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Aggiornamenti in geriatria

Multimorbilita e sopravvivenza

dalle malattie croniche

Marco Trabucchi



= || problema epidemiologico e clinico
= Comorbilita, instabilita, funzione

= Universal health outcomes

= Le basi biologiche della comorbilita
= Comorbilita e servizi



The aging of the US population, combined with
improvements in modern medicine, has created a
new challenge: approximately 75 million people in
the United States have multiple (2 or more)
concurrent chronic conditions, defined as
“conditions that last a year or more and require
ongoing medical attention and/or limit activities of
daily living”. Is the 21st-century US health care
system prepared to deal with the consequences of
successfully treating patients who have conditions,
often multiple, that they would not have survived in
the early 20th century? Current indications suggest

that it is not.
(Parekh AK, Barton MB. JAMA 303(13):1303-4, 2010)




As the number of chronic conditions affecting an
individual increases, so do the following outcomes:
unnecessary hospitalizations; adverse drug events;
duplicative tests; conflicting medical advice; and,
most important, poor functional status and death.
Approximately 65% of total health care spending is
directed at the approximately 25% of US population
who have multiple chronic conditions. Individuals
with multiple chronic conditions also face financial
challenges related to the out-of-pocket costs of their
care, including higher prescription drug costs and
total out-of-pocket health care spending.

(Parekh AK, Barton MB. JAMA 303(13):1303-4, 2010)



The knowledge base for interrelated or unrelated but
concurrent illnesses is limited, in part because of
reliance on a scientific method that maximizes internal

validity but excludes patients with complicating
comorbidities from both epidemiologic studies and
therapeutic trials. As a consequence of these
knowledge gaps, clinical practice guidelines rarely
account for or contain modifications for patients with
multiple chronic conditions. In addition, it is not clear
that health care professional trainees are being
adequately prepared to care for this population,
specifically regarding interdisciplinary care.

(Parekh AK, Barton MB. JAMA 303(13):1303-4, 2010)



The tremendous efforts in the fight against chronic
disease have inadvertently created individual
disease “silos,” which are reinforced by specialty
organizations, advocacy groups, disease
management organizations, and government at all
levels. Transformation from a single chronic
condition approach to a multiple chronic
conditions approach is needed. Only then will the
United States be better prepared to care for this
increasingly large population. Indeed, the
changing demographics of the US population will
necessitate this transformation.

(Parekh AK, Barton MB. JAMA 303(13):1303-4, 2010)
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No etiological association: there
is no etiological association between
the diseases.

Direct causation

One of the diseases may cause the
other, eg, Disease 1 (D1) = diabetes
mellitus, Disease 2 (D2) = cataracts.

Associated risk factors

The risk factors for each disease
are correlated, eg, Risk Factor

1 (RF1) = smoking; Risk Factor
2 (RF2) = alcohol; D1 = chronic
pulmonary obstructive diseaase;
D2 = liver cirrhosis

Heterogeneity

The risk factors for each diseases
are not correlated, but each one
of them can cause either diseae,
eqg, RF1 = smoking; RF2 = age;
D1 = ischemic heart disease;

D2 = lung cancer.

Independence

The presence of the diagnostic
features of each disease is actually
due to a third distinct disease,

eg, D1 = hypertension; D2 = tension

headache; D3 = pheochromocytoma.

Etiological models of

comorbid diseases

(Valderas JM et al,
Ann Fam Med 7(4):357-63, 2009)

For ease of presentation, we have only
considered 2 different diseases, and 2
corresponding risk factors. Each model relies
on the interaction between either diseases
or risk factors. The relationships described
above apply both to protective factors and
to risk factors.



Table 2. Comorbidity Interactions Using Diabetes as an Example of a Disease That Can Affect
the Diagnosis, Treatment, or Prognosis of a Second Disease

Impact on Clinical Activity Examples
Diagnosis
Made easier by coexisting disease Most diabetic patients undergo regular fundus examinations, making the diagnosis of unre-

lated retinal disease, such as age-related macular retinopathy, more likely

Made more difficulty by a coexisting disease  Diabetic patients may have altered pain sensation, thereby interfering with and making more
difficult the diagnosis of coronary heart disease

Treatment
Indicated for existing and coexisting disease Physical exercise as recommended far a patient with chronic obstructive pulmonary disease
can have a beneficial effect on diabetes
Antagonistic effect on coexisting disease Corticosteroids prescribed for chronic obstructive pulmonary disease in the same patient will
have an antagonistic effect on the diabetes treatment
Prognosis
Positively modified by a coexisting disease Mortality associated with diabetes is increased in the presence of peripheral vascular disease
Not affected by a coexisting disease Diabetes is unaffected by the presence of hypothyroidism

.

