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“...despite over 20 years of research on delirium, we
still do not know the natural history of and effective
treatment strategies for persons with dementia who
develop delirium. ...Future studies are needed to
evaluate prospectively the risk factors for DSD, and to
evaluate and test intervention strategies for
prevention of this condition...

Fick D.M et al J Gerontology Medical Science 2005; 60: 748-53
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Epidemiologia: DSD

The few studies on delirium that have included
persons with dementia demonstrate the high
prevalence ranging from 22% to 89%
= Studies performed in acute hospital, nursing
homes, hip fracture patients
= Delirium evaluation: DSM-IlI, CAM, Delirium
Symptom Interview, Organic Brain Syndrome,
Minimum Data Set
= Diagnosis of dementia: IQCODE, Blessed, DSM-
lll, Cerad Battery

Fick DM, et al. J Am Geriatr Soc. 2002:50:1723-32




PROGRESS IN GERIATRICS

Delirium Superimposed on Dementia: A Systematic Review
Donna M. Fick, RN, PhD,"" Joseph V. Agostini, MD,* Sharon K. Inouye, MD, MPH?*

JAGS 50:1723-1732, 2002
© 2002 by the American Geriatrics Society



Table 3. A Research Agenda for Delirium Superimposed on Dementia in Older Persons

Diagnosis and evaluation: Develop and refine diagnostic criteria and instruments for delirium superimposed on dementia.
Methodological issues to consider:

« |[dentify overlapping features of delirium superimposed on dementia with defined measures.

« Distinguish important clinical features of delirium with dementia versus exacerbation of existing dementia and behavioral
disturbances.

« Elucidate factors that determine recognition of delirium in persons with dementia.
* Develop valid methods and measures to define premorbid functioning if history is not known or family/caregivers not available.

Natural history/epidemiology: Natural history and outcomes of delirum in persons with dementia. Issues to consider:
» Evaluate dementia subtypes and stages of dementia in the development of delirium.
» Separate the prevalent cases (present on admission to setting) from incident cases.
» Evaluate recovery from delirium in persons with dementia compared with persons with delirium without dementia.

» Assess whether a history of delirium in persons with dementia is a surrogate marker for other factors in dementia such as
behavioral disturbances.

* Describe short- and long-term outcomes in persons with delirium and dementia.

Pathophysiology of delirium superimposed on dementia versus dementia and delirium alone. Issues to consider:
* [nvestigate overlapping features of superimposed on dementia versus dementia and delirium alone.
 Common pathophysiological mechanism versus multiple abnormalities.

Etiology/risk factors: Analyze the complex etiology and factors associated with delirium in persons with dementia. Methodological
issues to consider:

* Develop predictive models for dementia patients at highest risk of delirium.
* Determine the clinical utility of diagnostic tests for delirium in persons with dementia.
« Clarify the at-risk period and effect of repeated episodes of delirium. (Do repeated delirious episodes lead to a steeper overall

Prevention/management: Establish cost-effective, replicable approaches to the prevention and management of delirium in persons
with dementia. Issues to consider:

= Develop educational programs for health professionals, family members, and caregivers to improve recognition of delirium in
persons with dementia.

» Assess what effect prevention of a delirious episode has in the course of dementia.

» Assess the cost-effectiveness of delirium prevention in persons with dementia compared with delirium prevention in those
without.

* Assess prevention of delirium in dementia across all settings (home, hospital, nursing home).



ORIGINAL RESEARCH Annals of Internal Medicine

Adverse Outcomes After Hospitalization and Delirium in Persons With
Alzheimer Disease

Tamara G. Fong, MD, PhD; Richard N. Jones, S5cD; Edward R. Marcantonio, MD, SM; Douglas Tommet, MS; Alden L. Gross, PhD, MHS;
Daniel Habtemariam, BA; Eva Schmitt, PhD; Liang Yap, PhD; and Sharon K. Inouye, MD, MPH

Table 3. Adjusted and Unadjusted Relative Risks for Death,
Institutionalization, Cognitive Decline, and Any Adverse

Outcome™
Varlable Relatlve Rlsk (95% CI)
Hospltalized Hospltalized
Patients Patlents With
Without Delirlumt
Dellrlumt
Death (n = 771)
Unadjusted 5.3(2.2-12.8) 8.9 (4.0-20.0)
Adjustedt 4.7 (1.9-11.6) 5.4(2.312.5)
Institutlonallization (n = 771)
Unadjusted 7.3 (4.3-12.5) 10.8 (6.5-18.0)
Adjustedt 6.9 (4.0-11.7) 9.3 (5.5-15.7)
Cognitive decline (n = 480)
Unadjusted 0.9 (0.6-1.3) 1.6 (1.2-2.2)
Adjustedt 0.9 (0.6-1.4) 1.6 (1.2-2.3)

