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Elderly patients affected by cancer and dementia do not die 

only because of cancer

The incidence of both dementia and cancer increases with age. 

For those aged 65 years and older, the prevalence of dementia is about 1 

in 10. 

Approximately 4.5 million Americans have Alzheimer dementia, and the 

number is projected to triple by the year 2050. 

Similarly, for those aged 60 to 79 years, the probability of developing 

invasive cancer is 1 in 3 for men and 1 in 4 for women. 

Thus, the probability of co-occurrence of both dementia and cancer in 

the same patient rises with increasing age. 

Cognitive impairment may interfere with the diagnosis and treatment of 

older patients with cancer. When these diseases co-occur their 

independent impact in determining prognosis is not clear.



We would like to explore this issue presenting data obtained in a 

population of 2843 older persons, consecutively discharged from a 

Geriatric Ward (Poliambulanza Hospital, Brescia, Italy) during a 30 month 

period. 

Patients were divided into four groups: 

(a) patients without dementia and without cancer (n=2138) 

(b) patients with cancer but without dementia (n=234)

(c) patients with dementia but without cancer (n=416) 

(d) patients with cancer and with dementia (n=55)

Elderly patients affected by cancer and dementia do not die 

only because of cancer



The diagnosis of dementia was performed according to the DSM IV 

criteria; patients included  were those with a degree of dementia 

moderate to severe and requiring continuous assistance. 

The clinical stage of cancer, obtained by physical and radiologic 

examination and endoscopy, included patients with metastasized cancer. 

Among the 289 patients 94 had lung, 74 gastroenteric, liver and pancreas,  

48 renal and genitourinary, and 28 ematologic malignancies. 

Three months mortality was the outcome measure of our analysis.

Elderly patients affected by cancer and dementia do not die 

only because of cancer



The mean age was 78+8.1; patients with dementia were significantly older 

than those without dementia (82.9+7.7 vs 77.7+7.9).

Three month survival was 94.2%, 81.2%, 77.9%, and 69.1% respectively in 

groups (a), (b), (c) and (d) suggesting that dementia significantly 

increases the mortality of cancer patients (+12.1%, a value comparable 

with that induced by cancer in patients not affected by dementia, i.e. 

+13%). 

Elderly patients affected by cancer and dementia do not die 

only because of cancer



Elderly patients affected by cancer and dementia do not die 

only because of cancer

100,0090,0080,0070,0060,0050,0040,0030,0020,0010,000,00

Days after admission

1,0

0,9

0,8

0,7

0,6

C
u

m
 S

u
rv

iv
a
l

YED-YET-censored

YED-NOT-censored

NOD-YET-censored

NOD-NOT-censored

YED-YET

YED-NOT

NOD-YET

NOD-NOT

CENCDEM

Mortality rate of hospitalized elderly patients according to presence/absence of
severe dementia and cancer

No Dem-No Cancer

No Dem-Yes Cancer

Yes Dem-No Cancer

Yes Dem-Yes Cancer

Mortality rate of hospitalized elderly patients according to presence/absence 

Of severe dementia and cancer



Results induce important evaluations on clinical and ethical grounds, 

particularly on the appropriateness of cancer chemotherapy in old 

patients with a coexisting dementia. We may summarize the interpretation 

of the data with the statement that “cancer patients affected by dementia 

do not die only because of cancer”. 

All decisional procedures regarding treatments should derive from this 

statement.

Elderly patients affected by cancer and dementia do not die 

only because of cancer
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Purpose of the study:

Heart failure (HF) is a major public health problem, frequently 

associated with a poor prognosis. In recent years, an array of options 

has been identified to treat patients with HF. Many of these options, 

such as implantable defibrillators and biventricular pacemakers, are 

invasive and expensive procedures. However, the extent to which these 

interventions should be applied to elderly patients with HF is unknown, 

in part because clinically useful markers to predict short-term prognosis 

are not available. In this framework the predictive role of diabetes is 

controversial and few data describe the importance of newly recognized 

hyperglycemia. 

We studied the factors associated with 3-month mortality, in particular 

the role of diabetes and newly recognized hyperglycemia in a cohort of 

hospitalized elderly patients with  HF.

Prognostic Value of  Newly Recognized Hyperglycemia and 

Diabetes in Elderly Hospitalized Patients with Heart Failure



Methods:

Three hundred forty-eight patients with AHF (mean age = 78.9 ± 8,0 

years) admitted consecutively to Geriatric Ward Unit of the 

Poliambulanza General Hospital (Brescia, Italy)from May 2006 to May 

2008 were studied. 

