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Assessing the outcomes of nursing-home patients.

Kane RL, Bell R, Riegler S, Wilson A, Kane RA.
J Gerontol 1983; 38:385-93.

Abstract

This paper describes the development of multidimensional measures of nursing-home patients'
functioning. The technique was designed to gather information directly from the patients, using
demonstrated ability in place of self-report wherever possible. Six domains are tapped: physiologic,
activities of daily living, affective, cognitive, social, and satisfaction. Test-retest reliability ranges from

.59 for social interaction to .85 for affect. Validity was tested by replication on successive waves of
data as well as discriminant and content validity.



e Dimensioni
— Salute somatica
e Diagnosi tradizionale
e Indicatori di gravita delle patologie
e Valutazione per specifiche patologie (ad es. Parkinson)
— Stato mentale
e Cognitivita
o Affettivita
e Problemi comportamentali
— Autosufficienza
e BADL
e |ADL
e AADL

— Stato sociale
e Mezzo o fine (...tracce radar e prognosi)
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Williams ME, Hadler NM.
Sounding Board. The illness as the focus of geriatric medicine.

N Engl J Med. 1983; 308:1357-60.

Understanding the difference between illness and disease is a prerequisite to the care of patients
affected by incurable disorders. Educated palliation in the absence of substantive information regarding
this discrepancy is the art of medicine. Because elderly patients often present with several chronic
diseases, many of which are irreversible, cure-oriented physicians caring for the elderly are especially
vulnerable to frequent disappointments. Multiple influences, such as psychological, social,
environmental, and iatrogenous factors, may also substantially limit the possibilities for "'total cure."
More important, even though many chronic conditions are incurable, the discomfort or disability they
produce may be substantially modified. If this concept is not realized and addressed, patients (many of
them elderly) with irreversible chronic diseases may receive less than optimal care from physicians
seeking cures. Studies need to be directed at defining and quantifying specific interactions between
illness and disease and discovering risk factors for chronic disability in the elderly. The degree to which
we as physicians can assist the chronically ill may reflect our understanding of human discomfort and
our sensitivity to personal distress. If we maintain a purely disease-specific focus, we may have difficulty
thinking about strategies to serve the patient. Defining pathologic entities may be less complicated than
intervening in the illness of the patient, but the latter constitutes healing.
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Delirium From Transdermal
Scopolamine in an Elderly Woman

To the Editor.—Perhaps too little atten-
tion is paid by practitioners to central
anticholinergic effects of drugs in the
elderly.

Renzo Rozzini, MD
Mariarosa Inzoli, MD
Marco Trabucchi, MD
Second University of Rome
St Orsola Hospital-FBF
Brescia, Italy
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Percentage (number) of elderly people (aged 70-75) with
somatic symptoms and number of days spent in bed owing
to tliness in past month according to housing conditions

Poor Non-poor
houses houses
(n=149) (n=1052)

‘Chest pain 13(19) 8 (84)
Dyspnoea 32 (47) 19 (194)*
Cough : 16 (23) 13(132)
Swollen feet or ankl 18 (26) 12 (126)
Tiredness 32 (47) 20(204)*
Anorexia - 29(43) 23(241)
Dyspepsia 26 (39) 12 (120)*
Insomnia 28 (42) 17 (174)*
Aches 20 (30) 11(110)*
No of days spent in bed: :

Nonet 76 (113) 87 (910)

>1 24 (36) 14 (142)

*p<<0-001; tx’=10-8, p<0-001 in comparison with >1 days
spent in bed. -

BRITISH MEDICAL JOURNAL VOLUME 294 27 JUNE 1987
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Table 1. Characteristics of 1201 Elderly Community-Dwelling
Participants (Aged 70-75 Years) According (o

Alcohol Consumption

Age
Gender (female), n (%)
Education (primary)
Unmarried, n (%)
Living alone, n (%)
Being poor
MSQ total
aBDI (depression)
IADL (number of
functions lost)
BADL
Disabled (1 or more

BADL functions lost)

Number of drugs

Number of diseases

Higher health care
utilizers

Moderate Heavy
Alcohol Alcohol
Abstainers Intake Intake
N = 307 N = 697 N = 197
Mean * SD (%) Mean = SD (%) Mean * SD (%)
726 = 1.4 725 * 1.5 725 £ 14
241 (78.8) 515 (73.9) 56 (28.4)
102 (33.2) 192 (27.6) 52 (26.4)
196 (63.8) 448 (64.3) 87 (44.1)
117 (38.1) 275 (39.3) 58 (29.4)
112 (37.0) 229 (33.0) 81 (41.5)
9.1 = 1.2 94 + 0.9 93 + 009
21.1 £ 146 179 = 12.1 143 £ 11.8
0.5+ 0.9 03 + 0.7 03 £ 0.7
0.3 + 0.8 0.1 = 0.6 0.0 04
46 (15.0) 61 (8.8) 14 (7.1)
29 + 20 25+ 1.8 22 + 1.7
27+ 1.5 24+ 14 24 14
120 (39.2) 229 (32.9) 51 (26.4)

Journal of Gerontalogy: MEDICAL SCIENCES
2007, Vol 62, No. 11, 1313-1314
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At least antibiotic treatment....
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Effectiveness of a geriatric evaluation unit. A randomized clinical trial.

Rubenstein LZ, Josephson KR, Wieland GD, English PA, Sayre JA, Kane RL.