Any adverse outcome (n = 590)
Unadjusted 1.8 (1.4-2.2) 25 (2.0-3.0)

Adjusted¥ 1.7 (1.4-2.2) 2.2(1.8-2.7) Ann Intern MEd 2[]12.1 568‘48—856
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Delirium in older medical inpatients
and subsequent cognitive and
functional status: a prospective study

Jane McCusker,”" Martin Cole,* Nandini Dendukuri,
Eric Belzile,” Francois Primeau*

CMAJ 2001;165(5):575-83
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Fig. 2: Mean score (and 95% CI) for Barthel Index at enrol-
ment and follow-up, according to delirium and dementia sta-
tus at enrolment. The p values for 2-sided i-tests of pairwise
differences in means are presented in Table 2.
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Fig. 3: Mean score (and 95% CI) for Instrumental Activities of
Daily Living (IADL) at enrolment and follow-up, according to delir-
ium and dementia status at enrolment. The p values for 2-sided
t-tests of pairwise differences in means are presented in Table 2.
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Delirium superimposed on dementia is more predictive of
adverse outcomes than dementia alone

Table 1 Characterisucs of 2340 patents admitted to a Rehahilitanon and Aged Care Unit between 2002-2006

Mo DelNo Dem Dem alone Del alone DsD P

(n=1450) (n =573 (n=108) (n = 209)
Age, years 77.2+6.9 81.3+66 79.4+6.5 83.2+7.0 0.000
Female, n (%) 1072 (19.3) 442 (77.1) 79 (73.1) 149 (71.3) 0.311
Living alone, n (%) 559 (39.0) 177 (31.1) 56 (26.8) 56 (26.8) 0.000
Transferred from acute hospital wards, n (%) 541 (38.2) 155 (28) 71 (67 .6) 118 (57.3) 0.000
Body Mass Index (BMI), kg/cm® 26.1+14.5 243147 23.7+4.6 228+11.9 0.000
Charlson comorbidity index 23+241 3.7+241 3.0t27 3.7+22 0.000
Barthel Index (1 month before) (0-100) 87.4+18.4 71.7+25.1 83.7+224 67.61+25.5 0.000
Barthel Index on admission (0-100) 64.3 +24.3 50.5+27.7 42.7+259 27.5+21.5 0.000
Mini Mental State Examination (0-30) 256+4.0 18.7+56 223+59 14.8+6.1 0.000
MNo. of drugs on admission 52+2.4 51+23 59+29 55+26 0.019
MNo. of drugs on discharge 48+2.0 47+19 44417 4.4+21 0.006

228495 23 2714107

|Inst'rtutic-nalized at discharge, n (%)

55 (3.8)

41(7.2)

12 (11.3)

42 (20.4)

(1]
0.000 |

Int J Geriatr Psychiatry 2010; 25: 433—-436.
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Delirium superimposed on dementia is more predictive of
adverse outcomes than dementia alone

In a multivariate logistic regression model, adjusted for age, gender,
Body Mass Index, comorbidity, functional status on admission and
groups membership (DSD, dementia alone, delirium alone, and
neither delirium nor dementia) as the main predictors, DSD(Odds
Ratio, OR, 2.0; 95%CI, 1.2 to 3.4; p.0.006 vs. those with neither
delirium nor dementia), age (OR, 1.1; 95% CI, 1.0 to 1.1; p.0.000) and
Barthel Index on admission (HR, 0.97; 95%CI, 0.97 to 0.98; p.0.000)
significantly predicted institutionalization immediately after
discharge.

Int J Geriatr Psychiatry 2010; 25: 433—-436.



The effect of DSD on walking dependence at rehabilitation
discharge in 1883 elderly patients admitted to a Department
of Rehabilitation and Aged Care

Odds Ratio 95% Confidence Interval

No delirium no dementia

-Dementia 2.24 1.62-3.09 0.000

1.01 .98-1.02 0.680
Walklng dependence 9.72 7.49-12.63 0.000
pre-admission
Charlson Index 1.19 1.03-1.19 0.006
PCR admission, (mg/dl) 1.08 1.04-1.12 0.000
Length of stay 1.06 1.05-1.08 0.000

Morandi et al. Unpublished data, Ancelle della Carita, Cremona




The effect of DSD on walking dependence at 1-year follow-
up in 1883 elderly patients admitted to a Department of
Rehabilitation and Aged Care