204 patients with normal glycemic value, 104 with diabetes and 39 with 

newly recognized hyperglicemia (fasting blood glucose = 126 mg/dl) 

have been considered.

Age, gender, NYHA Classes, left ventricular ejection fraction, Acute 

Physiology Score (APACHE II-APS), comorbid conditions, serum 

albumin, serum urea, serum cholesterol, fasting serum glucose, drugs, 

mental and functional status, and length of stay were recorded. 

Prognostic Value of  Newly Recognized Hyperglycemia and 

Diabetes in Elderly Hospitalized Patients with Heart Failure



Without History 

of Diabetes and 

Normal Glycemic 

Values

With History 

of Diabetes

Without History 

of Diabetes and 

Abnormal 

Glucose Values
Mean ± SD Mean ± SD Mean ± SD

Patients

Age, Years 79.2 (± 8.0) 78.9 (± 8.3) .7 77.6 (± 7.7) .2 .4

Gender (male), n (%) 80 (39.2 %) 37 (36.6 %) .3 19 (54.3%) .06 .05

MMSE score (0-30) 25.3 (± 5.4) 24.6 (± 4.8) .2 23.6 (± 6.1) .09 .3

Preadmission Barthel Index (0-100) 90.7 (± 16.5) 85.7 (± 22.4) .02 83.6 (± 22.9) .02 .6

Charlson Index (0-33) 4.8 (± 1.3) 5.0 (± 1.5) .1 5.1 (± 1.5) .2 .8

APS Score (0-33) 2.7 (± 3.1) 3.2 (± 3.3) .1 3.5 (± 3.8) .1 .6

Left Ventricular Ejection Fraction* 58.9 (± 19.9) 59.3 (± 19.3) .9 57.7 (± 19.5) .7 .7

Serum- Glycemia (mg/dl) 92.8 (± 13.3) 133.1(± 51.2) .000 143.9 (± 17.2) .000 .2

Serum-Cholesterol (mg/dl) 193.0 (± 51.1) 186.4 (± 52.2) .2 191.9 (± 42.2) .8 .5

Serum- Albumin (g/dl) 4.0 (± 0.7) 3.8 (± 0.6) .01 3.8 (± 0.5) .05 .8

Serum- Creatinine (mg/dl) 1.1 (± 0.7) 1.3 (± 0.8) .6 1.2 ± 1.0) .5 .9

Serum- Urea (mg/dl) 25.8 (± 11.4) 28.8 (± 13.1) .04 26.7 (± 10.6) .6 .3

Sodium (mmol/l) 138.5 (± 4.6) 137.6 (± 5.2) .2 137.0 (± 4.5) .5 .7

Troponin I, ng/ ml 0.39 (± 1.34) 0.40 (± 1.32) .3 0.42 (± 1.35) .6 .4

Heart Rate, beats/min 85 (± 19.0) 83 (± 18.0) .6 98 (± 21.0) .02 .02

Systolic blood pressure, mm Hg 153 (± 35) 159 (± 38) .6 157 (± 37) .7 .6

NYHA † Class III-IV n (%) 123 (60.3) 63 (62.4) 0.4 25 (71.4) .1 .2

Comorbidity

Anemia‡, n (%) 86 (42.2) 42 (41.6) .9 17 (48.6) .4 .4

Hypertension, n (%) 190 (93.0) 94 (93.0) .9 30 (85.7) .1 .1

Previous Myocardial Infarction, n (%) 129 (63.0) 68 (67.3) .4 25 (71.4) .4 .8

Valve Disease n (%) 18 (8.8) 11 (10.9) .5 4 (11.4) .6 .9

Atrial Fibrillation n (%) 67 (32.8) 39 (38.6) .3 8 (22.9) .1 .04

COPD n (%) 31 (15.2) 12 (11.9) .4 6 (17.1) .6 .3

Number of Drugs at Admission 5.4 (± 2.3) 6.5 (± 3.0) .001 6.6 (± 2.6) .01 .9

Length of Stay in Hospital (days) 6.0  (± 2.6) 7.1 (± 4.3) .007 6.5 (± 4.1) .3 .5

n=204 n=101 PA n=35 PB PC
N=35P P             P

Characteristics of 340 Hospitalized Elderly Patients with Heart Failure According 

to their Glycemic Status 



Unadjusted Adjusted*

N/events RR (95% C.I.) RR (95% C.I.)