We randomly assigned frail elderly inpatients with a high probability of nursing-home placement to an
innovative geriatric evaluation unit intended to provide improved diagnostic assessment, therapy,
rehabilitation, and placement. Patients randomly assigned to the experimental (n = 63) and control (n = 60)
groups were equivalent at entry. At one year, patients who had been assigned to the geriatric unit had much
lower mortality than controls (23.8 vs. 48.3 per cent, P less than 0.005) and were less likely to have initially
been discharged to a nursing home (12.7 vs. 30.0 per cent, P less than 0.05) or to have spent any time in
nursing home during the follow-up period (26.9 vs. 46.7 per cent, P less than 0.05). The control-group
patients had substantially more acute-care hospital days, nursing-home days, and acute-care hospital
readmissions. Patients in the geriatric unit were significantly more likely to have improvement in functional
status and morale than controls (P less than 0.05). Direct costs for institutional care were lower for the
experimental group, especially after adjustment for survival.

We conclude that geriatric evaluation units can provide substantial benefits at minimal cost for appropriate
groups of elderly patients, over and above the benefits of traditional hospital approaches.
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The prevalence of chronic conditions and their age and gender adjusted associations with

BADL, IADL and PPT in multiple linear regression analysis (Age and Aging, 1996)

Dependent variables

BADL IADL PPT
Independent variables % (B) (B) (B)
Heart diseases 33.2 0.02 0.09 -2.75%**
Hypertension 36.2 0.04 0.05 -0.05
Anemia 8.9 0.00 -0.01 -2.26*
Diabetes mellitus 14.0 -0.07 -0.11 -0.89
CoPD 21.7 0.08 0.24 -1.58*
Previous bone fractures 9.5 0.06 0.04 -1.83
Liver diseases 6.7 -0.04 -0.28 -0.46
Parkinsonism 2.2 0.47 0.13 -7.31%x*
Previous stroke 5.1 -0.04 0.14 -11.37%**
Degenerative joint disease 62.5 0.11 0.09 -0.69
Poor hearing 14.9 0.42 ** 0.54 -3.00%***
Poor vision 14.6 0.21 0.35 -6.88%**
Depression 25.7 0.75 *** 1.11%** -1.55*
Cognitive deterioration 14.0 1.02 *** 2.19%** -2.91**
Cancer 4.0 0.16 0.21 -3.59*

*p<0.05 **p<0.01 ***p<0.001
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in elderly persons. J Clin Epidemiol. 2004;57:321-2.
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Geriatric Index of Comorbidity: validation
and comparison with other measures of

comorbidity

Renzo Rozzini, Giovanni B. Frisoni, Luigi Ferrucci, Piera Barbisoni, Toni Sabatini, Piera
Ranieri, Jack M. Guralnik and Marco Trabucchi

Age and Ageing 2002; 31: 277-285



Value of functional status variables (BADL lost functions and PPT

score) accross the four levels of comorbidity detected by number of
diseases and classes of the GIC in 345 elderly hospitalized patients

BADL PPT
lost functions score
n Mean SD Mean SD
Diseases (n.)
0-2 28 1.7 1.8 16.2 5.2
3-4 114 2.1 2.0 13.3 6.4
5-6 150 2.3 1.9 12.8 6.4
7-9 53 2.8 1.8 11.7 5.8

(F=2.16) (F=3.22)*

GIC Classes
Class | 16 1.4 1.6 17.8 4.2
Class Il 151 1.9 1.7 14.3 5.9
Class Il 125 2.4 1.9 12.4 6.1
Class IV 53 3.3 2.0 9.7 6.8

(F=8.93)** (F=10.97)**
ANOVA, *p<0.05; **p<0.0001



Survival in Geriatric Index of Comorbidity (GIC) classes in
older patients consecutively admitted to a GERU

110
100 9—0—0—90— 9090 ¢
90
80
70
60 —o— Class |
—— Class ||
—a— Class Il
>0 —@— Class |V
40

0 1 2 3 4 5 6 7 8 9 10 11 12 13
months post discharge

e  p<0.0001 for different survival GIC classes on log-rank test



Charactheristics of 1402 hospitalized elderly patients according to the Geriatric Index

of Comorbidity classes.

Age

MMSE

GDS

Diseases (n)

Drugs (n)

IADL (15 days before adm)
BADL (15 days before adm)
BADL (on admission)
BADL (on discharge)
Serum albumin (g/dl)
Serum cholesterol (mg/dl)
Apache Il score

Lenght of stay (days)

6 month mortality

Class Il
N=429
M+SD(%)

79.0+7.3
24.1+5.8
5.2+3.6
4.7+1.8
3.8+1.7
2.6+2.7
89.9+16.2
84.8+21.2
86.6+20.0
4.1+0.6
218.8+45.9
5.9+1.9
5.7+2.4
55 (12.8)

P denotes significance on ANOVA test

GIC
Class Il
N=479

M+SD(%)

80.2+6.9
22.7+7.0
4.84+3.4
5.3+1.9
4.1+1.8
3.2+2.8
84.5+21.6
75.5+28.7
79.4+26.2
4.0+0.6
206.2+52.4
8.113.6
6.4+3.1
80 (16.7)

Class IV
N=494
M+SD(%)

