABA

— Dopamine

\[=

Specific receptors ( e.g., steroid)
Alteration of blood flow
Inflammatory mediators

Derangement of polysynaptic pathways from
reticular ascending formation to thalamus, prefrontal
cortex, posterior parietal cortex

From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.




Cholinergic deficits contribute to
behavioral disturbance in patients
with dementia

S L. Minger, PhD: M.M. Esiri, FRCPath: B. McDonald, MRCPath; .J. Keene, DPhil; .J. Carter;
T. Hope, FRCPsych: and P.T. Francis, PhD

NEUROLOGY 200055 1460-1467

Results: ChAT activity, but no other neurochemical markers, was
reduced in AD compared with controls. Loss of ChAT activity
correlated with cognitive impairment. Lowered ChAT activity also
correlated with increasing overactivity in patients with dementia in
both frontal and temporal cortex whereas ChAT:DA and ChAT:D1
ratios in temporal cortex correlated negatively with

aggressive behavior.

Conclusions: Disturbance of the cholinergic system may
underlie both cognitive and some noncognitive behavioral changes
In dementia, providing a basis for rational therapy.




H Koponen, J Partanen, A Paakkonen, E Mattila and
PJ Riekkinen

Spectral analysis of EEG in 51 elderly delirious patients
(DSM-III criteria) and in 19 controls.

As a whole group, patients showed significant reductions of
alpha percentage, increased theta and delta activity and
slowing of the peak and mean frequencies and these
changes were also obvious in individual recordings.

The alpha percentage and various ratio parameters
correlated significantly with Mini Mental State score, and
delta percentage and mean frequency with the lengths of
deliritum and hospitalisation.

The results indicate an between spectral EEG
changes and severity of cognitive deterioration in delirium.

JNNP 1989, Vol 52, 980-985




SA Jacobson, AF Leuchter and DO Walter

Quantitative EEG (QEEG) could assist in the differential diagnosis of
encephalopathy among elderly subjects with delirium, dementia, and
delirium coexistent with dementia.

Thirty four subjects from 57 to 93 years had standard 17-channel EEG
and quantitative EEG studies independently rated by two raters blind
to clinical diagnosis.

Variables which collectively distinguished normal from
encephalopathic records were Mini-Mental State Examination scores
and relative power in the alpha frequency band.

Variables which collectively distinguished delirium from dementia
were EEG theta activity, relative power in delta, and brain map rating.

The results suggest that cross-sectional QEEG study is potentially
useful in the early differential diagnosis of encephalopathy, and that
the variables which distinguish normal from encephalopathic patients
differ from the variables which distinguish delirium from dementia.

JNNP 1993, Vol 56, 153-158




Death: 8% vs. 1%, 90 day mortality 11% vs.
3%
Lengthened hospital stay: 12 days vs. 7 days

Increased nursing home placement: 16% vs.
3%

Functional decline

latrogenesis

Francis J et al. JAMA 1990:263:1097.

Levkoff SE et al. Arch Intern Med 1992;152:334 =~ —
Pompei et al. JAGS 1994, 42: 809 -

From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.




McCusker J, Cole M, Abrahamowicz M, Primeau F, Belzile
=

« RESULTS: The unadjusted hazard ratio of delirium
with mortality was 3.44 (95% confidence interval,
2.05-5.75); the adjusted hazard ratio was 2.11 (95%

confidence interval, 1.18-3.77). The effect was
stronger among patients without dementia.

CONCLUSION: Delirium is an independent marker
for increased mortality among older medical
inpatients during the 12 months after hospital
admission. It is a particularly important prognostic
marker among patients without dementia.

Arch Intern Med. 2002 Feb 25;162(4):457-63.




Kakuma R, du Fort GG, Arsenault L, Perrault A, Platt RW,
Monette J, Moride Y, Wolfson C.

« RESULTS: The analysis revealed a statistically

significant association between delirium and mortality
after adjustments for age, sex, functional level,
cognitive status, comorbidity, and number of
medications for the first 6 months of follow-up

CONCLUSION: The results of this study suggests
that nondetection of delirium in the ED may be
associated with increased mortality within 6 months

after discharge. _
J Am Geriatr Soc. 2003 Apr;51(4):443-50.