Odds Ratio 95% Confidence Interval

No delirium no dementia

-Dementia 1.91 1.44-2.53 0.000

1.06 1.05- 1.07 0.000
Walkmg dependence 3.23 2.58-4.03 0.000
rehabilitation discharge
Charlson Index 1.29 1.20-1.37 0.006
Length of stay 1.02 1.01-1.04 0.000

Morandi et al. Unpublished data, Ancelle della Carita, Cremona




Journal of Gerontology: MEDICAL SCIENCES
2005, Vol 604, No. 6, 748-753

Capyright 2005 by The Gerontological Society of Americ

Delirium Superimposed on Dementia in a
Community-Dwelling Managed Care Population:
A 3-Year Retrospective Study of Occurrence,

Costs, and Utilization

Donna M. Fick,l'z'3 Ann M. K()lum)wski,} Jennifer L. Wuller,1 and Sharon K. In()uy:—:‘1

Table 2. Paid Costs and Utilization in U.S. Dollars by Matched Comparison Groups

Dementia Only Delirium Only Control

(N = 699) (N = 699) (N = 699) (N = 699) Overall
Cost and Utilization Variable Mean (50 Mean (5 Mean (RYR)] Mean (5 p Value
Total cost, $ 9566+ (18232) 7557 (13056) 9422 (23341) 4766 (G6d4) <001
Facility cost, % 5582 (14215) 3654 (9212} 5312 (18751) 2471 (4565) <001
Provider cost, % 2603! (3754) 2303 (57799 2407 (3497) 1630 (2070 =001
Prescription cost, § 1067 (3103 1309 (3152) 1368 (3581) 424 (1497) =001
Inpatient admissions, No. 3l (4.0 210 (3.1) 26 (33) 1.4 (2.6) <01
Ctpatient visits, No. 57 (7.8) 56 (7.4) 5.8 (7.4) 4.7 (5.8) 0.021
Office visits, No. e (39) 49 (42) 55 (44) 56 (509 =001
Emergency room visits, No. 3.1%H (4.2) 22 (4.0) 2.2 (3.0 1.2 (2.2) =001
Skilled nursing home visit stays, No. 0.5 (1.7 02 (0.5 0.2 (1.0 0.0 (0.3) < (1
Filled prescriptions, No. 28 (72) 37 (75 39 (B6) 14 (42) =001
Unique prescriptions, No. 4 (1) f (1 §] (1 2.6 (7.4) <01

| costi medi totali in un periodo di 3 anni erano di $9,565 per il
gruppo DSD, 7,556 per il gruppo con sola demenza, $9,422 per il

gruppo con solo delirium e $4,765 per il gruppo di controllo.
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Table 3. A Research Agenda for Delirium Superimposed on Dementia in Older Persons

Diagnosis and evaluation: Develop and refine diagnostic criteria and instruments for delirium superimposed on dementia.
Methodological issues to consider:

« |[dentify overlapping features of delirium superimposed on dementia with defined measures.

« Distinguish important clinical features of delirium with dementia versus exacerbation of existing dementia and behavioral
disturbances.

« Elucidate factors that determine recognition of delirium in persons with dementia.
* Develop valid methods and measures to define premorbid functioning if history is not known or family/caregivers not available.

Natural history/epidemiology: Natural history and outcomes of delirium in persons with dementia. Issues to consider:
» Evaluate dementia subtypes and stages of dementia in the development of delirium.
» Separate the prevalent cases (present on admission to setting) from incident cases.
» Evaluate recovery from delirium in persons with dementia compared with persons with delirium without dementia.

» Assess whether a history of delirium in persons with dementia is a surrogate marker for other factors in dementia such as
behavioral disturbances.

* Describe short- and long-term outcomes in persons with delirium and dementia.

Pathophysiology of delirium superimposed on dementia versus dementia and delirium alone. Issues to consider:
* [nvestigate overlapping features of superimposed on dementia versus dementia and delirium alone.
 Common pathophysiological mechanism versus multiple abnormalities.

Etiology/risk factors: Analyze the complex etiology and factors associated with delirium in persons with dementia. Methodological
issues to consider:
* Develop predictive models for dementia patients at highest risk of delirium.
* Determine the clinical utility of diagnostic tests for delirium in persons with dementia.
« Clarify the at-risk period and effect of repeated episodes of delirium. (Do repeated delirious episodes lead to a steeper overall

Prevention/management: Establish cost-effective, replicable approaches to the prevention and management of delirium in persons
with dementia. Issues to consider:
= Develop educational programs for health professionals, family members, and caregivers to improve recognition of delirium in
persons with dementia.
» Assess what effect prevention of a delirious episode has in the course of dementia.
» Assess the cost-effectiveness of delirium prevention in persons with dementia compared with delirium prevention in those
without.