80.8+7.1
19.9+8.8
5.3+2.1
6.1+2.1
4.7+2.0
3.9+2.9
73.5+30.7
56.6+36.0
59.6+36.5
3.7+1.0
182.8+47.8
11.9+5.9
7.944.8
173 (35.0)

P*

<0.001
<0.0001
Ns
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

Rozzini et al. J Clinical Epidemiology, 2003



LIVELLI DI AUTOSUFFICIENZA
(BARTHEL INDEX)

Classe | Classe Il Classe Il

(80-100) (30-75) (0-25)
INDICE DI
COMORBILITA
CLASSE | 112 |3| 4|5 /|6 /|7]|8]89
CLASSE /| 10 | 1112|1314 [ 15[ 16 | 17 | 18
CLASSE Jl| 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27
CLASSE |V 28 | 29 | 30 | 31 [ 32333435/ 36

AIB|C|A|B|C|A|B|C

INDICE DI
FRAGILITA

NOTE:
1. L'INDICE DI COMORBILITA (Burden of comorbidity) si costruisce in quatto classi come segue:
Classe | Patologie con IDS uguale a 1
Classe Il Una o piti patologie con IDS uguale a 2 (e altre inferiori)
Classe lll  Una patologia con IDS uguale a 3 (e altre inferiori)
Classe IV Pil patologie con IDS uguale a 3 e/o una o piti patologie con IDS uguale a 4.

2IL LIVELLO DI FRAILTY (INDICE DI FRAGILITA) viene costruito sulla base di valori arbitrari attribuiti a: eta,
funzione cognitiva (MMSE), indice prognosfico nutrizionale (IPN) e presenza di piaghe da decubito.
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Building FCF (Function, Comorbidity, Frailty): a case mix-system to
Classify Patients Admitted to Geriatric Rehabilitation Wards

M.Trabucchi, S.Franzoni, S.Maggi, R.Rozzini. GERU, P.Richiedei Hospital, 25064 Gussago-Brescia (Italy) and
Geriatric Research Group.

Objective : To propose clinical criteria allowing to classify elderly patients admitted to Geriatric and Rehabilitation
Wards into homogeneous groups as to cost of care.

Setting : GERU, P.Richiedei Hospital, Gussago, Brescia.

Patients : 811 elderly patients (M=237; m.age 78.9+7.7 yrs) newly consecutively admitted to the ward.

Methods : Patients are classified according to domain actually routinely assessed in a geriatric setting: a) Functional
status: 3 classes built on BADL (Katz) and IADL (Lawton&Brody) impairment; b) Comorbidity: 4 comorbidity
classes (Geriatric Index of Comorbidity) built attributing a severity score to the 15 more prevalent somatic chronic
diseases; c) Frailty: 2 classes built according to age, being female, cognitively impaired, depressed, malnourished,
and having pressure sores. Function, Comorbidity, and Frailty are incorporated into 3 classes (Class 1=23.3%; Class
2=37.4%; Class 3=39.3%).

Results : The 3 FCF classes are associated to different length of stay (LOS): Class 1: LOS=21.6+9.7; Class 2:
LOS=27.8+15.8; Class 3: LOS=32.4+19.8. The FCF is capable of explaining 15.2% of the variability of LOS. The
pattern of patients outcomes (clinical and functional in-hospital improvement, NH placing) differed significantly in
the three classes. The FCF is also associated to different survival (p<.001 for FCF classes on log-rank test).
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Characteristics of 950 not bedridden hospitalized elderly patients and according to

change in functional status

Functional status changes

No change Minor (5-30) Major (35+)
N=722 N=133 N=95
N (%)/M+SD N (%)/M+SD N (%)/M+SD
Gender (female) 489 (67.7) 99 (74.4) 70 (73.7)
Age 77.2+8.4 80.9+7.6 82.8+7.9
MMSE 25.0+45.2 21.3+47.1 19.1+8.9
GDS 4.9+3.6 5.8+3.6 5.8+3.8
BADL (2 wks before) 90.6+14.7 85.2+16.7 81.7+17.7
BADL (on admission) 90.7+14.7 68.3+20.6 31.3+23.2
BADL change -0.7+0.8 16.9+9.5 50.4+16.0
IADL (2 wks before) 2.2+2.5 3.7+2.7 4.6+2.7
Charlson score 6.1+1.8 6.5+1.9 7.2+2.0
Drugs (n) 4.1+1.8 4.2+1.9 4.1+2.1
APACHE Il score 6.843.2 8.6+4.4 10.8+5.9
APS (4+) 93 (13.0) 27 (20.5) 37 (38.8)
Serum albumin (< 3.5g/dl) 80 (11.1) 23 (17.3) 33 (34.7)
Length of stay 6.4+2.7 7.043.1 8.345.4
Six month mortality 43 (6.0) 15 (11.3) 28 (29.5)

(Rozzini et al. J Gerontol, 2005)



Crude and adjusted associations of clinical variables and 6-month mortality in 950

Gender (male)

Age (>80)

Dementia (MMSE <18)
Depression (GDS>4)

APS (>4)

Serum Albumin (<3.5 g/dl)
Anemia (Hb <10g/dl)
Charlson Index (8+)

Change in functional status
No change
Minor change (5-25)
Major change (30+)

Cancer

Heart failure (ischemic/organic)
Heart failure (extracardiac)
Pulmonary disease

Chronic renal failure

hospitalized elderly patients.

n/events

335/61
470/78
167/41
547/71
185/57
177/52
97/28
199/75

670/58
130/24
148/48

170/66
123/24
40/11
364/69
155/31

A
RR (95% C.1.)

