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Understanding international differences
in terminology for delirium and other types
of acute brain dysfunction in cntlcally ill

patients

Abstract Background: Delirium (acute brain dys-
function) is a potentially life threatening disturbance in
brain function that frequently occurs in critically ill
patients. While this area of brain dysfunction in critical
care is rapidly advancing, striking limitations in use of
terminology related to delirium internationally are
hindering cross-talk and collaborative research. In the
English literature, synonyms of delirium such as the
Intensive Care Unit syndrome, acute brain dysfunction,
acute brain failure, psychosis, confusion, and ence-
phalopathy are widely used. This often leads to scientific
“confusion” regarding published data and methodology
within studies, which is further exacerbated by organi-
zational, cultural and language barriers. Objective: We
undertook this multinational effort to identify conflicts
in terminology and phenomenology of delirium to
facilitate communication across medical disciplines and
langnages. Methods: The evaluation of the terminology
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used for acute brain dysfunction was determined
conducting communications with 24 authors from

" academic communities throughout countries/regions that

speak the 13 variants of the Romanic languages included
into this manuscript. Results: In the 13 languages
utilizing Romanic characters, included in this report, we
identified the following terms used to define major types of
acute brain dysfunction: coma, delirium, delirio, delir-
ium tremens, delire, confusion mentale, delir, delier,
Durchgangs-Syndrom, acute verwardheid, intensiv-
psykose, IVA-psykos, IVA-syndrom, akutt konfusion/
Jorvirring. Interestingly two terms are very consistent:
100 % of the selected languages use the term coma or koma
to describe patients unresponsive to verbal and/or physical
stimuli, and'100% use delirium tremens to define delirium
due to alcohol withdrawal. Conversely, only 54% use the
term delirium to indicate the disorder as defined by the
DSM-IV as an acute change in mental status, inattention,
disorganized thinking and altered level of consciousness.
Conclusions: Attempts towards standardization in
terminology, or at least awareness of differences across
languages and specialties, will help cross-talk among
clinicians and researchers.
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EDITORIALS

Who understands delirium?
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Delirium as the Sixth Vital Sign

Tﬂ l.hl.' EI'.HFUT.'

We read with interest the editorial by Flaherty and col-
leagues recently published in the Joumnal of the American
Medical Divectors Association, indicating delirium as the sixth
vital sign.' We strongly agree and provide at least 2 addirional
motivations to support the assessment of delirium as a routine
procedure in the care of elderly people.

1. Delirium as the most specific vital sign. While fever does
not always accompany infectic 1 other diseases fre-
quently occurring in elderly people and the elevation of
pulse and respiratory rates may be observed in uncritical
medical conditions (such as

anxiety disorders), delirium
or represents the pro-

always marks the presence
drome— of a serious pathological condition occurring in
frail subjects. In this perspective, delirium is more spe-
cific than the other 5 vital signs.

2. Monitoring the evolution of delirium allows one tw
evaluate the efficacy of clinical care. Because delirium in
most cases is the result of an acute medical illness
commonly superimposing on a chronic disease,” the
structured and regular monitoring of delirium (for ex-

nple assessing its persistence or resolution with the
Confusion Assessment Method® at brief time interv:
may allow physicians to modify their clinical ap-
proaches. For example, when a patient is admitted with
delirium to a hospital or postacute medical ward, the
staft immediarely plan of interventions for each
potential “cause”™ of delirium. If delirium persists longer
than expected, this indirectly suggests that somartic
causes underlying delirium have not been identified
{andfor removed) and simultaneously compels physi-
cians to rediscuss the global processes of care. On the
contrary, the resolution of delirium may be viewed as
the result of an appropriate patient’s management.* De-
|'i.|'i|.||'l'| can 'dl:ik‘ 1"(.’ mg;lr\.]ee.i as a |n'dr|:ccr l"" rl'i(.’ ,‘.!lﬂl"ﬂ.l
quality of care’ in hospitals but also in long-term care
settings when the low level of technological equipment
gives a particularly important role to direct clinical
observation.

We agree with Flaherty and colleagues thar it is time o
give a change in mental status at least the same medical
importance as a temperature of 102 degrees Fahrenheit. In
our Rehabilitation and Aged Care Unit (RACLU), delirium
has become the “elective place” for a novel cooperation
between nurses and physicians. As a ro
delirium is suspected by the RACU staff for all parients
admitted with a change in functional and behavioral con-
ditions. A structured worksheet is completed by nurses and
physicians, focusing on the possible causes of delirium and
on prevention of complications. A slogan has been coined:
“It’s delirium until the contrary has been proven.” This

ne procedure,

approach naturally enhances the staffs level of attention”
and it is perceived as a grateful activity by all health care
workers requiring a continuous stimulation of their profes-
sional competence.

Gituseppe Bellelli, MDD
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Unie
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Brescia, laly

Marco Trabucchi, MDY
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Response to the Letter to the Editor by Bellelli
and Trabucchi

To the Editor:

We appreciate the comments of Bellelli and Trabucchi,'
and would like ro expand on both of the points they make.

Their first point lends important weight to the value of
developing a mental status vital sign that is as quickly and
reliably obtained as a blood pressure or temperature, With
specificity and sensitivity of the sign determined against a
adard such as the DSM ceriteria, clinicians would be able to
use the mental status vital sign as they do the other vital signs,
along with the history and physical examination, to arrive at
a fully informed differential diagnosis.

Their second point is also well made. Too often, patients
are discharged from acute to postacure care with delirium
unrecognized or unresolved, leading to worse outcomes than

sl

Bellelli and Trabucchi
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Speciale, Bellelli, Trabucchi,
J Am Geriatr Soc.

STAFF TRAINING AND USE OF SPECIEIC
2005:53(8): 1445.