* Assess prevention of delirium in dementia across all settings (home, hospital, nursing home).




The Journal of Neuropsychiatry and Clinical Neurosciences, VOL. 19, No. 4

NEUROPRACTOPIN | September 01, 2007

Phenomenological Distinctions Needed in DSM-V: Delirium,

Subsyndromal Delirium, and Dementias

David Meagher, M.D., M.R.C.Psych.; Paula T. Trzepacz, M.D.

The Journal of Neuropsychiatry and Clinical Neurosciences 2007;19:468-470.

DSM-V can provide more clarity regarding differential diagnosis and
comorbidity by addressing relative frequencies and characteristics of
individual symptoms, including further phenomenological delineation of
dementia types, and by increasing awareness of symptoms possibly related
to subsyndromal delirium.

It is underappreciated that delirium symptoms predominate dementia
symptoms when they are comorbid, but present with more impaired
cognitive scores or more disorganized thinking and disorientation. These
studies lend credence to the clinical dictum to "assume delirium until proven
otherwise." Careful history-taking and use of sensitive and specific delirium
assessment instruments (e.g., DRS-R98) can reliably distinguish delirium
from dementia.



Few studies have compared delirium
among old people with and without
dementia in hospitalized patients. Among
these, most have found no, or only
minor, differences in the symptom profile
of delirium.

« Liptzin B, J Neuropsychiatry Clin Neurosci. 1998;10(2):199-204.
« Cole MG, J Neuropsychiatry Clin Neurosci. 2002;14(2):167-175.
 LaurilaJV Int J Geriatr Psychiatry. 2004;19(3):271-277.



Is Delirium Different When It
Occurs in Dementia? A Study
Using the Delirium Rating
Scale

Paula T. Trzepacz, M.D.

Benoit H. Mulsant, M.D.

Mary Amanda Dew, Ph.D.

Rona Pasternak, M.D.

Robert A. Sweet, M.D.

George S. Zubenko, M.D., Ph.D.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 1998; 10:199-204)



TABLE 2. DRS item scores for delirous and delirous-demented groups

Major Study Groups Subgroups Among Delirium and Dementia Patients
Delirium + Delirium + Delirium + Delirium +
Delirium Dementia Alzheimer’s Multi-infarct Other Dementia

DRS Item (n=18) (n=43) (n=16) (n=11) (n=16)
Temporal 1.88 =0.83 1.60+0.85 1.75+0.93 1.55+0.69 1.50+0.89
Perceptual 0.39+0.85 0.56+0.91 0.63+0.89 0.64+1.21 044073
Hallucinations 0.83 =0.99 0.86+0.99 0.93+1.06 0.73+1.01 0.88+0.96
Delusions 0.61+0.92 1.07 =1.24 0.63+1.09 1.73+1.27 1.06+1.24
Psychomotor 1.55+0.86 1.77 =0.92 1.87 =0.59 1.91+0.94 1.56+0.96
Cognitive 2.45+0.98 3.16 +0.69% 3.31+0.60 3.10 +0.83 3.06+0.68
Physical 1.89 +0.47 1.35+0.75 1.19+0.91 1.55+0.52 1.38+0.72
Sleep—wake 1.72+1.23 1.19+0.91 1.19+0.98 1.00 +£0.63 1.31x=1.01
Mood lability 0.72+0.89 1.42+1.00 1.44+1.15 1.73+1.01 1.19+0.91
Variability 1.55+1.88 1.26+1.60 1.37 +1.59 1.09 +1.64 1.25+1.77

*-tests between D and D-D groups: P=0.005.

Delirium presented similarly wheter or not
dementia was present except for cognition

(The Journal of Neuropsychiatry and Clinical
Neurosciences 1998; 10:199-204)



Symptoms of Delirium
Among Elderly Medical
Inpatients With or

Without Dementia

Martin G. Cole, M.D.

Jane McCusker, M.D., Dr.P.H.
Nandini Dendukuri, Ph.D.
Ling Han, M.D.

Delirium in elderly medical patients appears to be
phenomenologically similar among patients with or without dementia,
although patients with dementia tend to have more symptoms.