1.6 (1.0-2.9)
1.5 (1.1-2.2)
3.6 (2.0-6.4)
1.4 (0.9-2.1)
3.6 (2.1-6.4)
4.5 (2.6-8.0)
3.4 (1.7-6.6)
2.5 (1.3-4.8)

1.0 (ref.)
1.8 (1.0-4.0)

6.2 (3.5-11.5)

2.7 (1.8-5.5)
1.6 (0.8-3.9)
2.5 (0.9-7.0)
1.7 (1.0-3.2)
2.7 (0.9-8.9)

B*
RR (95% C.1.)

1.5 (0.9-2.6)
1.0 (0.9-1.1)
1.9 (1.1-3.8)
2.3 (1.3-4.3)
2.3 (1.3-4.6)
2.2 (0.9-5.4)

1.0 (ref.)
1.3 (0.6-3.0)
2.8 (1.3-5.7)

(Rozzini et al. ] Gerontol, 2005)
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Gender Differences and Health Status in
Old and Very Old Patients

Hemm Hommi, MDD, Ingssar Sk, MDD, Stefania Magr, MDD, Marianna Noale, PhiD, and Marco Trabucchi, MDD

Ohjectives: To examine gender differences according
to health status, social support, and DRG reimburse
ment in a population of elderly patients admitted to
a hospital geriatric ward in [taly and also to examine
the patterns of these differencesacross old agestrata.

Design: Observational study

Participants: A total of 2171 patients, 70 years and
older (females = 1088), consecutively admitted for
acute care to a geriatric ward in a general hospital
during a 30-month period were included. Patients
were stratified into 3 age groups: 70 to 79 (n = 1038,
females = 521), 80 to 89 (n = 948, females = 476),
and 90+ (n = 18%, females = 91).

Measurements: Demographics, main reason for hos
pitalization, Charlson Index, APACHE |l score,
APACHE II-AP5 subscore, serum albumin, number
of currently administered drugs, cognitive status,
depression, functional status, length of stay, Diag
noses Related Group (DRG) weight, in-hospital,
and 3-month mortality were recorded. Differences

were evaluated according to gender across old
age strata.

Results: Inthe group of 70- to 7%-year-old patients, sig
nificant differences were found regarding number of
comorbidities, biological and clinical markers of clinical
severity (ie, serum albumin, APS, delirium), and func
tional status on admission (ie, the greater impairment
was found in male patients, with a higher in-hospital
and 3-month mortality). Moreover, females had lessso
cial support and more often live alone. DRG weight
parallels clinical complexity, whereas length of stay is
comparable. Gender differences were less evident in
the 80-89 year-old patients and almost absent inthose
G0+,

Conclusions: Data indicate that on hospital admission
gender differences are significant in young old pa
tients, but not in old and very old, suggesting a poor
survivarship of males with increasing age. (J Am Med
Dir Assoc 2009; 10: 554-558)

Keywords: Health status; gender differences; old age
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Figure |. Mean value of DRG weight, length of stay (LOS), and Apache I score of a population of 4,094 hospitalised elderly
patients according to their Barthel Index value on admission.



Table. Cox Regression Analysis of Associations Between Groups of
Risk and 6-Month Mortality Among Acutely Hospitalized Elderly
Patients (N = 840)"

No. (Events) RR (95% CI)
Prognostic Indext
Group 1 ({0-1 point) 344 (11) Reference
Group 2 (2-3 points) 303 (31) 2.1(1.0-4.6)
Group 3 (4-6 points) 128 (32) 6.9 (3.3-14.8)
Group 4 (=6 points) 65 (30) 18.3 (8.8-37.9)

*RA indicates relative risk; Cl, confidence interval.

Tindependent risk factors for mortality identified in computing the prognostic index were:
male sex (1 point); number of dependent activities of daily living (ADLSs) at discharge
(1-4 ADLs, 2 points; all 5 ADLs, 5 points);, congestive heart failure (2 points); cancer
(solitary, 3 points; metastatic, 8 points), creatinine level =3.0 mo/dL 265 pmol/L) (2
points); and low albumin level {3.0-3.4 g/dL, 1 point;, <3.0 g/dL, 2 points).”

Prediction of 6-Month Mortality Among Older Hospitalized Adults

Rozzini et al. JAMA. 2001;286:1315-1316




Characteristics and 6-Month Mortality Rate of 1297 Inpatients According to Their Dementia and Disability Status*
.|

Patients With Pneumoniat Patients With Acute Noninfectious Conditionst
A B c LA B c
Characteristic (n = 100) (n = 26) {n =15) {n = 1033) (n = 90) {n = 33)
Age, y 81.5+ 6.6 B33+69 839+78 794+489 B843+71 856+ 6.0
MMSE score 23.51 4.5 8.3x7.6 ND 245144 8.5+54 ND
Barthel Indext 84.1 £ 18.0 49.0 + 261 55:6.9 8891153 57.9+30.2 5.0+6.2
APACHE Il score§ 140+ 59 149+ 56 1Wad+68 F3+38 94+52 11.6+ 6.6
Dizeasas, No. 6.0+20 G6+16 7.h5+41 B3x18 61+23 BE+23
Drugs, No. 44+2.2 45+1.7 3316 4.2+1.8 4119 43+1.8
Length of stay, d 8.5+4.0 91+4.2 5.9+86.0 BB +34 59+23 6.4+4.9
G-mo maortality, % (No.) 21 (21) 31 (8) 20 112) 15 (152) 34 (31) B4 (21)

Abbreviations: APACHE, Acute Physiology and Ghronic Health Evaluation; MMSE, Mini-Mental State Examination; ND, nondetectable.