Nseases
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Other considerations
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Mlass, reauma, vascular, CNS infecnons, setzure/ post-ictal stare
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Industreal exposures
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Benzodiazepines

Alcohaol

LS depressants or shimulants

[ Mgromin

Cametidine (or other H2 blockers)

Central ant-hypertensmes

Anticholinergres:
Ant-histamines
Anti-Parkinsons dougs
Tricychic antidepressants
Muscle or Bladder relaxants




Delirium:
Optimising
management

Regular Review

David J
Meagher

BMJ, 222, 144-
149, 2001

Summa 'y pﬂill[H

Delirium 1s Especial]}' COIMITION 1n e]cler]}’ patients
and poses a substantial -:]ml]enge for clinicians

Nelirium comprises a wide of range of symptoms,
e prevailing narrow definition impedes
nand efforts to improve treatment

Diagnosis can Msgmproved by clinicians
becoming more aware of hypoactive
presentations, incorporating cognitive assessment
into routine practice, and using simple screening
instruments

Environmental strategies for treatment are free of
adverse effects but are underutilised

Neuroleptics (such as haloperidol) continue to be
used as first line treatment, but benzodiazepines
are indicated in specific situations




Patient’s factors
Individual:

evious episode of delirium
rsonality before illness
Peripperative;
purse nl'ﬁuslt1|'JL:1‘;1|i\'c period
ype ol opgration (lor example, hip replacement)
{Inurgcnc} operation
Dhiration of operation
Spefific condtions;
Bjirns; AILS; fradture; hypoxaemia; organ

eyample, dghydrgtion, low serum albumin
cgncentratipn)

Know

Evaluate

Treat

isuthiciendy; infeftion; metabolic disturbances (for

Risk factors for delirtum

Pharmacologi@al factoxs
Treatment with many dijugs
Dependence on drugs of alcohol
Use ol psychoactive (ll‘lll#"h' or alcohol

Specific drugs that may case problems
Benzodiazepines
Anticholinergic agents
Narcotics

Environmental factors ¢

Extremes in sensory experience (for example,
hypothermia)

Deficits in vision or hearing

Immobility or decreased activity

Social 1solation

Novel environment

Stress




Environmental factors in treating delirium

Providing support and orientation

Communicate clearly and concisely; give repeated verbal reminders of the
day, time, location, and identity of key individuals, such as members of the
treatment team and relatives |

Provide clear signposts to patient’s location including a clock, calendar,
chart with the day’s schedule

Have familiar objects from the patient’s home mn the room

Ensure consistency in stafl (for example, a key nurse)

Use television or radio for relaxation and to help the patient maintain
contact with the outside world

Involve tamily and caregivers to encourage teelings of security and
orientation

Regular review

Delirium: optimising management

David | Meagher

Simple measires to belp orientation (such as glasses, hearing aids, and

clocks) are effertive in the mamagement of delirium




Environmental factors in treating delirium

Providing an unambiguous environment

Simplily care area by removing unnecessary objects; allow adequate space
between beds —_—
Consider using single rooms to aid rest and avoid extremes ol sensory
experience —

Avold using medical jargon m patient’s presence because it may encourage
paranoia

Ensure that lighting is adequate; provide a 40-60 W night light to reduce
misperceptions

Control sources ol excess noise (such as stall, equipment, visitors); aim lor
<45 decibels in the day and <20 decibels at mght

Keep room temperature between 2 1. 1°C to 23.8°C

Regular review
Delirium: optimising management

David | Meagher




Environmental factors in treating delirium

Maintaining competence

[dentfy and correct sensory impairments; ensure patients have their glasses,
hearing aid, dentures. Consider whether interpreter is needed

Encourage sell care and participation in treatment (for example, have
patient give feedback on pain)

Arrange treatments to allow maximum periods ol uninterrupted sleep
Maintain activity levels: ambulatory patients should walk three times each

day; non- cunlmlcllnn patients should undergo a full range of movements
for 15 minutes three times each day

Regular review
Delirium: optimising management
David | Meagher

Simple measures to belp orienmtion soch as glasses, hearing aids, and
clocks) are effective in the mamgemesnt of ddirinm




103 treatment and 111 controls

Intervention: Surgery as soon as possible and geriatric
evaluation pre and post operation vs usual care.