(Valderas JM et al, Ann Fam Med 7(4):357-63, 2009)



Anche se si e criticato il modello a “silos” non vi
sono modalita alternative per interpretare la

realta clinica della comorbilita (biologia, diagnosi,
clinica, terapia).



La medicina contemporanea, che ha controllato
molte malattie, e oggi alla ricerca di nuove
modalita per leggere i fenomeni biologici e clinici
che stanno alla base della cronicizzazione delle
malattie stesse.

L'evoluzione della demografia e dell’epidemiologia
ha imposto I'adozione di nuovi modelli di
ragionamento clinico, perché la vita lunga induce
una crescente complessita biologica.
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Ogni individuo e un fenotipo instabile, che si
modifica sotto la pressione della sua struttura
genetica, della storia, dell’'ambiente.
L'instabilita induce complessita.
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Comorbilita, instabilita, complessita:

una sfida per la medicina contemporanea
verso la personalizzazione.

Ma come superare le barriere culturali,
economiche, organizzative?
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Epidemiology of multimorbidity and implications for health
care, research, and medical education: a cross-sectional study
Karen Barnett, Stewart W Mercer, Michael Norbury, Graham Watt, Sally Wyke, Bruce Guthrie

Summary

Background Long-term disorders are the main challenge facing health-care systems worldwide, but health systems are
largely configured for individual diseases rather than multimorbidity. We examined the distribution of multimorbidity,
and of comorbidity of physical and mental health disorders, in relation to age and socioeconomic deprivation.

Methods In a cross-sectional study we extracted data on 40 morbidities from a database of 1751841 people registered
with 314 medical practices in Scotland as of March, 2007. We analysed the data according to the number of morbidities,
disorder type (physical or mental), sex, age, and socioeconomic status. We defined multimorbidity as the presence of
two or more disorders.

Findings 42-2% (95% CI 42.1-42.3) of all patients had one or more morbidities, and 23.2% (23.08-23.21) were
multimorbid. Although the prevalence of multimorbidity increased substantially with age and was present in most
people aged 65 years and older, the absolute number of people with multimorbidity was higher in those younger than
65 years (210500 vs 194996). Onset of multimorbidity occurred 10-15 years earlier in people living in the most
deprived areas compared with the most affluent, with socioeconomic deprivation particularly associated with
multimorbidity that included mental health disorders (prevalence of both physical and mental health disorder 11-0%,
95% CI 10-9-11-2% in most deprived area vs 5-9%, 5-8%—6-0% in least deprived). The presence of a mental health
disorder increased as the number of physical morbidities increased (adjusted odds ratio 6-74, 95% CI 6-59-6-90 for
five or more disorders vs 1.95, 1.93-1.98 for one disorder), and was much greater in more deprived than in less
deprived people (2-28, 2.21-2.32vs1.08, 1.05-1.11).

Interpretation Our findings challenge the single-disease framework by which most health care, medical research, and
medical education is configured. A complementary strategy is needed, supporting generalist clinicians to provide

personalised, comprehensive continuity of care, especially in socioeconomically deprived areas.

Funding Scottish Government Chief Scientist Office.

www.thelancet.com Published online May 10, 2012 DOI:10.1016/50140-6736(12)60240-2
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As health systems evolve to address the emerging
challenges of long-term care, widening inequality,
and financial constraints, multimorbidity is
becoming the norm rather than the exception.
Existing approaches focusing on patients with only
one disease dominate most medical education,
clinical research, and hospital care, but
increasingly need to be complemented by support
for the work of generalists, mainly but not
exclusively in primary care, providing continuity,
coordination, and above all a personal approach
for people with multimorbidity.

Karen Barnett, Stewart W Mercer, Michael Norbury, Graham Watt, Sally Wyke, Bruce Guthrie
www.thelancet.com Published online May 10, 2012 DOI:10.1016/50140-6736(12)60240-2
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Comorbilita/polipatologia in alcuni studi epidemiologici condotti dal
nostro gruppo.

numero malattie

n 0-2 3-4 eta

Nel territorio:

Brescia (1986) 1201 19.2 36.5 70-75

Ospitaletto (1992) 549 30.5 28.1 >70

Tirano (1993) 183 25.8 32.0 >60

Coccaglio (1995) 420 32.6 30.2 >70
In ambulatorio medico:

PEQOL (1992) 462 10.4 43.8 >75
In RSA :

PROLOGUS (1994) 178 7.2 41.5 >70
In Ospedale:

GERU (1996) 493 5.7 31.6 >65

ACE (2002) 3082 16.6 29.7 >65

UCSI (2004) 230 16.1 27.0 >65
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Characteristics and 3-months mortality rate of 3300 in patients

affected by Low Respiratory Tract Infections (LRI) and dementia.