PROTOCOLS FOR DELIRIUM MANAGEMENT

Table 1. Characteristics of 956 Patients Consecutively Admitted from January 2003 to Ocrober 2004 in a Rehabilitation
and Aged Care Unit, Stratified by Year

January—December January-Qctober
Characteristic 2003 (n = 482) 2004 (n = 474) Pvalue
Demographic
Age, mean £+ 3D 78.0+£73 790+ 6.9 .99
Female, n (%) 359 (74.5) 347 (73.2) .55

Cognitive and functional status, mean + 5D

Mini-Mental State Examination score (range 0—30) 224 162 228 + 6.1 17
Geriatric Depression Scale (range 0-15) 6.0+ 3.5 6.1 +3.6 21
Barthel Index on admission (range 0-100) 54.2 + 27.9 530276 52
Barthel Index on discharge (range 0-100) 72.6 + 25.0 71.5 + 26.4 53
Somatic status, mean & SD
Serum albumin levels (gr/dL) 3.2+05 3.1%08 .93
Charlson Index 3.0+23 3324 .09
Drugs on admission 53x£23 5.4 £2.4 55
Type of patient, n ()
Fostsurgical® 131 (27.2) 117 (24.7) 21
Nonsurgicalt 351 (72.8) 357 (75.3)
Delirium, prevalence® 74 (15.4) 85 (20.0) 03
On admission, n (%) (prevalent) 78 (16.4)
During hospital stay, n (%) (incidant) 17 {(3.6)
Difference in drugs from admission o discharge, maan + SD —03+25 ~12+30 08

“Patients wha underwent surgery for orthopedi= (hip and knes), abdaminal, neurological, ar heart {coronary grrery and valva) dissase.
"Patiencs wheo underwenr rehabilitation for gair disorders (arthridds, parkinsoniems, miscellaneous), chronic obetructive puimonary diseass, paripheral vaseular dizsase.

*Distinerion berween prevalent and inzident delizium was performed singe Januery 2004,
50 = srandard deviation,



At the emergency room of the Ospedale Poliambulanza
(Brescia, Italy) among the 2859 acutely ill patient over 85 years
admitted in 2009 on a total of 53.335 (5.4%) subjectd% have
been diagnosed by a specifically trained staff having prevalent
delirium (i.e. about 3 patients a day. However it is relevant

that only 3.6% of them have been referred to ER by a general
practitioner. As a conseguence the history of patients is
frequently unknown; in particular the diagnosis of dementia is
often not reported, making very difficult the differential
diagnosis with delirium. Furthermore the use of common
diagnostic criteria, based on exclusion of a pegisting

condition of dementia (whose prevalence in this age group is
about 40%), may involuntary compel physicians to underreport
delirium among demented patients.

Rozzini, 2011
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Il delirium e un modello emblematico per lo
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aspetti preventivi, terapeutici, di care

(e interpretativi).
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La complessita come modello di riferimento
per il delirium

a) Comorbilita

b) Compromissione funzionale (e cognitiva)
c) Lunga durata di malattia e dei trattamenti
d) Coinvolgimento di fattori psicosociali

e) ACNF IAL AGLE

La condizione clinica e determinata dalle interazioni
tra le varie parti, ma il risultato non e la semplice
sommatoria delle costituenti.

12
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a comprensione del paziente complesso e per
a valutazione nel tempo degli interventi.
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La terapia del paziente complesso: | problemi
collegati con le problematiche del delirium

w Appropriatezza (come definire i confini tra parsimonia ed
eccesso)

w Interventli non frammentati

w Compliance (difficolta a rispettare le prescrizioni da parte
del paziente e dei caregiver)

w Interazioni farmacologiche

w Reazioni avverse (il rischio di delirium e direttamente
proporzionale al numero dei farmaci assunti;
ospedalizzazioni)

w Costi sociali (la terapia farmacologica non deve ridurre |l
ruolo di altri interventi)

14



Il malato complesso e la famiglia: un aspetto centrale
per la prevenzione degli ACEs

w Difficolta psicologiche (la stanchezza e lo stress)

w Difficolta organizzative (le varie tipologie di
caregiving)

w Difficolta economiche (costi diretti e indiretti)

w Il malato ha bisogno di un ambiente sereno e
protetto

15



La costruzione di un pensiero clinico sul

malato complesso.

Come uscire dalla diffusa genericita degli

F LILINR OOA o6S f I NBG2NRO
Il ruolo del delirium come indicatore della

gualita delle cure.
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Alcuni aspetti della clinica del delirium
ancora non definiti

w La biologia del delirium

w Le varie indicazioni formalizzate (linee
guida, elenchi di fattori predisponenti, ecc.)

w Gli strumenti diagnostici (vedi seminario
Morghen del 30 settembre)

w Delirium e alcune patologie
w Delirium e servizi

17



La biologia del delirium: un ambito ancora oscuro

18



Cerebrospinal Fluid g-Amyloid and Tau Are Not Associated with
Risk of Delirium: A Prospective Cohort Study in Older Adults with

Hip Fracture

Joost Witlox, MSe,™ Kees J. Kalisvaart, MD, PhD," Jos EM. a_'e Jonghe, PhD,* |
Nicolaas A. Verwey, MD, PhD,* Mireille EM. van Stijn, MD,® Alexander P.]. Houdijk, MD, PhD,?
Han S. Traast, MD,!" Alasdair M.]. MacLullich, MRCP(UK), PhD,* Willem A. van Gool, MD, PhD,™*

and Piet Eikelenboom, MD, PhD™* 77 :
J Am Geriatr Soc 59:1261267, 2011.