] Neuropsychiatry Clin Neurosci 14:2, Spring 2002



FIGURE 1. Mean symptom severity score within clusters.
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Prevalence (%) of symptoms identified by
the CAM in patients with and without
delirium

Prevalence (%)

G1 Dem. & Del. G2 Delirium G3 Dementia Gd Neither
CAM Ttem (n=128) (n =40) (n=194) in =60)

Inattention 100.0 100.0 457 35.0
Disorganized thinking 100.0 100.0 6.4 17
Altered consciousness M7 475 202 15.0
Disorientation 100.0 100.0 o2k &0.0
Memory impairment 100.0 100.0 100.0 80.0

» ] 7 5.0
7a Psychomotor agitation 84.4 &5.0 0.9 20.0
7r Psychomotor retardation 60.9 575 28.7 217
& Fluctuation 100.0 100.0 51.1 35.0
9 Altered sleep-wake cycle 6.2 725 18.1 167

10 Acute onset 100.0 100.0 47.9 33.0

Mote: CAM=Confusion Assessment Method: Dem. =dementia; Del. = delirium.
“Between-group differences of percentages and corresponding 95% confidence intervals (CI).

] Neuropsychiatry Clin Neurosci 14:2, Spring 2002



The Journal of Nutrition, Health & Aging©

Volume , Number , 2006

THE JOURNAL OF NUTRITION, HEALTH & AGING©

CLINICAL CHARACTERISTICS AND RISK FACTORS OF DELIRIUM
IN DEMENTED AND NOT DEMENTED ELDERLY MEDICAL INPATIENTS

A.MARGIOTTA"2, A. BIANCHETTI'2, P. RANIERI'2, M. TRABUCCHI?3

Scores of DRS items (mean)

2,5
2
1,5 [
‘l- —
0,5- —
0 -
Perceptual Hallucinations Delusions Psychomotor
Disturbances Behaviour

p= 040 p= 498 p= 001 p= 974

m Not Demented
O Demented




Symptom Profile of Postoperative Delirium in Patients With and Without Dementia
Maria Lundstrom, Michael Stenvall and Birgitta Olofsson
J Geriatr Psychiatry Neurol 2012 25: 162
DOI: 10.1177/0891988712455221

Table 2. Psychiatric and Behavioral Symptoms According to the Organic Brain Syndrome Scale at Postoperative Days 3 to 5 in Patients With
Postoperative Delirium and With and Without Dementia

Patients With Dementia n = 54 Patients Without Dementia n = 75

% (n) % (n) P Value®
Impaired understanding of speech 52 (26/50) 13 (9/69) <.001
Deficiency in expressive speech 39 19/49) 12 8/69 %J
Anxiousness 52 ) 50 .
Psychomotor slowing I5 (8/52) 10 (7/70) 370
Depressed mood 16 (8/50) 23 (16/70) 355
Latency in reaction and response to verbal stimuli 20 (10/51) I5 (10/70) 296
Restlessness/agitation 37 (19/51) 12 (8/69) 001

- S Z S .

sivity 25 (13/52) 4 (3/70)

Emotional lability 0 (0/52) 9 (6/70) 037°
Euphoria 4 (2/52) 3 (2/70) 1.000"
Delusions 13 (6/48) 19 (13/69) 360
Hallucinations 14 (7/49) 22 (15/67) 272




Symptom Profile of Postoperative Delirium in Patients With and Without Dementia
Maria Lundstrom, Michael Stenvall and Birgitta Olofsson
J Geriatr Psychiatry Neurol 2012 25: 162
DOI: 10.1177/0891988712455221

Table 3. Type of Postoperative Delirium and Diurnal Variation in Patients With and Without Dementia®

Patients With Dementian = 54 Patients Without Dementian = 75

% (n) % (n) P value®
| Pure h;anctive delirium 22 (12) 4| (31) .023'
Pure hyperactive delirium 50 (27) 39 (29) 200
Mixed hypo/hyperactive delirium 26 (14) 19 (14) 324
Missing or not possible to classify hypo/hyperactive delirium 2 (1 I (N 1.000°
fmwmd 48 (26) 60 (45) 5
Any hyperactive delirium® 7§ (4_|) SZ (43) 036
<Lure psychotic delirium 9 (5) |5 (11 3
Pure emotional delirium 54 (29) 32 (24) .OE]
Mixed emotional/ psychotic delirium 19 (10) 32 (24) 086
_Missing or not possible to classify emotional/ psychotic delirium |9 (10) 21 (16) 694
Any psychotic delirium’ 28 (15) 47 (35) 030
Any emotional delirium® /2 (37) 64 (49) 326
Morning delirium 25 (13/53) 18 (13/71) 400
Afternoon delirium 30 (16/53) 32 (23/73) 874
Evening delirium 68 (36/53) 67 (49/73) 925
Night delirium 72 (39) 69 (50/72) 735




Analisi della fenomenologia del delirium su 27
pazienti ricoverati presso il Dipartimento di
Riabilitazione delle Ancelle della Carita di Cremona