*Data are mean ¢ SD unless otherwise spacified.

tA, Patients with absent to moderate cognitive impairment (MMSE score >12); B, not bedridden patients with severe dementia (MMSE score =12);
», bedridden demented patients.

fBarthel Index establishes the degree of disability (the lower the scare, the higher the degree of functional impairmeant).

SAPACHE 11 is a severity disease classification that quantifies the degree of abnormality of multiple physiclogic variables (the higher the score, the higher the
JRVETITY).

Rozzini, et al. Arch Int Med, 2003



Characteristics of 1310 hospitalized elderly patients according to their mental status before admission: not
affected by severe dementia, with severe dementia but not confined to bed, and with severe dementia

and confined to bed.

Total Without SevD SevD & notBR SevD & BD
N=1310 N=1155 N=71 N=84
M(%SD) M(%SD) M (£SD) M (£SD)
n (%) n (%) n (%) n (%)

Age (years) 79.4 (£7.8) 77.4 (£7.7) 77.0 (6.9) 79.5 (+7.0)
Gender (male) 425 (32.4) 378 (32.7) 21 (29.9) 26 (31.0)
MMSE score 22.2 (¥7.9) 24.5 (*4.6) 8.0(*4.1) 1.8 (¥3.6)
GDS score 5.2 (¥3.6) 5.2(%3.6) NA NA
Living alone 382 (29.7) 382 (33.1) NA NA
Barthel Index prior 83.2 (+24.2) 88.0 (¥17.8) 67.9 (+22.6) 30.3 (¥31.8)
Barthel Index at 74.4 (¥30.7) 80.7 (*24.8) 55.8 (+¥20.3) 3.3 (#5.5)
Barthel Index at discharge 76.6 (¥29.6) 83.1 (+22.8) 55.3 (¥21.3) 5.3 ($9.4)
No of IADLs lost prior 3.3 (¥3.8) 2.8 (¥3.8) 6.2 (¥2.2) 7.3 (¥1.3)
Charlson Index 2.6 (¥2.4) 2.4 (¥2.3) 3.9 (¥2.5) 4.3 (*2.6)
Drugs (n) 4.3 (*1.8) 4.3 (*1.9) 4.1 (*1.8) 3.9 (#1.8)
APACHE Il score 8.1 (+4.7) 7.7 (£4.3) 9.3 (+4.2) 13.2 (+7.1)
APS-APACHE Il score 1.9 (£2.9) 1.7 (£2.5) 2.3 (£2.5) 5.1 (+5.2)
Serum Albumin (g/dl) 4.0 (¥0.7) 4.1 (*0.6) 3.9 (+0.6) 3.3 (+0.6)
Serum Cholesterol (mg/dl) 203.5 (¥32.0) 206.5 (¥51.3) 194.1 (£54.2) 168.9 (+45.9)
Hemoglobin (g/dl) 12.2 (¥2.1) 12.3 (*2.3) 11.8 (¥2.2) 11.1 (¥2.4)
LOS (days) 6.9 (¥3.3) 6.9 (¥3.2) 6.3 (¥2.7) 6.7 (¥4.6)
Six month mortality 213 (16.3) 144 (12.5) 15 (21.1) 54 (64.4)

Age&Ageing 2007



Factors associated to 6-month mortality of 1310 hospitalized elderly patients.

Cancer

Heart failure (NYHA IlI-1V)
Gastroenteric disease
Charlson Index score (3+)
APS-APACHE Il (4+)
Drugs number (5+)
Negative events (1+)

No severe dementia
With severe D not bedridden
With severe D & bedridden

Age 80+

Gender (male)

Respiratory (COPD/pneumonia)

Renal failure (Creatinine>2.5 mg/dl))
Major Stroke

Anemia (Hb< 8.0g/dl)

Liver cirrhosis (Child C)

Congestive Heart failure (NYHA IllI-1V)
Diabetes Mellitus (Glucose> 350mg/dl)
Serum albumin (<3.5g/dl)

N/events

196/78
137/40
104/30
361/126
254/95
680/119
138/43

1155/144
71/15
84/54

630/127
425/89
456/110
197/52
159/41
145/55
65/19
56/23
73/19
275/92

A
RR (95% C.1I.)

4.8 (3.4-6.7)
2.3 (1.5-3.5)
2.2 (1.4-3.5)
5.3 (3.9-7.2)
4.9 (3.5-6.7)
1.9 (1.2-2.6)
2.7 (1.8-4.0)

1.0 (ref.)
2.4 (1.3-4.3)
6.3 (4.0-9.9)

1.7 (1.3-2.3)
1.6 (1.2-2.1)-
2.2 (1.6-2.1)
2.1(1.4-2.9)
1.9 (1.3-2.8)-
3.8 (2.6-5.6)
2.2 (1.2-3.8)
3.8 (2.2-6.6)
1.8 (1.1-3.2)
4.0 (2.9-5.5)

B
RR (95% C.1.)