A ] - B
1,500 1,000
3 : . = 800/
S 1,000 ' ; E ;
= i D 600 8
(a'] — 5
3 ! g 3 400 : Postoperative
= 500 i H 3 ; delir
< . 200 ) : elirium was
. . L ’ not associated
No Yes No Yes g A i K /-{ C
Delirium Delirium 42. tau, and
c ; Ptau levels
1501 .
E -
2 100 g :
= j |
& 50 ; i
U T T
No Yes 19

Delirium



Autoregulation, Greactive protein, Sy n ni = | Yy R

patients with and without sepsisassociated delirium
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Table |. Characteristics of 110 patients with delirium admitted to a rehabilitation and aged care unit, according

to the types and the causes of delirium

Prevalent delirium

Infective Non infective Surgery Infective Non-infective
(n = 33) (n = 24) (n = 41) (n=8) (n=4)
Age, years 829 +54 84.1 £5.7 82.7+ 6.9 84.6 + 6.8 79,5+ 6.1
Female, # (%) 22 (66.7) 21 (87.5) 26 (63.4) 8 (66.6) 4 (100)
Body mass index (kg/m?) 229 +4.0 234 +£35 227+ 4.4 240+ 5.7 219+ 1,7
Albumin serum levels (gr/dl) 3.0+£04 30+£04 27406 34105 32405
Apache II score (0-77) 11.1£36 9.6+31 90.74+3.0 117424 102+ 45
Charlson comorbidity index 3.6£29 25418 25419 25+£1.2 20+£22
Drugs on admission, # 59+27 5834 54423 50+£1.3 6,8+£2,6
Mini Mental State Examination (0—30) 16.6 =74 156 £7.0 17.1 £ 6.6 18.0£7.9 245+ 13
Clinical Dementia Rating Scale (1-5) 1.6+1.1 20+£1.2 16+1.1 14+£10 0.9+ 0,8
Instrumental actvities of daily living (functdons lost) 49+£29 56427 46+28 56+28 7.74+05
Barthel Index on admission 33.7 4235 337+ 242 247+ 185 612+ 254 3474242
C-reactive protein on admission® 45+50 27433 74+53 1.6+ 15 0.5+ 0.08
at delirium onset — — — 6.0 £3.7 56 % 0.1
at delirium resolution 20+£24 09+£09 20+£3.1 1.0£05 1.0+ 0.5
Delirium duration (days) 11.7 £ 8.6 120+ 6.7 144+£99 11.54+103 3.0+ 1.7

Incident delirium

Data are expressed as means £SD unless otherwise specified;

* for patients with prevalent delirium, C-reactive protein serum levels at delirium onset were not available.

SALVATORE SPECIALE' 2, GluseppE BeLLELLI'2*, FABIO GUERINI'2,

3

MARrRco TRABUCCHI
Age Ageing 2008;37:122.
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Glinical Approaches

Basic Epidemiologic
APUruzienzs Approaches

DELIRIUM <——)> DEMENTIA

Genetics

Molecular
Mechanisms

Fig. 1. Conceptual framework for exploring the interrelationship between delirium and demen-
tia. (From Inouye SK, Ferrucci L. Introduction: elucidating the pathophysiology of delirium
and the interrelationship of delirtum and dementia. J Gerontol Biol Sci Med Sci 2006;
61A(12):1278; with permission.)

Gunther ML, Morandi A, Ely EW, Crit Care Clin 2008;265%.5
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Medications

Medications
o Alcohol withdrawal Medical iiness
Medications Surgical lliness
Stroke \ Benzodiazepine and
] i Alcohol Withdrawal
Cholinergic Cholinergic
Activation lnhibition
Dopamine Reduced
Activation GABA Activity
\ /
Cytokine GABA Benzodiazepines
Excess / Activation =™ Hepatic Failure
Serotonin Delirium
Activation
/ \ Glutam ate
Serotonin Cortisol fAesvaton
Deficiency Excess \
Medications T
Substance withdrawal Tryptophan depletion Hepatic failure
Phenyalanine elevation BlosoiiEantia Alcohol withdrawal
Cushings Syndrome
Surgical lliness Surgery
Medical lliness Stroke

Fig. 2. Neurotransmitters and biomarkers of delirium. The evidence supports multiple mecha-
nisms of deliritum, which may pertain in different clinical situations. (From Flacker JM, Lipsitz
LA. Neural mechanisms of delirtum: current hypotheses and evolving concepts. J Gerontol Biol
Sct Med Sci 1999:54A:B243; with permission.)

Gunther ML, Morandi A, Ely EW, Crit Care Clin 2008;265%.5 23



Linee guida e delirium
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Clinical Practice Guidelines and
Quality of Care for Older Patients
With Multiple Comorbid Diseases

Implications for Pay for Performance

Context Clinical practice guidelines (CPGs) have been developed to improve the qual-
ity of health care for many chronic conditions. Pay-for-performance initiatives assess
physician adherence to interventions that may reflect CPG recommendations.

Objective To evaluate the applicability of CPGs to the care of older individuals with
several comorbid diseases.

Data Sources The National Health Interview Survey and a nationally representa-
tive sample of Medicare beneficiaries (to identify the most prevalent chronic diseases
in this population); the National Guideline Clearinghouse (for locating evidence-
based CPGs for each chronic disease).

Study Selection Of the 15 most common chronic diseases, we selected hyperten-
sion, chronic heart failure, stable angina, atrial fibrillation, hypercholesterolemia, dia-
betes mellitus, osteoarthritis, chronic obstructive pulmonary disease, and osteoporo-
sis, which are usually managed in primary care, choosing CPGs promulgated by national
and international medical organizations for each.

Data Extraction Two investigators independently assessed whether each CPG ad-
dressed older patients with multiple comorbid diseases, goals of treatment, interac-
tions between recommendations, burden to patients and caregivers, patient prefer-
ences, life expectancy, and quality of life. Differences were resolved by consensus. For
a hypothetical 79-year-old woman with chronic obstructive pulmonary disease, type
2 diabetes, osteoporosis, hypertension, and osteoarthritis, we aggregated the recom-
mendations from the relevant CPGs.

Data Synthesis Most CPGs did not modify or discuss the applicability of their rec-
ommendations for older patients with multiple comorbidities. Most also did not com-
ment on burden, short- and long-term goals, and the quality of the underlying scien-
tific evidence, nor give guidance for incorporating patient preferences into treatment
plans. If the relevant CPGs were followed, the hypothetical patient would be pre-
scribed 12 medications (costing her $406 per month) and a complicated nonpharma-
cological regimen. Adverse interactions between drugs and diseases could result.