Moderate to Severe Dementia (MMSE<18) 121/16 3.4 (1.3-8.7) 3.1 (1.2-7.8)

Acute Physiology Score† (> 4) 78/11 3.8 (1.7- 8.4) 1.8 (1.1-7.4)

Without history of Diabetes and normal glycemic value 204/11 1.0-Ref 1.0-Ref

With history of Diabetes 101/10 1.8 (0.8-4.1) 1.4 (0.5-4.4)

Without history of Diabetes and abnormal glucose value 35/7 3.6 (1.4-9.3) 2.7 (1.0-9.4)

Factors Associated with 3 Month Mortality in a Group of 340 Elderly 

Patients with Heart Failure According to Glycemic Status

Univariate analysis and multiple logistic regressions were applied to identify factors statistically 

associated with 3 month mortality.

* Variables associated to 3 month mortality and not entered in multivariate Cox proportional hazards 

model were: age (80+), gender, number of drugs, hyponatraemia, serum albumin, and left ventricular 

ejection fraction



Results: 

Diabetes and newly recognized hyperglycemia are common in this 

population; in fact, the prevalence were 29.7 % and 10.3 % respectively. 

The 3- month mortality was 8.2% in the total group, and 5.4% (11 patients),  

9.9 % (10 patients) and 20 % (7 patients ) in normal glycemic, diabetic and 

in newly recognized hyperglycemia groups respectively. 

Predictors of mortality in the bivariate analysis were age (>80 years), APS 

(> 4), S-albumin (<3.5 g/dl), hyponatraemia (<135 mmol/l), MMSE (<18),

number of drugs, higher heart rate and newly recognized hyperglycemia. 

In multivariate logistic regression analysis, after controlling for 

confounding, APS (>4) = OR 2.8 (95 % CI, 1.1-7.4), MMSE (<18) = OR 3.1 (95 

% CI, 1.2-7.8), and newly recognized hyperglycemia = OR 2.7 (95 % CI, 1.0-

9.4) were independent factors associated with 3-month mortality. 

Prognostic Value of  Newly Recognized Hyperglycemia and 

Diabetes in Elderly Hospitalized Patients with Heart Failure



Conclusions: 

In elderly patients with HF, newly recognized hyperglycemia, elevated 

APS and dementia predict short-term mortality. 

These results may enable clinicians to better advise patients about 

prognosis, thus tailoring the management of HF, excluding more 

aggressive interventions, and allowing considerations for palliative 

care.

Prognostic Value of  Newly Recognized Hyperglycemia and 

Diabetes in Elderly Hospitalized Patients with Heart Failure





Program of All-Inclusive Care for the 

Elderly (PACE)

PACE is unique. It is an optional benefit 

under both Medicare and Medicaid that 

focuses entirely on older people, who are 

frail enough to meet their State's 

standards for nursing home care. It 

features comprehensive medical and 

social services that can be provided at an 

adult day health center, home, and/or 

inpatient facilities. For most patients, the 

comprehensive service package permits 

them to continue living at home while 

receiving services, rather than be 

institutionalized. A team of doctors, nurses 

and other health professionals assess 

participant needs, develop care plans, 

and deliver all services which are 

integrated into a complete health care 

plan. PACE is available only in States 

which have chosen to offer PACE under 

Medicaid. 
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The Hospital Elder Life Program:  
Background and Overview

Sharon K. Inouye, M.D., M.P.H.
Professor of Medicine at Harvard Medical School 

Director of the Aging Brain Center (ABC) at Hebrew Senior 
Life, Milton and Shirley F. Levy Family Chair in Alzheimer’s 

Disease 



HOSPITALIZATION OF OLDER PATIENTS

EPIDEMIOLOGY

• 35% of U.S. population aged ≥ 65 years is 
hospitalized each year.

• Account for nearly 50% of inpatient days.

IMPACT

• Hospitalization often represents a pivotal 
event in the life of an older person.

• Loss of function and independence represent 
frequent and unfortunate outcomes.



WHY IS HOSPITALIZATION HAZARDOUS?

• Acute illness

• Older, vulnerable patient

• Precipitating factors for adverse events

(a) Preventable

(b) Nonpreventable



POTENTIAL PRECIPITATING FACTORS

For average older person:

> 200 chance or decision nodes/day 
where adverse events might occur in 
hospital.