I

Giorni di delirium 4.2 + 3.7
Delirium-O-Meter 13.7 £ 4.2
Clinical Dementia Rating Scale (CDR) 1.7 + 0.8
-CDR 0.5 2 (7%)
-CDR 1 10 (37%)
-CDR 2 10 (37%)
-CDR 3 5 (19%)

*Media e SD se non altrimenti indicato

Morandi et al. Unpublished data, Ancelle della Carita, Cremona




Delirium-O-Meter: punteggio totale
da 0-36

« Attenzione sostenuta

« Attenzione alternata
 Orientamento

 Livello di coscienza

« Apatia

* Ipocinesial/rallentamento psicomotorio
« Pensiero disorganizzato

* Fluttuazioni nello stato funzionale
« Agitazione psicomotoria

* Deliri

« Allucinazioni

« Ansia/paura

De Jonghe JF, et al. Int J Ger Psych 2005;20:1158-66



Punteggi medi per ogni singolo item del
Delirium-O-Meter (DOM)

2,5

Morandi et al. Unpublished data, Ancelle della Carita, Cremona




Punteggi medi per ogni singolo item della DOM
suddivisi per classe di CDR

CDR 0.5-1

AN\
2,5/

CDR 2

Morandi et al. Unpublished data, Ancelle della Carita, Cremona



A comparison of neuropsychiatric and
coghnitive profiles in delirium, dementia,
comorbid delirium-dementia and cognitively
intact controls

David J Meagher, Maeve Leonard, Sinead Donnelly, et al.

J Neurol Neurosurg Psychiatry published online June 28, 2010
doi: 10.1136/jnnp.2009.200956



Table 3 DRS-R98 item severities (mean scores =SD) for the four
groups; significance is for comparisons using Mann—Whitney U test

Controls  Delirium  Comorbid delirium- Dementia
DRS-R98 item (n=140) (n=40) dementia (n=40) (n=20)
1. Sleep-wake cycle 07207 16+08% [ 1.5+07+ 1.0+0.69]
disturbance \ ’
2. Perceptual disturbances 0.1+0.3 08+1.2* | 0.7£1.0% 0.1=0.39
and hallucinations p o
3. Delusions 0.0+0.0 0.2x0.7 0.6+1.0% 0.1+£0.59
4. Lability of affect 0.2+04 0.9+0.8% \U.? +0.71 [1.2:[1.41[)
5. Language 0.3+05 1.3x£0.7 1.0+08 0.9+06
6. Thought process 0.4*05 1.9+1.0f § 1.1£0.8* 0.60.99
abnormalities
1. Motor agitation 0.1+0.4 1.6+3.4% | 0.9+08% 0.2+0.49
8. Motor retardation 0.4+0.5 1.3+0.8% | 0.9+1.0% 0.4+0.59
9. Orientation 0.1+0.2 1407 1.4x07* 0.9=+07
10. Attention 0.2+04 22+09* 2.1*+09* 1.6+1.1
11. Short-term memory  0.2+0.5 1.9+1.0 20*1.0 1.5+1.2
12. Long-term memory  0.3+0.5 1.3+0.9 1.7£1.0 1.1+1.1
13. Visuospatial ability  0.3x0.6 1.9+1.0 2319 1.8+1.0
14. Temporal onset of 0 1.5+0.6% 1.6x0.7% 0.1+0.29
symptoms
15. Fluctuation in 0 1.1£0.5F 1.0+£06% 0.0=0.09
symptom severity
16. Physical disorder 1.0£0.2 1.5+0.5F 1.7x05% 1.0£0.19




Table 3. A Research Agenda for Delirium Superimposed on Dementia in Older Persons

Diagnosis and evaluation: Develop and refine diagnostic criteria and instruments for delirium superimposed on dementia.
Methodological issues to consider:

« |[dentify overlapping features of delirium superimposed on dementia with defined measures.
« Distinguish important clinical features of delirium with dementia versus exacerbation of existing dementia and behavioral

» Elucidate factors that determine recognition of delirium in persons with dementia. I
* Develop valid methods and measures to define premorbid functioning if history is not known or family/caregivers not available.

Natural history/epidemiology: Natural history and outcomes of delirium in persons with dementia. Issues to consider:
» Evaluate dementia subtypes and stages of dementia in the development of delirium.
» Separate the prevalent cases (present on admission to setting) from incident cases.
» Evaluate recovery from delirium in persons with dementia compared with persons with delirium without dementia.

» Assess whether a history of delirium in persons with dementia is a surrogate marker for other factors in dementia such as
behavioral disturbances.