Conclusions This review suggests that adhering to current CPGsin caring for an older
person with several comorbidities may have undesirable effects. Basing standards for
quality of care and pay for performance on existing CPGs could lead to inappropriate
judgment of the care provided to older individuals with complex comorbidities and could
create perverse incentives that emphasize the wrong aspects of care for this population
and diminish the quality of their care. Developing measures of the quality of the care
needed by older patients with complex comorbidities is critical to improving their care.

Cynthia M. Boyd, MD, MPH
Jonathan Darer, MD, MPH
Chad Boult, MD, MPH. MBA
Linda P. Fried. MD, MPH
Lisa Boult. MD. MPH. MA
Albert W. Wu, MD, MPH

JAMA. 2005,294:716-724
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Quality Indicators for Older Adults

Preventing Unintended Harms

Sei J. Lee, MD, MAS
Louise C. Walter, MD

Unbalanced Quality Indicators Encourage More
Care, Not More Appropriate Care

Quality Indicators Ignore Life Expectancy and
Lagtime to Benefit for Preventive Interventions

JAMA, October 5, 2011—Vol 306, No. 13 1481
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wDementia

wHectrolyte disorders

wlung, liver, heart, kidney, brain
wlnfarction

WRXx drugs

WInjury, pain, stress
wUnfamiliar environment
wMetabolic
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con particolare attenzione alle transizioni.
Scarso controllo sulla prescrizione farmacologica.
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Delirium e malattie
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Delirium e demenza:
un problema diagnostico e clinico complesso.
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Prevalence and incidence of delirium in long-term care

Jane McCusker %, Martin G. Cole™*, Philippe Voyeri, Johanne Monette®, Nathalie Champoux7'8,
Antonio Ciampi ", Minh Vu”' and Eric Belzile'

Objectives: (1) To describe the prevalence and 6-month incidence of delirium in long-term care facility
(LTCF) residents age 65 and over; (2) To describe differences in these measures by resident baseline
characteristics.

Methods: A multisite, prospective observational study was conducted in seven LTCFs in the province of
Quebec, Canada. Residents of age 65 and over were recruited into two cohorts: Cohort A with a Mini-
Mental State Examination (MMSE) score of 10 or more and Cohort B with an MMSE score of less than
10. Baseline resident measurements were obtained from research resident assessments, nurse interviews,
and chart review. Weekly resident assessments for up to 24 weeks included the Confusion Assessment
Method (CAM).

Results: Two hundred seventy-nine residents were recruited and completed baseline delirium assess-
ments: 204 in Cohort A and 75 in Cohort B. The prevalence of delirium at baseline was 3.4% in Cohort A
and 33.3% in Cohort B. The incidence of delirium among those without delirium at baseline (per 100
person-weeks of follow-up) was 1.6 in Cohort A and 6.9 in Cohort B. In multivariate analyses, a diagnosis
of dementia, moderate to severe cognitive impairment, and depressive symptoms at baseline were
associated with a greater prevalence and incidence of delirium.

Conclusion: Delirium is an important clinical problem in LTCF residents, particularly among those with
moderate to severe cognitive impairment at baseline. Copyright © 2011 John Wiley & Sons, Ltd.

Key words: older; delirium; longitudinal; long-term care; incidence
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Delirium superimposed on dementia is more predictive of
adverse outcomes than dementia alone

1,2 1,2

TiziaANA TORPILLIEST 7, (GIUSEPPE BELLELLI 7,
2,3

and MARCO TRABUCCHI

‘Table 1 Characteristics of 2340 patients admitted to a Rehabilitation and Aged Care Unit between 2002-2006

No Del-No Dem Dem alone Del alone DSD p
(n=1450) (n=573) (n=108) (n=209)
Age, years 77.2+6.9 81.31+6.6 79.4+6.5 832+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 24.3+4.7 23.7+4.6 22.8+11.9 0.000
Charlson comorbidity index 2.3+2.1 3.7+£2.1 3.0=E2.7 3.7 =E2.2 0.000
Barthel Index (1 month before) (0-100) 87.4+184 71.7+25.1 83.7+224 67.6 +25.5 0.000
Barthel Index on admission (0-100) 64.3 +24.3 50.5+27.7 42.7+25.9 275+21.5 0.000
Mini Mental State Examination (0-30) 25.6+4.0 18.7+5.6 22.3+5.9 14.8 +6.1 0.000
No. of drugs on admission 5.2+2.4 5.1+2.3 BLE 22 55+2.6 0.019
No. of drugs on discharge 48+2.0 474+1.9 44417 44+21 0.006
Total length of stay, days 22.8+9.5 23.2+9.0 27.5+12.2 27.1+10.7 0.000
Institutionalized at discharge, n (%) 55 (3.8) 41 (7.2) 12 (11.3) 42 (20.4) 0.000

Int J Geriatr Psychiatry 2010;25:435-6
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Table I. Characteristics of patients in three groups
(delirtum superimposed on dementia, delirium alone

and no delirium)

Age (years)

Female gender

Living alone before
RACU admission

Charlson Index

C-reactive protein
serum levels
(mg/dl)

Albumin serum levels
(2/dl)

Mini Mental State
Examination®

TADI. 1 month
before admission

Length of RACU stay

Died at 12 months

dementia

(n = 168)
82.8 +7.7
122 (72.2)
50 (29.6)

38421
5.0+ 5.5
28404
15.5 4 6.2

35+15

262495
47 (27.8)

Delitium and Delitium

alone

(n=T1)
78.8 + 6.1
49 (70.0)
21 (30.0)
29421
49 + 4.9
29404
227+ 6.5

29+19

No delirtum

(n=1572) P

771479
1160 (73.8)
552 (35.5)
26422
2.8+48
32406
238453

29+ 1.8

275+123 224+£9.2

8 (8.6)

137 (8.5)

0.00

0.00

0.00

0.00
0.00

Notes: Values denote mean 6 standard deviation (SD) or # (%); P denotes
significance on analysis of variance (ANOVA) for continuous or Chi-

square for categorical variables.
RACU, Rehabilitation and Aged Care Unit.

* Scores refer to the cognitive assessment at resolution of delirium; it was

not available for 8 patients with delirium alone and for 12 patients with

delirium superimposed on dementia, respectively, because they were still

delirious at discharge.