RISKS OF IATROGENIC COMPLICATIONS

• Rates of iatrogenic complications in 29-38%
older hospitalized patients

• Increased risk of complications in older 3 – 5 fold
patients

Refs: Reichel 1965, Steel 1981, Gillick 1982, Becker 1987, 
Brennan 1991



COMPLICATIONS OF HOSPITALIZATION

Hospitalization
Precipitating Factors/

Medical Interventions
Complications

Categories of Complications Rates

• Delirium 25-60%

• Functional decline 34-50%

• Adverse drug events 54%

• Operative complications 52%

• Diagnostic or therapeutic mishaps 31%

• Nosocomial infections 17%

• Physical injury/falls 15%

• Pressure sores 10%

• Pulmonary embolism 3%               



THE HOSPITAL ELDER LIFE PROGRAM
(HELP)

A Model of Care to Prevent Delirium and 
Functional Decline in Hospitalized Older 

Patients

Inouye SK, et al. J Am Geriatric Soc.  2000;48:1697-1706



HOSPITAL ELDER LIFE PROGRAM
GOALS

An innovative approach to improving hospital 

care for older patients, with primary goals of:

• Maintaining physical and cognitive 

functioning throughout hospitalization

• Maximizing independence at discharge

• Assisting with the transition from hospital to home

• Preventing unplanned readmission



UNIQUE ASPECTS OF HELP

• Hospital-wide focus; geriatric unit is not required

• Provision of skilled staff and trained volunteers

to carry out interventions

• Use of practical interventions directed at 6 known 

risk factors for cognitive and functional decline

• Targeting of program towards appropriate

patients

• Standard quality assurance procedures



ELDER LIFE PROGRAM INTERVENTIONS

Risk Factors Intervention

Cognitive Impairment………………. Reality orientation

Therapeutic Activities Program

Vision/Hearing Impairment ………… Vision/Hearing Aids

Adaptive Equipment

Immobilization……………………….. Early Mobilization

Minimizing immobilizing equipment

Psychoactive Medication Use……… Nonpharmacologic approaches to 
sleep/anxiety

Restricted use of sleeping medications

Dehydration………………………….. Early recognition

Volume repletion

Sleep Deprivation…………………….       Noise reduction strategies

Sleep enhancement program



OTHER HOSPITAL ELDER LIFE PROGRAM 
INTERVENTIONS

• Geriatric nursing assessment and intervention

• Interdisciplinary rounds

• Geriatrician consultation

• Interdisciplinary consultation

• Provider education program

• Community linkages and telephone follow-up



INTERVENTION PROCESS

• Screening:  all patients  70 years are screened

• Inclusion:   as inclusive as possible, must have at 

least one risk factor for cognitive/functional decline

• Exclusion:  minimized, mainly inability to participate

in interventions

• Assignment:  after screening, patients assigned to 

interventions based on their risk factors by Elder Life

Specialists.  Individualized menu of interventions

• Adherence:  completion of all interventions tracked 

daily by Elder Life Specialists



HELP: INCLUSION CRITERIA

• Age 70 years and older
• At least one risk factor for cognitive or 

functional decline:
(a) cognitive impairment-MMSE<24
(b) mobility or ADL impairment
(c) dehydration-BUN/Cr ratio 18
(d) vision impairment
(e) hearing impairment

• Able to communicate verbally or in writing



HELP: EXCLUSION CRITERIA

• Coma

• Severe aphasia

• Intubated on ventilator

• Terminal condition

• Combative or dangerous behavior

• Severe psychotic disorder

• Severe dementia (e.g., unable to communicate)

• Respiratory isolation (e.g., tuberculosis)

• Discharge within 48 hours of admission

• Refusal by patient, family, or physician

• Other (i.e., cannot participate in interventions)



QUALITY ASSURANCE PROCEDURES

Key to the program’s effectiveness

Procedures include:

• Daily review of intervention adherence

• Monthly Elder Life Program Working Group

• Monthly Program Director meeting with individual staff

• Twice yearly staff performance checks – with paired

standardization

• Quarterly volunteer performance assessment – with

competency based checklists

• Patient-Family Survey



VOLUNTEERS

• Unique role:  Hands-on

• Selection criteria:  Responsibility, caring, and respect for older 
persons.

• Commitment: Minimum of one 4 hour shift/week for 6 
months

• Training:  Intensive, 16 hours didactic group, followed by 16 
hours one-on-one training with patients

• Quality checks: Quarterly competency-based
checklists

• Volunteer retention: Daily staff communication, quarterly 
educational/support session, monthly newsletter, and 
incentive awards



YALE DELIRIUM PREVENTION TRIAL RESULTS

Outcome Intervention Group

(N=426)

Usual Care Group 
(N=426)

Matched OR 

(CI) 

or p-value

Incident delirium, n (%) 42 (9.9%) 64 (15.0 %) .60 (.39-.92)

p= .02

Total delirium days 

No. delirium episodes

105

62

161

90

p=.02

p=.03

Delirium severity score 3.9 3.5 p=.25

Recurrence rate 13 (31.0%) 17 (26.6%) p=.62

Ref: Inouye SK, et al. NEJM 1999;340:669-76.