* Describe short- and long-term outcomes in persons with delirium and dementia.

Pathophysiology of delirium superimposed on dementia versus dementia and delirium alone. Issues to consider:
* [nvestigate overlapping features of superimposed on dementia versus dementia and delirium alone.
 Common pathophysiological mechanism versus multiple abnormalities.

Etiology/risk factors: Analyze the complex etiology and factors associated with delirium in persons with dementia. Methodological
issues to consider:
* Develop predictive models for dementia patients at highest risk of delirium.
* Determine the clinical utility of diagnostic tests for delirium in persons with dementia.
« Clarify the at-risk period and effect of repeated episodes of delirium. (Do repeated delirious episodes lead to a steeper overall

Prevention/management: Establish cost-effective, replicable approaches to the prevention and management of delirium in persons
with dementia. Issues to consider:
= Develop educational programs for health professionals, family members, and caregivers to improve recognition of delirium in
persons with dementia.
» Assess what effect prevention of a delirious episode has in the course of dementia.
» Assess the cost-effectiveness of delirium prevention in persons with dementia compared with delirium prevention in those
without.

* Assess prevention of delirium in dementia across all settings (home, hospital, nursing home).



CLINICAL INVESTIGATIONS

Tools to Detect Delirium Superimposed on Dementia:

A Systematic Review

Alessandro Morandi, MD, MPH,*"¢ Jessica McCurley, MS, % Eduard E. Vasilevskis, MD,c%"
Donna M. Fick, PhD, Giuseppe Bellelli, MD,’® Patricia Lee, MLS,” James C. Jackson, PsyD,di
Susan D. Shenkin, MRCP, Msc,” MarcoTrabucchi, MD,?° John Schnelle, PhD,>? Sharon K. Inouye,
MD, MPH,” Wesley E. Ely, MD, MPH,“¥*" and Alasdair MacLullich, MRCP, PhD"

CONCLUSIONS: The evidence base on tools for detec-
tion of delirium superimposed on dementia is limited,
although some existing tools show promise. Further studies
of existing or refined tools with larger samples and
more-detailed characterization of dementia are required to

address the identification of delirium superimposed on
dementia. ] Am Geriatr Soc 2012.



Definizione del delirium

Alterazione
acuta
dello stato
di coscienza

Fluttuazione
dello stato
di coscienza

‘ Disattenzione

Pensiero
disorganizzato

’
|' lllusioni
l‘ Allucinazioni

Alterato livello
di coscienza

“___—’

Morandi A, et al. ICM 2008;34: 1907-15-4
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La complessita in geriatria:

la diagnosi di delirium

Ma come misuro l'attenzione

e la vigilanza ?




Come migliorare la diagnosi
di DSD: I'attenzione e le
fluttuazioni motorie?




Assessing attentiveness in older hospital patients: global assessment
versus tests of attention

O'Keeffe ST, Gosney MA
J Am Geriatr Soc. 1997 Apr;45:470-3

“Impairment of attentiveness is a cardinal symptom of delirium. We
examined the relationship between bedside tests of attention and a
global rating of attentiveness in older hospital patients and sought to
identify cut-off points on the tests of attention that might be helpful in
the diagnosis of delirium.”



* Global attentiveness rating (Reference standard for
attention): One physician rated global attentiveness
on the basis of a minimum of 2 minutes general
conversation with the patient. This physician did not
perform any formal cognitive testing or seek
additional information regarding cognitive function
from any source. The question to be answered by
this physician was: "How well did the patient keep
his mind on interacting with you during the
Interview?" Global attentiveness was rated on an
uninterrupted 10-cm visual analog scale. A high
rating was determined if the observer could easily
keep the patient engaged throughout the interview; a
low rating was recorded if the patient could not be
aroused from stupor or was so agitated that no
conversation was possible.



Characteristics of patients and attention tests scores

Delirium (n=18) Dementia (n=17) | Neither (n=52)

Age, yrs 81.9 (5.0) 80.2 (3.3) 80.6 (4.6)
MMSE 17.6 (3.1) 18.0 (3.3) 27.3 (1.9
GAR 4.8 (1.4) 8.4 (0.9) 9.6 (0.5)
VAT 6.2 (4.5) 3.2 (3.6) 0.8 (1.5)°
DSF 4.7 (1.0) 5.2 (0.8) 6.4 (0.7)
DSB 2.4 (0.9) 3.6 (0.8) 5.1 (0.8)
DCT1 5.5 (1.9) 7.0 (1.3) 8.8 (1.6)
DCT2 5.9 (2.6) 10.5 (3.3) 17.0 (2.8)

GAR = global attentiveness rating; VAT = Vigilance "A' test; DSF = Digit
Span Forwards; DSB = Digit Span Backwards; DCT1 = 1-digit Digit
Cancellation Test; and DCT2 = 2-digit Digit Cancellation Test.