Delirium in older people: an
epiphenomenon of incipient death or a
separate biological process?

Giuseppe BeLLELLI'2*, SARA MORGHENZ, RENATO TURCO' 2,

MaRco TRABUCCHI®?

Age Ageing 2008;37(3):358

34



Delirtum Superimposed on Dementia Predicts
12-Month Survival in Elderly Patients Discharged
From a Postacute Rehabilitation Facility

1,1 Giuseppe Bellelli,'> Giovanni B. Frisoni,> Renato Turco,"?> Elena Lucchi,'>
Francesca Magnil‘ico,l’2 and Marco Trabucchi®*

o

T 2007, Vol. 62A, No. 11, 1306-1309

L.l

L | reference Journal of Gerontology: MEDICAL SCIENCES
1
I

cumulative survival
©

8 - HR23C.L 111055
1
| I —
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0 % 4 6 8 10 12

time of observation (months)

Figure 1. Survival of patients with neither delirium nor dementia, dementia
alone, delirium alone, or delirium superimposed on dementia. Hazard ratio (HR)
and 95% confidence mterval (C.I.) were computed in Cox regression models
where comorbidity and Barthel Index before admission were covarates, and
patients with neither delirium nor dementia made up the reference group. Black
solid line = no delirium, no dementia; black dotted line = dementia; grey solid
line = delirium; grey dotted line = delirium superimposed on dementia.
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Are Fluctuations in Motor Performance
a Diagnostic Sign of Delirium?

Guuseppe Bellelli, MDD, Salvatore Speciale, MDD, Sara Morghen, PsyD), Tizana Torpilliesi, MD, Renato Turco, MDD,

and Marco Trabucchi, MD

Background: Although delirium is known as a mental
disorder, recent evidence suggests that it is associated
with short- and long-term impairment of functional
status.

Objective: To evaluate whether a pattern of fluctua-
tions in motor performance are a diagnostic sign of
delirium.

Design: Case-controlled study with prospective evalu-
ations of 4 groups of patients.

Setting: Department of Rehabilitation and Aged
Care.

Methods: Fifteen patients with incident delirium
alone (Del group) and 15 patients with incident delir-
ium superimposed on dementia (DSD group) were
compared with 15 patients with neither delirium
nor dementia (No Del-No Dem group) and 15 patients
with dementia but no delirium (Dem group), respec-
tively. Eligibility criteria were age 65 years or older,
ability on admission to maintain sitting position for
at least 10 minutes, and absence of visual/hearing
impairment or delirium on admission. All patients un-
derwent a multidimensional assessment on admission
and serial evaluations of motor performance using
Trunk Control Test (TCT) and Tinetti scale. These
assessments were fixed at 5 different times, coinci-
dent with admission (Ty), predelirium (T,), onset of

delirium (Ty), resolution of delirium (T3), and
discharge (Ty).

Results: Patients in the Dem, DSD, and Del groups were
significantly more impaired at Toin cognitive and func-
tional status and motor performance compared with
No Del-No Dem patients. At T, all groupsimproved, al-
though in different ways. At T, only in the Del and DSD
groups, but not in the others, there was a pattern of
decline in TCT and Tinetti scores (P < .0005 at t test
for pair comparison for both tests) and a specular
pattern of improvement at T; (P < .0005 at t test for
pair comparison for both tests). Patients in the Del
and DSD groups had the poorest attentive and execu-
tive performances at T,, which significantly improved
at Ts. In No Del-No Dem and Dem groups, attentive
and executive functions did not change from T to Ts,

Conclusion: Patients with delirium exhibit a pattern
of fluctuating motor performance that is chronologi-
cally related with the onset and the end of delirium,
ie, they decline when delirium develops and improve
when delirium ends. This pattern seems to be typical
of delirium, as it is appreciable in subjects with
dementia developing delirium but not in patients
with dementia alone. A fluctuation of motor perfor-
mance should be considered a diagnosticsign of delir-
ium. (J Am Med Dir Assoc 2011; 12: 578-583)

Keywords: Delirium; function; cognition; assessment

36
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Time of assessment p-value
TI) T] '1"2 ’]:‘3 ']:‘4 p:[: P:}::[: P £ p t 34
Delirium alone 55.0£32.7 74.2£24.9 33.4x25.7 T1.7£25.4 78.4£20.5 0.04 <0.0005  <0.0005 0.18
DSD 46.6x27.3 58.2+26.8 20.4+23.6 60.2+29.4 61.9+30.9 0.78 <0.0005 0.01 0.42
Dementia alone 64.9£23.1 69.9£23.8 73.4£25.1 78.6+£25.6 82.8x£19.8 0.02 0.04 0.10 1.00
No Del — No Dem 70.7£20.8 82.7x19.3 80.2£17.9 89.6x14.0 89.6x14.9 0.03 0.30 0.16 0.13

Fig. 1. Mean values and results of pairwise comparison in TCT scores over time among the 4 study groups.

(J Am Med Dir Assoc 2011; 12: 578-583)
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Delirium alone 10.9+8.1 14.6+7.5 5.9+6.1 12.246.7 17.3£8.6 <0.0005 <0.0005 <0.0005 0.10
DSD 8.2+5.7 11.0+4.7 5.0£3.4 11.8+£5.0 13.4+6.1 <0.0005 <0.0005 0.001 0.42
Dementia alone 15.2+6.8 17.3£7.0 18.2+5.6 18.5+6.7 20.2+4.3 1.0 0.04 0.10 1.0
No Del — No Dem 18.1+6.6 21.0£5.1 21.0+4.4 21.5+4.8 22.5+£29 0.23 0.30 0.16 0.13

Fig. 2. Mean values and results of pairwise comparison in Tinetti scores over time among the 4 study groups.

(J Am Med Dir Assoc 2011; 12: 578-583) i
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comune di una condizione che si esprime a

livello celebrale con il delirium e a livello

somatico con la perdita di funzione.