HELP: RESULTS
(N = 1716 admissions of 1507 patients)

ADHERENCE
Adherence Rate, patient-days, n (%)

Complete Partial Non-adherence Total # days
assigned

23,152 (62%)      10,036 (27%)                3,943 (11%)                               37,131

FUNCTIONAL OUTCOMES
Outcome HELP Medical Literature Delirium

Prevention Trial
Control Group

MMSE decline by  2 pts,        8% 14-56 % 26%
admission to discharge

ADL decline by  2 pts,           14% 34-50% 33%
admission to discharge     

Ref:  Inouye SK, et al.  JAGS 2000;48:1697-706.



HELP PROGRAM BENEFITS

• Innovative program, prevents decline in older patients
• Ethical, high face validity 
• Quality improvement, better outcomes/patient satisfaction
• Cost-effective
• Creation of center of excellence in geriatric care
• Volunteer base:  human element and community linkage
• Enhanced public relations
• Provision of nursing education and support; improved nursing 

job satisfaction and retention
• Educational site for geriatric care
• Training site for nurse’s aides and sitters
• Prepares hospitals to cope with our aging society



THE CHALLENGE

1.  Changes are difficult: 
• Although commonsensical, these interventions do not 

occur consistently.
• Requires system-wide changes in our approach to older 

persons.
2.  Examples of needed changes:

• Routine cognitive and functional assessment on hospital 
admission

• Monitoring mental status as a “vital sign”
• Enhanced geriatric expertise (RN and MD) at the 

bedside
• Widespread provider education
• Case management services



ENSURING PATIENT SAFETY

“ Errors can be prevented by designing systems that make it hard 
for people to do the wrong thing and easy for people to do the 
right thing.”

-- To Err is Human, Institute of Medicine 2000

The goal for all of us is to create systems that make it easy to do 
the right thing in the care of older persons.



OVERVIEW -The Hospital Elder Life Program is an 
innovative model designed to improve the hospital 
experience of older patients. Often times, 
hospitalization for an older person means a decline in 
physical and mental abilities, making it difficult to 
recover from illness and return to their previous level of 
functioning. The primary goal of the Hospital Elder Life 
Program is to maintain the cognitive and physical 
functioning of the older hospitalized adult with 
volunteers carrying out four volunteer interventions. 



FEEDING- For older patients, maintaining good 
nutrition is essential not only to fighting infection and 
healing, but can also help prevent confusion. 
Volunteers encourage adequate intake and provide 
companionship, social contact and stimulation during 
meals 



MOBILIZATION - Bed rest interferes with the function 
of major body organs and can lead to generalized 
deconditioning. The Early Mobilization Program aims to 
keep older patients physically moving while they are in 
the hospital. Those patients able to walk receive 
assistance three times a day, and those unable to walk 
receive coaching to complete simple exercise 
movements three times daily. 



DAILY VISITOR - It is quite common for older adults 
who show no signs of confusion at home to become 
disoriented and forgetful in the hospital. The primary 
goal of the Daily Visitor Program is to prevent confusion 
from developing by using Orienting Communication to 
provide the patient with information that they need to 
stay mentally aware of reality. 



THERAPEUTIC RECREATION - Recreational or leisure activity 
provides a balance to refresh the spirit and regain the energy 
spent during hours at "work" of treatment and recovery. 
Therapeutic activity programs are designed for patients to 
experience pleasant activities which boost self-esteem, 
encourage socialization, and provide mental stimulation, all of 
which prevent mental deterioration and lead to a faster 
recovery. 



VOLUNTEERS - Volunteers play a central role in this 
program, by carrying out program interventions directly 
at the bedside. This program gives volunteers a level of 
patient contact and responsibility that is unique 
amongst hospital programs. Volunteers help to create a 
friendly hospital environment by providing sympathetic 
support, encouragement and companionship to older 
patients and their families 



La locuzione latina, tradotta letteralmente, significa la Grecia, conquistata [dai 
Romani], conquistò il feroce vincitore. (Orazio, Epist.. Il, 1, 156). 
La locuzione prosegue con et artes intulit agresti Latio: e le arti portò nel Lazio 
agreste.

Roma conquistò la Grecia con le armi, ma questa con le sue lettere ed arti 
riuscì ad incivilire il feroce conquistatore, rozzo e incolto. La locuzione si cita 
per esaltare la potenza ed efficacia delle belle lettere, dell'arte, degli studi 
nella civilizzazione dei popoli.

Graecia capta ferum victorem cepit