Qutcomes Treatment  Control
Severe Confusion 7% 30%
Confusion 48% 61%
Length Of Stay 11.6 days 17.4 days

Gustafson et al JAGS 1991

From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.




A Multicomponent Intervention to Prevent
Delirium in Hospitalized Older Patients

e 852 patients aged 70+

e Prospective matching of patients on
iIntervention unit with patients on 2 usual

care units

» Risk factor reduction strategy targetting:
— cognitive impairment From:
— sleep deprivation ED einelsh

MD MPH, UCSF Division

— Immobility of Geriatrics, Primary
: | : Care Geriatric Lectures,
— ViSua |mpa|rment University of California.

— dehydration
Inouye NEJM 1999




Cognition Orientation, activitie s = =———

Sleep Bedtime drink,
massage, music, noise
reduction

Immobility Ambulation, exercises

Vision Visual aids and adaptive
equipment

Hearing Portable amplifiers,
cerumen disimpaction

Dehydration Blodd Nitrogen, volume
repletion

From: Bree Johnston MD
MPH, UCSF Division of Geriatrics, Primary Care
Geriatric Lectures, University of California. Inouye NEJM 1999




Any episode

# episodes

Study Control
9.9% 15% p=0.02
62 90 p=0.03

Delirium days 105 161 p=0.02

Conclusions The risk-factor intervention strategy that we studied resulted in
significant reductions in the number and duration of episodes of delirium in
hospitalized older patients. Theintervention had no significant effect on the
severity of delirium or on recurrence rates. This finding suggests that primary
prevention of delirium is probably the most effective treatment strategy.

From: Bree Johnston MD
MPH, UCSF Division of Geriatrics, Primary Care Inouye NEJM 1999

Geriatric Lectures, University of California.




Preoperative psychiatric assessment followed by
nursing reorienation (33% vs 14%)

Postoperative nursing reorienation (87% vs 6%)
Preoperative education about delirium (78% vs.

59%)
Pre and post operative psychiatric intervention

(13% vs 0)

— British J. Psych 1996 512-515 From:

Bree Johnston
— Can Med Ass J 1994 965-70 MD MPH, UCSF Division

— Nurs Res 1974 341-348 of Geriatrics, Primary

— Res Nurs Health 1985 329-337 Care Geriatric Lectures,
University of California.




Marcantonio ER, Flacker JM, Wright RJ, Resnick NM.

Randomized Clinical Trial of 126 patients

Intervention:

— “Proactive” Geriatric Consultation with Dally
Visits and structured protocols

Control Group:

— Management by orthopedist + consultation on
as-needed basis

Outcomes: MMSE, delirium scale (Confusion
Assesment Method), Length Of Stay in hospital

From: Bree Johnston MD :
MPH, UCSF Division of Geriatrics, Primary Care J Am Geriatr Soc. 2001

Geriatric Lectures, University of California. May;49(5):516-22.




e Protocols for:
— Fluid/electrolytes
— Pain treatment L 2=
— Eliminating unnecessary medications fs
— Bowel/bladder function
— Nutrition
— Mobilization
— CNS oxygenation

— Prevention of complications (Myocardial Infarction,
Pulmonary Embolism, Urinary tract infection,
pneumonia)

— Environmental stimuli

— Treatment of agitated delirium
Marcantonio, JAGS 2001

From: Bree Johnston MD
MPH, UCSF Division of Geriatrics, Primary Care
Geriatric Lectures, University of California.




Intervention |Control

Delirium, cumulative |20 (32%) 32 (50%)
Incidence

Severe delirium, 7 (12%) 18 (29%)

cumulative incidence

Hospital Length of 5 5 NS
stay, days
Delirium at 8 (13%) 12 (19%) |[NS
discharge

From: Bree Johnston MD

MPH, UCSF Division of Geriatrics, Primary Care -
Geriatric Lectures, University of California. Marcantonio JAGS 2001




Eliminate extra meds, reverse metabolic
abnormalities, hydration, nutrition

Geriatric consultation?

Education of patients and family
Re-orientation by staff, family, sitters, clocks,

calendars

Remove nonessential lines and tubes
Quiet, noninterrupted sleep at night
Stimulation (but not too much) during day
Discharge home?

From: Bree Johnston MD
MPH, UCSF Division of Geriatrics, Primary Care
Geriatric Lectures, University of California.