(Giuseppe Bellell)
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The Overlap Syndrome of Depression and Delirium in

Older Hospitalized Patients

Jane L. Givens, MD, MSCE,™ Richard N. Jones, ScD,” and Sharon K. Inouye, MD, MPH*"

OBJECTIVES: To measure the prevalence, predictors, and
posthospitalization outcomes associated with the overlap
syndrome of coexisting depression and incident delirium in
older hospitalized patients.

DESIGN: Secondary analysis of prospective cohort data
from the control group of the Delirium Prevention Trial.
SETTING: General medical service of an academic med-
ical center. Follow-up interviews at 1 month and 1 year
post-hospital discharge.

PARTICIPANTS: Four hundred fifty-nine patients aged 70
and older who were not delirious at hospital admission.

MEASUREMENTS: Depressive symptoms assessed at hos-
pital admission using the 15-item Geriatric Depression Scale
(cutoff score of 6 used to define depression), daily assessments
of incident delirium from admission to discharge using the
Confusion Assessment Method, activities of daily living at
admission and 1 month postdischarge, and new nursing home
placement and mortality determined at 1 year.

RESULTS: Of 459 participants, 23 (5.0%) had the overlap
syndrome, 39 (8.5% ) delirium alone, 121 (26.3%) depression
alone, and 276 (60.1%) neither condition. In adjusted anal-
ysis, patients with the overlap syndrome had higher odds of
new nursing home placement or death at 1 year (adjusted odds
ratio (AOR) = 5.38, 95% confidence interval (CI)=1.57-
18.38) and 1-month functional decline (AOR = 3.30, 95%
Cl = 1.14-9.56) than patients with neither condition.
CONCLUSION: The overlap syndrome of depression and
delirium is associated with significant risk of functional
decline, institutionalization, and death. Efforts to identify,
prevent, and treat this condition may reduce the risk of
adverse outcomes in older hospitalized patients. ] Am
Geriatr Soc 57:1347-1353, 2009.

Key words: delirium; depression; mortality; nursing home
placement
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Table 1. Characteristics of 1,534 Patients Admitted to a Rehabilitation and Aged Care Unit from 2002 to 2005

No Delirium, No Depression, No Delirium Alone Overlap Syndrome P-
Characteristic Depression (n = 938) Delirium (n = 575) (n =10) (n=11) Value
Age, mean £ SD 771 +69 792 + 6.8 80.0 £ 5.3 815 +56 <.001
Male, n (%) 277 (29.5) 104 (18.1) 2 (20.0) 1(9.1) <.001
Unmarried, n (%) 122 (13.0) 46 (8.0) 3 (30.0) — <.001
Nursing home residence before admission, n (%) 11 (1.2) 7(1.2) — — .02
Albumin serum level, g/dL, mean -t SD 32+04 33£1.0 3.3+06 3.4 1+£03 10
Body mass index, kg/m?, mean £ SD 26.1 £16.9 2554+ 79 22.8 - 4.1 273 1£6.0 .75
C-reactive protein, mg/dL, mean = SD 3.0+44 26 £94 53+ 34 1.2 +£2.3 .40
Charlson Comorhidity Index, mean + SD 2.4 +21 28 £ 20 3.7 +£27 41 +£25 <.001
Number of drugs at discharge, mean + SD 47+19 51+£19 49 + 2.1 46 +22 .001
Mini-Mental State Examination score (range 0-30), 253 - 41 237 £ 4.2 194+ 73 21.0 49 <001
mean + SD
Geriatric Depression Scale score (range 0—15), 34+138 94 +20 39+18 10+ 25 <.001
mean £ SD
Barthel Index (range 0-100), mean + SD
1 month before 876 = 17.7 812 +19.9 72.8 + 248 721 +21.8 <.001
On admission 65.3 + 23.3 61.3 = 25.2 352+ 2138 459 + 26.8 <.001
At discharge 85.0 + 18.2 798 + 21.0 59.3 + 25.0 53.7 + 30.7 <.001
Rehabilitation and Aged Care Unit length of stay, days, 222194 237 £ 85 28.5 £ 18.3 30.0 2136 <.001
mean =+ SD
Death within 1 year, n (%) 58 (6.2) 57 (9.9 2 (20.0) 4 (36.4) <.001

Overlap syndrome denotes the coexistence of depression and incident delirium.
P-value determined using one-way analysis of variance for continuous variables and chi-square test for categorical variables.
SD = standard deviation.

Turco R. et al., J Am Geriatr Soc 2010;58(5):995
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Table 1. Characteristics
Prevalence of Outcomes

of the Study Population and

Number of Conditions

1 2or3
Characteristic (n =69)* (n =43)" P-Value
Age, mean  SD 79.6 £ 6.7 83.7 L75 .003
Female, n (%) 60 (87) 40 (93) .25
Body mass index, I(g/l\fl2 23.6 £ 48 21.8 £ 4.2 .04
mean =+ SD
Charlson Comorbidity Index, 1.7 1.8 1.8 L1.5 .76
mean =+ SD
Albumin serum level, g/dL, 28 =03 27 =03 19
mean =+ SD
Mini Mental State Examination 239 + 44 201 =34 <.001
score (range 0-30), mean + SD
Geriatric Depression Scale score 6.4 + 3.4 7.8 34 .02
(range 0-15), mean £ SD
Delirium during Rehabilitation 13 (18.8) 34 (79.1) <.001
and Aged Care Unit stay, n (%)
Barthel Index (range 0-100), mean + SD
Before fracture 912 +118 779 +187 <.001
On admission 38.7 £148 257 £15.7 <.001
At discharge 76.7 £16.7 563 +254 <.001
Length of stay, days, 26.8 £ 7.1 26.7 £ 6.9 .96
mean -+ SD
Discharged to home, n (%) 63 (91.3) 37 (86) .28
Worst in ambulation ability 21 (30.4) 24 (55.8) .007

at 12-month follow-up, n (%)

Presence of delirium, dementia, or depression.

"Combination of dementia and depression; dementia and delirium; depres-

sion and delirium; or dementia, depression, and delirium.

SD = standard deviation.