Total NoLRI-NoD YLRI-NoD NoLRI-YD YLRI-YD
(N=3300) (N=2566) (N=265) (N=345) (N=124) p
M+SD (%) M+SD (%) M+SD (%) M+SD (%) M+SD (%)
Age (years) 79.248.0 78.4+7.7 80.0+8.2 83.2+7.7 83.41+8.4 0.001
Gender (males)(%)* (38.3) (24.5) (24.5) (24.5) (19.3) 0.001
MMSE score 21.848.5 24.9+4.4 23.4+4.9 4.5+4.7 3.7+4.4 0.001
GDS score 4.6+3.5 4.6+3.5 4.2+3.1 0.155
Barthel Index (15 days bef)  78.7+27.9 86.5+19.8 76.2+26.6 45.7+34.5 30.2+28.7 0.001
Barthel Index (on adm) 60.1+38.1 71.8+32.2 48.6+37.1 22.0+29.2 5.5+14.2 0.001
IADL (functions lost) 3.3+2.9 2.6+2.6 3.4+2.9 6.3+2.4 7.0+1.6 0.001
Diseases (n) 5.1+2.0 5.1+1.9 5.3+2.0 5.2+2.2 5.4+2.3 0.142
Charlson Index 5.3+1.8 5.0+1.7 5.5+1.9 5.8+2.1 6.5+2.2 0.001
Drugs (n) 5.7+2.9 5.4+2.6 6.2+3.3 5.843.1 6.9+3.0 0.194
APACHE Il score 10.6+5.9 9.1+4.9 13.7+4.9 13.0+6.8 18.3+6.6 0.001
APACHE II-APS subscore 4.4+45.2 3.1+3.9 6.1+5.1 6.5+6.4 10.9+6.9 0.001
Serum Albumin (g/dl) 3.7+0.7 3.8+0.6 3.4+0.6 3.3+0.7 3.1+0.6 0.001
Hemoglobin (g/dl) 12.5+2.3 12.6+2.3 12.2+2.2 12.0+2.5 11.9+2.5 0.000
Serum Cholesterol (mg/dl) 187.3+53.3 192.2+451.9 162.8+49.6 175.4+53.5 160.9452.5 0.001
CPR (mg/dl) 4.4+7.4 2.945.7 9.1+10.4 7.319.6 11.1+9.1 0.001
Creatinine (mg/dl) 1.140.7 1.1+0.6 1.34+0.8 1.2+1.0 1.4+41.1 0.000
Length of stay (days) 6.5+3.7 6.5+3.6 7.8+4.1 5.844.0 5.443.9 0.001
3 mos mortality (%)* (13.9) (9.0) (24.7) (35.4) (54.0) 0.001

JAMDA, 2008 16



Survival in Geriatric Index of Comorbidity (GIC)

classes in older patients consecutively admitted to a
GERU
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Charactheristics of 1402 hospitalized elderly patients according to the Geriatric Index

of Comorbidity classes.

GIC
Class Il Class Il Class IV p*
N=429 N=479 N=494

M+SD(%) M+SD(%) M+SD(%)
Age 79.0+7.3 80.2+6.9 80.8+7.1 <0.001
MMSE 24.1+5.8 22.7+7.0 19.9+8.8 <0.0001
GDS 5.2+3.6 4.8+3.4 5.3+2.1 Ns
Diseases (n) 4.7+1.8 5.3+1.9 6.1+2.1 <0.0001
Drugs (n) 3.8+1.7 4.1+1.8 4.7+2.0 <0.0001
IADL (15 days before adm) 2.6+2.7 3.2+2.8 3.9+2.9 <0.0001
BADL (15 days before adm) 89.9+16.2 84.5+21.6 73.5+30.7 <0.0001
BADL (on admission) 84.8+21.2 75.5+28.7 56.6+36.0 <0.0001
BADL (on discharge) 86.6+20.0 79.4+26.2 59.6+36.5 <0.0001
Serum albumin (g/dl) 4.1+0.6 4.0+0.6 3.7+1.0 <0.0001
Serum cholesterol (mg/dl) 218.8+45.9 206.2+52.4 182.8+47.8 <0.0001
Apache Il score 5.9+1.9 8.1+3.6 11.94+5.9 <0.0001
Lenght of stay (days) 5.7+2.4 6.4+3.1 7.9+4.8 <0.0001
6 month mortality 55 (12.8) 80 (16.7) 173 (35.0) <0.0001

P denotes significance on ANOVA test

Rozzini et al. J Clinical Epidemiology, 2004




Multimorbilita e funzione:
un rapporto da analizzare.
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Crude and adjusted associations of clinical variables and 6-month

mortality in 950 hospitalized elderly patients.