All drug therapy has side effects

Use only if delirium interfering with therapy, or
risking patient’s or others’ safety and welfare

Almost no data on outcomes in drug treated
versus non drug treated patients

No good Randomized Controlled Trials

Approach based on case reports and expert
opinion
From: Bree Johnston MD

MPH, UCSF Division of Geriatrics, Primary Care
Geriatric Lectures, University of California.




24-26 34 39

Pharmacological treatment of severe disturbance in delirium

e Administer 0.5-10 mg haloperidol (intramuscularly or intravenously)
depending on level of disturbance and likely tolerance (having considered
age, physical status, and risk of side effects)
e Observe patient for 20-30 minutes. If the patient remains unmanageable
but has not had any adverse eflects, double the dose and continue
monitoring:

Repeat the cycle until an acceptable response occurs or side eflects occur

’atient should be manageable not obtunded
e Up to 2 mg ol lorazepam may be administered intravenously or
intramuscularly every four hours and may be benelicial in allowing a lower
dose of antipsychotics to be used in cases in which extrapyramidal side
effects occur:

Monitor respiratory functions and level of sedation carefully

Consider administering flumazenil if there 1s evidence of significant
toxicity
e Upper limits on doses have not been clearly established, but up to 100 mg
ol mtravenous haloperidol every 24 hours is generally safe as 1s up to 60
mg intravenous haloperidol every 24 hours il benzodiazepines are used
concomitantly

Regular review
Delirium: optimising management

David ] Meagher




e One small Randomized Controlled
Trials of neuroleptics vs. benzos In
AIDS associated delirrum/dementia
found higher Side Effects with benzos

* Improved outcomes with neuroleptics
(N=67)

 Small sample, generalizability uncertain
— Breitbart et al Am J Psych 1996 231-237

From: Bree Johnston MD
MPH, UCSF Division of Geriatrics, Primary Care
Geriatric Lectures, University of California.




Considered agents of choice for most
cases of delirium

Randomized Clinical Trials in agitation and
dementia suggest benefit (NNT = 5)

Side effects can include extrapyramidal

Side Effects, hypotension, sedation,
akathisia

Sedation effect before antipsychotic effect
Haloperidol, Droperidol
Atypicals: Risperidone, Olanzapine

From: Bree Johnston MD

MPH, UCSF Division of Geriatrics, Primary Care
Geriatric Lectures, University of California.




Lowest possible dose, e.g., .5-1.0 BID tapering
down as delirium clears

0.5mg, repeat every 30 minutes until agitation is
controlled

Some advocate doubling of dose every 30 minutes
until agitation is controlled (probably not wise In
elderly!)

Droperidol can be used IV - more rapid onset

— Caution: sedation, hypotension, less anti-
psychotic than haloperidol

From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.




e Risperidone: for those with side effects
from haloperidol or contraindications

— Starting dose: .5mg HS or BID

 Olanzapine: agent of choice for
patients with PD with
hallucinations/delirium

— Starting dose 2.5mg PO HS or BID

From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.




Should usually be avoided

Agents of choice for Ethanol and Benzos
withdrawal

More rapid onset than neuroleptics

Peak effects brief, sedation more common, can
prolong delirium

May be useful in terminal delirium associated
with high dose narcotics and myoclonus

Lorazepam .5-1 mg IV or PO (t1/2 15-20
hours)

From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.




?Trazadone 25-100mg
Physostigmine (don'’t try this)

— reverses delirium due to anticholinergic
activity

— SE’s:. bradycardia, asystole,

bronchospasm, seizures
?Donepezil
?Mood stablilizers

Narcotics and pain medications (empiric
use in patients with dementia often helpful)

From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.




Unlikely to be entirely preventable due to
burden of iliness, interventions, and
environment

Restraints less humane than sedation (my
opinion)

Sitters versus sedation?

Depth of sedation?

Sedative of choice?

Bottom Line: RCTs needed

From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.




Review of 32 studies of ICU sedation, 20
short term and 14 long term

20 compared propofol with midazolam

*Propofol may result in faster time to
extubation, but higher rate of hypotension,

higher cost o Jemm
. Johnston? MD MPH,
el ong term cognitive outcomes? JCSF Division of

Geriatrics, Primary
Care Geriatric

eConclusion: More RCTs needed  ‘Lectures, University

of California.