DEMENTIA, DELIRIUM, AND DEPRESSION IN
PATIENTS WITH HIP FRACTURE: 1+1 DOESN’T
ALWAYS MAKE 2

Bellelli G. et al., J Am Geriatr Soc.
2009;57(1):17980.
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Table. Clinical characteristics of 52 patients newly and consecutively admitted with a diagnosis of

acute stroke to a Department of Rehabilitation, according to delirium occurrence on admission

No delirium
(n=37, 71.2%)

Age, years

Female, n (%)

Type of stroke*
Ischemic of the right side n, (%)
Ischemic of the left side n, (%)

Haemorragic, n, (%)

Time from stroke to Department admission (mean days)

Albumin serum levels (g/dl)
Chronic diseases

Hypertension

Atrial fibrillation

Diabete mellitus
Medications > 4 on admission, n (%)
Dysphagia, n (%)
Malnutrition, n (%)
Barthel Index Imonth before admission (€100)
Barthel Index on admission (@00)
Barthel Index at discharge {000)
Mini Mental State Examination (£30)
Adverse clinical events (at least one), n (%)
Length of stay at Department, days
Discharge to nursing home, n (%)
Death, n (%)

75.4°18.8
29 (78.4)

14 (37.8)
21 (56.8)
2 (5.4)
12.2°13.9
3.2°.4

29 (78.4)
8 (21.6)
9 (24.3)
24 (64.9)
14 (18.9)
7 (18.9)

81.0°25.5

33.6°26.5
58.2°34.9
20.7°5.2

24 (64.9)

44.317.2
4 (10.8)

0 (.0)

Delirium on admission
(n=15, 28.8%)

82.310.4
9 (60.0)

4 (26.7)
11 (73.3)
0 (.0)
12.2°7.6
3.2 5

13 (86.7)
4 (26.7)
3 (20.0)
9 (60.0)
12 (80.0)
4 (26.7)
89.211.4
4.7°5.8
22°17.3
10.6°6.2
14 (93.3)
49.0°21.7
10 (66.7)
3 (20.0)

P

.18
A5

.33
21
.50
.99
.90

.39
A7
.52
49
.008
22
24
<.0005
.001
<.0005
.03
42
<.0005
.02

Turco, Age Ageing2011
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Clinical Instability as a Predictor
of Negative Outcomes Among
Elderly Patients Admitted to a

Rehabilitation Ward

Fabio Guerini, MD, Giovanni B. Frisoni, MD, Sara Morghen, PsyD, Salvatore Speciale, MD, Giuseppe Bellelli, MD),

and Marco Trabucchi, MD

Objectives: To assess the impact of clinical instability
(Cl) and delirium on admission to a rehabilitation
unit on clinical and functional outcomes (death,
transfer to acute care, poor functional recovery) at
discharge, in a population of elderly patients.

Design: Observational study.
Setting: Rehabilitation and Aged Care Unit (RACU).

Participants: Participants were 583 consecutively and
firstly admitted elderly patients.

Measurements: On admission, all patients underwent
a comprehensive geriatric assessment including socio-
demographics, cognitive and depressive symptoms,
nutritional status, physical health, and functional sta-
tus. Cl was recorded for all patients on admission, as-
sessing 5 vital signs (temperature, heart rate, systolic
blood pressure, respiratory rate, and oxygen satura-
tion). Delirium was assessed daily with the Confusion
Assessment Method.

Results: Patients were on average old (mean age: 77.8
+ 9.8), predominantly female (68.6%), with mild

cognitive deterioration (MMSE: 22.1 + 6.3) and de-
pressive symptoms (GDS: 5.9 + 3.5). They had moder-
ate comorbidity (means CIRS: 3.1 £+ 1.9), and
functional impairment both before (Barthel Index
pre-admission: 84.5 4+ 19.2; IADL: 3.3 4 3.0) and on ad-
mission (Barthel Index: 55.8 + 27.5). On admission,
136 (23.3%) patients were classified as clinically un-
stable: 76 (13%) had either Cl or delirium, and 60
(10.3%) had ClI associated to delirium. At discharge,
26 patients were transferred to acute care hospitals,
and 14 died. Transfer to acute care occurred in more
than 10% of patients with almost one altered condi-
tion (Cl or delirium), and in one fifth of patients with
the association of Cl and delirium. In-RACU death was
observed only in this latter group. Functional recov-
ery at discharge was significantly higher in stable pa-
tients than in patients with Cl and/or delirium.

Conclusions: Cl and delirium are useful prognostic
markers of adverse clinical and functional outcomes
in a population of elderly subjects admitted to a reha-
bilitative unit. (J Am Med Dir Assoc2010; 11: 443-448)

Keywords: Clinical instability; delirium; outcomes;
rehabilitation
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Table 2.  Predictive Power of Clinical Instability and Delivium on Transfer to Acute-Care Hospital and Poor Functional Recovery in 583 Patients at Discharge from a Rehabilitation Unit in Bivariate and
Multivariate Multiple Logistic Regression Models

Transfer Acute Care Hospital Poor Functional Recovery
Unadjusted Adjusted Unadjusted Adjusted
OR 95% Cl P Value OR 95% Cl P Value OR 95% Cl P Value OR 95% Cl P Value
Clinical stability Ref — — Ref — — Ref — — Ref — —
Clinical instability 6.5 25t017.0 .000 7.5 2.2t025.4 .001 6.2 33to 11.1 .000 45 2.2t09.2 .560
OR Delirium
Clinical instability 10.9 43t027.4 .000 15.2 4.0to0 559 .000 12.1 3.2t0448 .000 10.0 3.3t029.9 .033
AND Delirium
Index of Disease — — — 5.4 1.6t0 183 .007 — — — — — n.s.
Severity (CIRS)*
Malnutrition (MNA) — — — — — n.s. — — — 2.3 1.0to 5.1 .041
Barthel Index on — — — — — n.s. — — — — — n.s.
admission

OR, odds ratio; 95% Cl, 95% Confidence Interval; n.s.: notsignificant. dash: not appliable; MNA, Mini Nutritional Assessment. Poor Functional Recovery was defined as a Relative Functional
Gain lower than 100% (ie, patients who do not achieve their pre-admission functional status). P value denotes the associated significance computed in unadjusted and adjusted (age, gender,
comorbidity, malnutrition, Barthel Index on admission) regression models. The risk of death predicted by the presence of Cl and deliriumis striking (no deaths were observed in the other
groups), thus not requiring further analysis to assess prognostic implications.