3.4 (2.3-5.1)
1.8 (1.1-2.9)
2.0 (1.3-3.2)
2.6 (1.7-3.9)
2.2 (1.5-3.2)
1.6 (1.1-2.5)
1.6 (1.0-2.5)

1.0 (ref.)
1.7 (1.0-3.1)
4.6 (2.8-7.6)

Age&Ageing 2007



Table 1. Characteristics and 6-Month Mortality Rate
of 1803 Inpatients Consecutively Admitted

in a Geriatric Ward for Pneumonia

or Other Acute Noninfectious Diseases*

Acute
Noniniectipus

Pneumaonia Diseases P
Characteristic (n=241) {n=15662) Value
Age, y 833169 f9.7+7.0 D01
Male, % 24.5 19.3 001t
MMSE score 197 +£9.1 229471 00
GOS score B1+32 5.1+3.6 a3
Barthel Index {15 days 726 +31.5 g3g+232 .0M

before admission)
Barthel Index {on admission) 553 +37.9 745300 .0M

IADL (functions lost) 39+30 31zx28 001
Diseases, Na. 61221 5320 0m
Gharlson Index B3+25 T.0+26 00
Drugs, No. 45+2.3 43+1.9 149
APAGHE 11 score 13.3+6.3 7.9+4.1 001
APS-APACHE |l subscore 38242 1.9+27 00
Serum albumin, g/dL 3613 3908 0
Hemoglobin, g/dL M7 +23 123+ 2.0 0z
Serum cholesterol, mgfdL 186.2+51.9 2047511 001
GRP mgidL 15+56 26178 001
Creatinine, mg/dL 1.2+08 1108 20
Length of stay, d 81451 G.4+33 0
6-mo mortality, % 274 20 oot

Abbreviations: APACHE, Acute Physiology and Ghronic Health
Examination; APS, Acute Physiology Score; CRP, G-reactive protein; GDS,
Geriatric Depression Scale; IADL, Instrumental Activities of Daily Living;
MMSE, Mini-Mental State Examination.

S| conversion factors: To convert cholesterol to millimoles per liter,
multiply by 0.0259, Te convert creatinine to micramoles per liter, multiply by
58.4.

*Data are mean + S0 value unless otherwise specified.

TP value derived from * test. Other Pvalues were derived from the {test.

Rozzini et al., Arch Int Med, 2003




Table 2. Six-Month Mortality Risk in 1803 Hospitalized
Elderly Patients (Cox Regression Analysis)

No. of RR (95% Cl)
Patients/ I |
No. of Events Crude Adjusted
Pneumonia 241/66 15(1.1-21) 1.0(0.5-2.1)
Gancer 202111 2.6 (2.0-34) 2.1 (1.1-4.1)
Anamia 202760 2.2 (1.6-2.9) 2.1 [1.2-3.5)
Dementia 319/98 1.9 (1.4-25) 1.8 (1.0-4.8)
APS-APACHE Il (=4) 524/150 1.8(1.4-23) 1.7(1.0-2.9)
Charlson Index (=4) 3031126  3.5(2.7-46) 2.4 (1.3-4.5)
Chronic renal failure 266/26 1.7 (1.0-2.8) .
Chronic heart failure 228/69 1.7 (1.3-2.4)
Gor pulmanale 137144 1.8 (1.3-2.7)
COPD 662166 14 (1.1-1.8)
Stroke 231/65 1.5(1.1-2.1)
Depression ral-Taky 1.2 (1.0-1.8)
Hepatic diseases 101/33 1.8 1.2-2.8)
Diabetes mellitus 356/91 1.3 (1.0-2.7)
Serum albumin J65/128 2.7 (2.1-3.5)
(<3.5 g/dL)

Disability 137/35 16 (1.3-2.0)
Age (=80y) 867/199 1.2 (1.0-1.6)
Male 992145 1.3 (1.1-1.7)

Abbreviations: APACHE, Acute Physiology and Chronic Health
Examination; APS, Acute Physiology Score; Cl, confidence interval;
COPD, chronic obstructive pulmonary disease; RR, risk ratio, Ellipses
indicate not significantly associated with mortality in the adjusted analysis.

Rozzini et al., Arch Int Med, 2003



Characteristics and 3-months mortality rate of 3300 in patients affected by Low Respiratory

Age (years)

Gender (males)(%)*
MMSE score

GDS score

Barthel Index (15 days bef)
Barthel Index (on adm)
IADL (functions lost)
Diseases (n)

Charlson Index

Drugs (n)

APACHE Il score

APACHE II-APS subscore
Serum Albumin (g/dl)
Hemoglobin (g/dl)

Serum Cholesterol (mg/dl)
CPR (mg/dl)

Creatinine (mg/dl)

Length of stay (days)

3 mos mortality (%)*

Tract Infections (LRI) and dementia.