Osterman et al. JAMA 2000:; 283: 1451-1459




RCT of 128 inpatients receiving mechanical
ventilation and continuous sedation In
medical ICU

Intervention: Interrupt sedation until patient

awake on a daily basis versus usual care

Duration of ventilation 4.9 vs 7.3 (p=0.004) in
Intervention vs control group

Median Length of stay 6.4 vs 9.9 days
(p=0.02)
— Kress et al NEJM May 18, 2000

From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.




 All evidence suggests that it Is easier to
PREVENT delirium than to TREAT delirium

Prevention of delirium is least likely to be
nossible In the intensive care unit

* Treatment of delirium in the intensive care
unit is particularly challenging and most
likely to require medications, sitters,
and/or physical restraints

From: Bree Johnston MD MPH, UCSF Division of Geriatrics,
Primary Care Geriatric Lectures, University of California.




Internal Medicine Fournal 2004; 34: 115-121

REVIEW

Delirtum: current trends in prevention and treatment
J. B. WEBER,! |. H. COVERDALE"? and M. E. KUNIK®?2

chiand, Auckl

Although it is associated with increased morbidity and mortality, it is often
not recognised and treated by physicians.

Predisposing factors are believed to have multiplicative effects and include
dementia, advanced age and male gender.

Recently developed models allow for the estimation of the risk of developing
delirium during a hospitalisation, based on predisposing factors and acute
additional stressors.




Britton A, Russell R.

Though much recent research has focused on the
problem of delirium, the evidence is still difficult to utilize
INn management programmes. needs to be
undertaken targeting specific groups known to be at high

risk of developing delirium, for example the cognitively
impaired and the frail elderly.

Delirium, though a frequent problem in hospitalized
elderly patients, is still managed empirically and there is
no evidence in the literature to support change to current
practice at this time

Cochrane Database Syst Rev. 2000;(2):CD000395
Cochrane Database Syst Rev. 2004;(2):CD000395




Natural history of mild cognitive
impairment in older persons

DA Bermett, MD; RS, Wilson, Phlv JA Schmeider, MD; DA, Evans, MOy LA Bacleti, PhDy,
M.T. Aggarwal, MLy, L.L. Barnes, PhDy JH. Fox, MDY, and J. Bach, MEW

Abstract—Baockgronrd: Cognitive abilitice of older perscns range from normal, to mild cognitive impairmant, to demen-
tin. Fow largs kngitudinal studies have sompared the natural histary of mild cognitive impaimment with similar persons
without eognitive impairmant. Matkods: Participants were older Catholic clergy without dementia, 211 with mikd cognitive
impsirment and 587 without cognitive impairment, whe undsrwent snmual clinical evaluation for AD and an asscosment
of different eognitive abilitics. Cognitive performance tests wore summarized to yield o compesite messure of global
eognitive fanction and separate summary meassures of episodic memory, samanti memory, working memory, perceptual
spaad, and visucspatial ability. The authors compared the risk of death, risk of incident AD, and rates of change in global
eognition and different cognitive domains ameng pemscns with mild cognitive impairment to thoss without cognitive
impsirment. All modale contrelled for age, sox, and education. Remadtar On average, parsons with mild cognitive impair-
mant had signifioantly lowar scores at baselins in all cognitive domains. Ohver an average of 4.5 reams of followarp, 20% of
perzons with mild eognitive impairment died, a rate 1.7 times higher than thees without cognitive impairment (85% CI,
1.2 te Z.50 In addition, 4 (24%) pemscns with mil cognitive impairment developed AD, a rate 2.1 times highsr than those
without cognitive impairment (855 O, 21 to 4.5% Finally, persons with mild cognitive impairment declned significantly
faster on measures of episcdic mamaory, semantic memory, snd parcepdual speed, but nok on messures of working memary
or visucepatial ability, ss compared with persons without cognitive impairment. Conalusions: Mild cognitive impairmsnt is
amcciated with an incrensed riske of death and meident AD, and a greater 1ate of decline in salected cognitive abilitics.
HEUROLOCTY 300 2;50: 108 305

NO MCI

Figure 1. Kaplan-Meter curve show-
ing risk of death among persons with
mild cognitive impairment (dotted
line) compared with those without
cognitive impairment (solid line.

Time(Years)