J Am Geriatr Soc. 1997 Apr;45:470-3



Sensitivity, specificity and likelihood ratio of Test of Attention
for the Diagnosis of Delirium in patients with cognitive impairment

Attention Tests |Sensitivity |Specificity |+ Likelihoo ratio - Likelihood ratio
(95% CI) (95% CI)

GAR
<7 . . 14.7 (2.4.103.5) 0.06 (0.01-0.42)

<9 2.0 (1.2-3.4) 0.11 (0.02-0.74)
<8 3.3 (1.4-7.9) 0.29 (0.12-0.73)

VAT
>2 errors 1.3 (0.9-1.9) 0.49 (0.15-1.63)
>3 errors 2.5 (1.4-9.7) 0.39 (0.10-0.66)
DSB

6.9 0.19

Patients were not examined with tests of attention if they
were judged too drowsy or too ill to cooperate, if the MMSE
score was 10 or less

J Am Geriatr Soc. 1997 Apr;45:470-3



Simple tests of attention can assist in delirium
detection and distinction from dementia

DSF

Controls Delirium DSD Dementia

DSB scores readily distinguished both Delir and Dementia from cog intact patients
DSF was relatively preserved in dementia group and more specific to delirium with
delirium and DSD significantly lower than dementia group at p<0.01 (Meagher D 2012)




Simple tests of attention can assist in delirium
detection and distinction from dementia (2)

= Score on Spatial spatial span
10 1 forwards from CTD

] Score on Spatial spatial span
backwards from CTD

2 | -
0 -+ I + T
| | I |
cognitively intact  delirium only Dementia only comorbid delirium-
controls dementia

patient group

Figure 2 Boxplots of distribution of scores on the Cognitive Test for
Delirium (CTD) spatial span item forwards (SSF) and backwards (SSB)
for diagnostic groups.

Meagher DJ, Leonard M, Donnelly S, et al. J Neurol Neurosurg Psychiatry (2010)




Are Fluctuations in Motor Performance

a Diagnostic Sign of Delirium?

Giuseppe Bellelli, MD, Salvatore Speciale, MD, Sara Morghen, PsyD, Tiziana Torpilliesi, MD, Renato Turco, MD,
and Marco Trabucchi, MD

Bellelli et al. JAMDA 2011 Oct:;12:578-83
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Studio Multicentrico Europeo

Evaluating Attention and Noncognitive
Tests of Delirium: A Prospective
Multicenter Observational Study In
Elderly Patients

IDipartimento di Riabilitazione , Clinica Ancelle, Cremona, Italia;?Old age psychiatry and
palliative care liaison psychiatry services in MidWest Regional Hospital Limerick, St John’s
Hospital Limerick and St Camillus Hospital Limerick, Ireland; 3Department of Geriatrics, Royal
Infirmary of Edinburgh, Edinburgh University, Scotland; “Abteilung Klinische
Pflegewissenschaft, Universitatsspital Basel, Switzerland;> Department of Geriatric Psychiatry,
Centre of Psychiatry and Psychotherapy, Ev. Hospital Bielefeld-Bethel, Bielefeld, Germany;
6Department of Psychiatry, Centro Hospitalar Universitario de Coimbra, Coimbra, Portugal;
8Institute for Ageing and Health, Campus for Vitality, Newcastle University, Newcastle Tyne,
England, UK; °Dipartimento di Scienza della Salute, Universita di Milano Bicocca e Clinica
Geriatrica, Ospedale San Gerardo, Monza, Italia



Objectives

* To test attention tools characteristics in
four different groups of elderly patients:
1) no delirium, no dementia; 2) delirium,
no dementia; 3) no delirium, dementia; 4)
delirium and dementia.

* To evaluate pattern of motor variations in
four different groups of elderly patients:
1) no delirium no dementia; 2) delirium, no
dementia; 3) no delirium, yes dementia; 4)
yes delirium, yes dementia.



Conclusioni

« || DSD e unatematica in continua evoluzione
e con un impatto significativo sulla vita dei
pazienti con demenza,

« L’ ulteriore studio della fenomenologia del
delirium ed il DSD in base alla tipologia di
demenza possono fornire gli spunti per una
diagnosi piu accurata;

« Ladiagnosi di DSD e difficile e la valutazione
di nuovi metodi diagnostici (attenzione e
fluttuazioni motorie) potrebbe migliorarne il
riconoscimento.
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