Total
(N=3300)

M+SD (%)

79.2+8.0
(38.3)
21.8+8.5
4.61+3.5
78.7+27.9
60.1+38.1
3.3+2.9
5.1+2.0
5.3+1.8
5.7+2.9
10.6+5.9
4.4+5.2
3.7+0.7
12.5+2.3
187.3+53.3
4.4+7.4
1.1+0.7
6.5+3.7

(13.9)

NoLRI-NoD
(N=2566)

M+SD (%)

78.4+7.7
(24.5)
24.9+4.4
4.61+3.5
86.5+19.8
71.8+32.2
2.6+2.6
5.1+1.9
5.0+1.7
5.4+2.6
9.1+4.9
3.1+3.9
3.8+0.6
12.6+2.3
192.2+51.9
2.9+5.7
1.1+0.6
6.5+3.6

(9.0)

YLRI-NoD
(N=265)

M+SD (%)

80.0+8.2
(24.5)
23.4+4.9
4.2+3.1
76.2+26.6
48.6+37.1
3.4+2.9
5.3+2.0
5.5+1.9
6.2+3.3
13.7+4.9
6.1+5.1
3.4+0.6
12.2+2.2
162.8+49.6
9.1+10.4
1.3+0.8
7.8+4.1

(14.7)

NoLRI-YD
(N=345)

M+SD (%)

83.2+7.7
(24.5)
4.5+4.7
45.7+34.5
22.0+29.2
6.3+2.4
5.2+2.2
5.8+2.1
5.8+3.1
13.0+6.8
6.5+6.4
3.3+0.7
12.0+2.5
175.4+53.5
7.349.6
1.2+1.0
5.8+4.0

(35.4)

YLRI-YD
(N=124)

M+SD (%)

83.4+8.4
(19.3)
3.7+4.4
30.2+28.7
5.5+14.2
7.0+1.6
5.4+2.3
6.5+2.2
6.9+3.0
18.3+6.6
10.9+6.9
3.1+0.6
11.9+2.5
160.9+52.5
11.1+9.1
1.4+1.1
5.4+3.9

(54.0)

JAMDA, 2008

0.001
0.001
0.001
0.155
0.001
0.001
0.001
0.142
0.001
0.194
0.001
0.001
0.001
0.000
0.001
0.001
0.000
0.001

0.001



Three months survival of elderly patients according to lower
respiratory tract infection (LRI) and dementia
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Association Between Heart Failure and 6-Months Mortality in 995
Hospitalized Elderly Patients According to Increasing Frailty (Cox

Regression Analysis)

Crude Adjusted*
Group No.Events RR (95%Cl) PValueforTrendf  RR (5% Cl) P Value for Trendf
A (not disabled and not demented)

No heart failure 43013 1.0 (Referance) 7 1.0 (Reference) 7

Heart failure (NYHA 11I-1V) 60/9 4.1 (1.2-13.3) 4.1 (1.3-15.1)
B (disabled or demented)

No heart failure 266/26 1.0 (Refarence) 01 1.0 (Reference) 005

Heart failure (NYHA |1I-IV) 36M10 31 (1.3-74) ’ 2.7(1.1-6.7) ’
G (disabled and demented)

No heart failure 137/35 1.0 (Reference) 1.0 (Reference)

Heart failure (NYHA 111-1V) 21/9 14(03-59) 1.3(0.3-56)

Abbreviations: G, confidence interval: NYHA, New York Heart Association; RR, relative risk.

*Confounders: low albumin level (<3.5 g/dL), low serum cholesterol (<160 mg/dL [<4.14 mmol/L]), low hemoglobin level (<12 g/dL), high Acute Physiology
Score (>3), and Charlson Index (=8) (heart failure not included).

tTest for the linear decrease of the RR between heart failure and mortality through groups of increasing frailty.

(Rozzini et al, Arch Intern Med 163:737-738, 2003)
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Lo stato di salute (il background clinico)

Il paziente robusto
e Non disabile (BADL=0/6)
e Senza demenza (MMSE>18)

Il paziente fragile
e Con disabilita (BADL=1+/6)

Il paziente fragile&con demenza
e Con disabilita (BADL=1+/6)
e V¥ cognitivita (MMSE<18)

Il paziente con demenza
o V¥ cognitivita (MMSE<18)
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Table 3. Treatment Regimen Based on Clinical Practice Guidelines for a Hypothetical
79-Year-Old Woman With Hypertension, Diabetes Mellitus, Osteoporosis, Osteoarthritis, and

COPD*
Time Medicationst Other
7:00 AM |pratropium metered dose inhaler Check feet
70 mg/wk of alendronate Sit upright for 30 min on day when
alendronate is taken
Check blood sugar
8:00 Am 500 mg of calcium and 200 U Eat breakfast
of vitamin D 2.4 g/d of sodium
12.5 myg of hydrochlorothiazide 80 mmol/d of potassium
40 mg of liginopril Low intake of dietary saturated fat and
10 mqg of glyburide cholestercl
81 mq of aspirin Adequate intake of magnesium and calcium
850 mg of metformin Medical nutrition therapy for diabetest
250 mg of naproxen DASH1
20 mg of omeprazole
12:00 PM Eat lunch
2.4 g/d of sodium
90 mmol/d of potassium
Low intake of dietary saturated fat and
cholesterol
Adequate intake of magnesium and calcium
Medical nutrition therapy for diabetest
DASHE
1:00 PM |pratropium metered dose inhaler
500 mg of calcium and 200 U
of vitamin D
7:00PM |pratropium metered dose inhaler Eat dinner
850 mg of metformin 2.4 g/d of sodium
500 mg of calcium and 200 IU 80 mmol/d of potassium
of vitamin D Low intake of dietary saturated fat and
40 mg of lovastatin cholesterol
250 mg of naproxen Adequate intake of magnesium and calcium
Medical nutrition therapy for diabetest
DASHE
11:00 PMm |pratropium metered dose inhaler

As needed

Albuterol metered dose inhalsr

18 cp!ll

Boyd et al., JAMA 2005



Curve di mortalita in pazienti anziani spedalizzati stratificati

per numero di farmaci assunti

Curve di mortalita di pazienti ospedalizzati stratificati per numero di farmaci

assunti
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Associazione tra mortalita a tre mesi e numero di farmaci assunti

all’ingresso in una popolazione di pazienti ricoverati in reparto
geriatrico per patologia acuta.