* Index of Disease Severity denotes the average score of the first 13 items at the Cumulative lllnesses Rating Scale (CIRS).

Guerini F. et al., 3 Am Med Dir Assoc. 2010:11:843
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Table 1. Delirium Evaluation in Three Different Settings, Rehospitalization, and Mortality in Nursing Home Patients

Patient Delirious Delirious in Delirious in Delirious During ED, Total Days Alive at Alive at Rehospitalization
Number in ED Hospital Nursing Home Hospital, or Nursing Home of Delirium 1 Month 6 months within 6 Months
1 Yes No Yes Yes 2 Yes Yes No
2 Yes No No Yes 1 Yes Yes Yes
3 No No No No 0 Yes Yes No
4 Yes Yes Yes Yes 9 Yes No Yes
5 No Yes Yes Yes 17 Yes Yes No
6 Yes Yes * Yes 6 No — No
7 No Yes Yes Yes 5 Yes Yes No
8 Yes Yes No Yes 3 No - No
9 No T No No 0 No - No
10 Yes No Yes Yes 13 No - No

Note: Bolded “yes™ findings indicate delirium that emerged after a care transition.
* . . - . .

Patient died before the nursing home assessment could be performed.
"Patient not admitted.

ED = emergency department.
=) B,

Morandi A. et al., J Am Geriatr Soc. 2009;57(10):1856
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COMMENTS AND OPINIONS

Delirium and Costs of Informal Home Care

e read with great interest the article by Leslie

et al' on the costs associated with delirium.

We would like to contribute to the topic with
our own data, confirming the high burden of delirium
in elderly patient care. We recently observed that de-
lirium is a determinant of hospital readmission and in-
stitutionalization after discharge from a rehabilitation
unit.” Furthermore, we demonstrated that patients with
delirium during hospital admission have a lower func-
tional level 1 year later compared with controls.? These
data are by themselves indirect indicators of higher costs
(increased use of hospital and nursing homes). How-
ever, what is most important is the rate of functional im-
pairment induced by delirium because delirious pa-
tients, once returning home, require a higher level of care
in basic and instrumental activities of daily living. In Italy,
the role of caregiving for elderly patients is usually com-
mitted to persons who are paid by their families because
in our country the formal home-care system is rather poor
and confined to a few areas of intervention. These per-
sons, mostly women from eastern European countries,
live with the elderly for 6 to 7 days a week, 24 hours daily.
Atpresent, we estimate that this workforce comprises ap-
proximately 900 000 persons, each one receiving ap-
proximately €1000 monthly. These costs are not reim-
bursed by the national health care system and burden
families.

To evaluate the cost of delirium in this caregiving sys-
tem, we studied a population of 1508 elderly subjects
(mean [SD] age, 80.1 [7.5] years; 60.5% women) dis-
charged from an acute care geriatric unit (Brescia, north-
ern Italy) in 2007. At the 6-month follow-up examina-
tion, 26.2% of patients who developed in-hospital delirium
(13% of the whole population) were assisted by paid care-
givers compared with 13.6% of those who did not de-
velop delirium (P<<.002, x* test). The relative risk to re-
quire 24-hour assistance after discharge was 1.82 (P=.008)
in subjects with delirium compared with controls. Thus,
families of patients who had delirium during hospital stay
have a 2-fold risk of depending on paid informal care-
givers for caring for their relatives. According to these
data, it should be expected that caregivers coming from
eastern European countries will rapidly find a chance of
employment for caregiving for patients with delirium. This
should be a source of concern because as a consequence
of the hypothetical scenario in which the costs of care-
giving in the future will be borne by the Italian public

health system, the system will be unable to support this
new economic burden. In this scenario, it will be of ex-
treme importance to prevent in-hospital events, such as
delirium, and reduce the need of paid caregiving at home
and relative costs.

Giuseppe Bellelli, MD
Angelo Bianchetti, MD
Marco Trabucchi, MD

Correspondence: Dr Bellelli, Rehabilitation and Aged Care
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State Human Immunodeficiency Virus
Testing Laws

n their informative article, Halpern et al' point out

that intensivists’ decisions to pursue noncon-

sented testing are often associated with erroneous
understandings and perceptions of state laws. The au-
thors propose uniform standards for nonconsented test-
ing. We agree that such a policy would be optimal. Al-
though appealing in its simplicity, this solution may not
be immediately—if at all—feasible or accepted, since each
state writes its own laws. The lack of national confor-
mity regarding nonconsented testing can be expected to
continue. Because of the complexity and variability of
these laws, as well as recent changes in many states’ laws,
intensivists and other clinicians will need make deci-
sions that are—or are perceived to be—at odds with state
laws. The misunderstanding of state laws mentioned by
Halpern et al' is central to this problem. The National
HIV/AIDS Clinicians' Consultation Center (NCCC) of the
University of California, San Francisco, San Francisco
General Hospital, has produced the “Compendium of State
HIV/AIDS Testing Laws™ (the Compendium) that can
assist clinicians in meeting these challenging dilemmas.
The Compendium is updated periodically as state laws
change. Because of the tediousness of sifting through laws
and the challenges in interpreting complex legal lan-
guage, the Compendium has a “Quick Reference Guide”
for each state that summarizes pertinent laws for clini-
cians. In addition, the NCCC's “Warmline” (telephone:
800-933-3413) can answer additional questions on hu-
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Figure 1. Kaplan-Meier survival curves for the three delirium subtypes
(hypoactive, hyperactive, mixed) and individuals without delirium. Hazard ratio
(HR) and 95% confidence interval (CI) were computed in a Cox regression
model where age, gender, and comorbidity were covariates; those without
delirium were the reference group.
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