N° farmaci Tot/Eventi RR (crudo)) RR* (corretto)
0-3 555/47 1.0 ref 1.0 ref.
4-5 809/105 1.5 (1.1-2.2) 1.3 (0.9-1.9
6-7 553/88 2.0 (1.4-2.8) 1.4 (1.0-2.1)
8-10 470/169 5.2 (3.7-7.1) 2.6 (1.8-3.8)
11+ 161/73 6.9 (4.8-9.9) 3.3 (2.2-5.1)

*Variabili significativamente associate alla mortalita a sei mesi: Eta >80, Demenza,
BADL, Charlson index, Ipoalbuminemia, Delirium, neoplasia metastatica.



Quality Indicators for Medication Use in Vulnerable Elders
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ACOVE

. ALL VEs should have an up-to-date medication list readily available in
the medical record, accessible by all healthcare providers, and
including over-the-counter medications.

. ALL VEs should have an annual drug regimen review.

. IFa VE is prescribed a drug, THEN the prescribed drug should have a
clearly defined indication.

. IF a VE is prescribed a drug, THEN the VE (or a caregiver) should
receive appropriate education about its use.

. IF a VE is prescribed an ongoing medication for a chronic medical
condition, THEN there should be a documentation of response to
therapy.



ACOVE

21. IF a VE is prescribed an NSAID (nonselective or selective), THEN
gastrointestinal bleeding risks should be discussed and documented.

22. IF a VE is prescribed low-dose (< 325 mg/day) aspirin, THEN gastrointestinal
bleeding risks should be discussed and documented.

23. IF a VE with a risk factor for gastrointestinal bleeding (age 275, peptic ulcer
disease, history Gl bleeding, warfarin use, chronic glucocorticoid use) is
treated with a non-selective NSAID, THEN s/he should be treated
concomitantly with either misoprostol or a proton pump inhibitor.

24. IF a VE with >2 risk factors for gastrointestinal bleeding (age 275, peptic ulcer
disease, history Gl bleeding, warfarin use, chronic glucocorticoid use) is
treated with daily aspirin, THEN s/he should be treated concomitantly with
either misoprostol or a proton pump inhibitor
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APACHE Il (Acute Physiology And Chronic Health Evaluation)

APS

Temperatura rettale (°C)

PA media (mmHg)

Frequenza cardiaca ventricolare
Frequenza respiratoria

PO2

pH

Sodiemia (mEq/l)

Potassiemia (mEqg/l)
Creatininemia (mg/dl)
Ematocrito (%)

Globuli Bianchi (x 1.000)
Glasgow Coma Score (15-GCS)



Severe chronic disease criteria (APACHE |l)

CHF (a) medication prior to admission include two of the
following: diuretic, vasodilator, inotrope, ACE-
inhibitors
(b) NYHA Class IV symptoms, or LVEF <.25

COPD two of four conditions:

(a) baseline PCO2>45

(b) cor pumonale

(c) respiratory failure within preceding year
(d) FEV1 <0.5 liters

Cancer (a) biopsy proven
(b) metastatic by imaging or biopsy

Cirrhosis (a) diagnosis (CT, liver-spleen scan, endoscopy).
One of three conditions:
(b) hepatic coma, or
(c) Child's class C or
(d) Child's class B and UGI bleed within 6 months

Renalfailure (a) ESRD on dialysis
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Choosing and Using an Asscssment Tool

ROBERT L. KAINE



Assessment has become a central technology in the care of
older persons. It is safe to argue that, at any age and in a
variety of contexts (medical and social services), systematic
assessment is preferred over haphazard practice.

Despite the banality of such a simple statement, traditional
care is not systematic.

Translating assessment into actions is still more an art than
a science.

Robert Kane, 2005
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GERIATRICS AT THE CROSSROADS

To some extent, geriatrics can control its destiny. It must

declare its intentions. Several alternative scenarios loom.
They are not all mutually exclusive.

.

)

Geriatrics can continue as a marginal activity, primarily
based in academic medical centers. Its work will be sub-
sidized in the name of teaching and perhaps cross-subsi-
dized to the extent it is credited with attracting a patient
base of high users of medical technology.

Geriatrics can become the dominant model for primary
care of complex elderly patients, perhaps combined with
a hospital practice that addresses the special needs of
such patients in purpose-built geriatric care wards.
Geriatric primary care can be provided primarily by geri-
atric nurse practioners, with geriatricians functioning as
consultants for particularly complex cases.

Geriatricians can function primarily in long-term care in-
stitutions, frequently working with geriatric nurse practi-
tioners.

Geriatricians can become end-of-life specialists offering
palliative care.

Geriatricians can become role models for chronic disease
care.