Unadjusted Adjusted
n/events RR (95% C.l.) RR (95% C.l.)

Gender (male) 335/61 1.6 (1.0-2.9) 1.5 (0.9-2.6)
Age (>80) 470/78 1.5(1.1-2.2) 1.0 (0.9-1.1)
Change in functional status

No change 670/58 1.0 (reference) 1.0 (reference)

Minor change (5-25) 130/24 1.8 (1.0-4.0) 1.3 (0.6-3.0)

Major change (30+) 148/48 6.2 (3.5-11.5) 2.8 (1.3-5.7)
MMSE (<18) 167/41 3.6 (2.0-6.4) 1.9 (1.1-3.8)
Acute Physiology Score (>4)  185/57 3.6 (2.1-6.4) 2.3 (1.3-4.3)
Serum Albumin (<3.5 g/dl) 177/52 4.5 (2.6-8.0) 2.3 (1.3-4.6)
Anemia 97/28 3.4 (1.7-6.6) 2.2 (1.0-5.4)

Rozzini R., et al. J Gerontol (2005) 20



La comorbilita impone una revisione
radicale dell’approccio terapeutico:

alla ricerca di modelli interpretativi.

Il concetto di “universal health outcomes”.

21



Contribution of Multiple Chronic Conditions to Universal

Health Outcomes

Mary E. Tinett, MD,*’ Gaz'l_]. McAvay, PhD,* Sandy S. Chang, MD,* Anne B{. Newman, MD,?
Amnnette L. Fitzpatrick, PhD.S Terri R. Fried, MD,* and Peter N. Peduzzi, PhD’

OBJECTIVES: To determine the relative effect of five
chronic conditions on four representative universal health
outcomes.

DESIGN: Cross-sectional.
SETTING: Cardiovascular Health Study.

PARTICIPANTS: Five thousand two hundred and ninety-
eight community-living participants aged 65 and older.

MEASUREMENTS: Multiple regression and Cox models
were used to determine the effect of heart failure (HF),
chronic  obstructive  pulmonary disease (COPD),
osteoarthritis, depression, and cognitive impairment on
self-rated health, 12 basic and instrumental activities of
daily living (ADLs and IADLs), six-item symptom burden
scale, and death.

RESULTS: Each condition adversely affected self-rated
health (P<.001) and ADLs and IADLs (P<.001). For ex-
ample, persons with HF performed 0.70 + 0.08 fewer
ADLs and IADLs than those without; persons with depres-
sion and persons with cognitive impairment performed
0.59 + 0.04 and 0.58 £ 0.06 fewer activities, respectively,
than those without these conditions. Depression, HFE,
COPD, and osteoarthritis were associated with
1.18 £ 0.04, 0.40 £+ 0.08, 0.40 + 0.05, and 0.57 +0.03
more symptoms, respectively, in individuals with these
conditions than in those without. HF (hazard ratio
(HR) = 2.84, 95% confidence interval (CI) =1.97-4.10),

COPD (2.62, 95% CI = 1.94-3.53), cognitive impairment
(2.05, 95% CI=1.47-2.85), and depression (1.47, 95%
CI =1.08-2.01) were each associated with death within 2
years. Several paired combinations of conditions had syn-
ergistic effects on ADLs and IADLs. For example, individ-
uals with HF plus depression performed 2.0 fewer activities
than persons with neither condition, versus the 1.3 tewer
activities expected from adding the effects of the two con-
ditions together.

CONCLUSION: Universal health outcomes may provide a
common metric for measuring the effects of multiple con-
ditions and their treatments. The varying effects of the

conditions across universal outcomes could inform care
priorities. | Am Genatr Soc 59:1686-1691, 2011.

Key words: multiple chronic conditions; patient-reported
outcomes; universal health outcomes
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Autovalutazione della salute, funzione,
influenza dei sintomi, mortalita.
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Table 2. Effect of Five Chronic Conditions on Four Universal Outcomes in the Cardiovascular Health Study Cohort
(N =5,298)

Universal Health Outcome

Self-Rated Health ADL and IADL Functioning® Symptom Burden®

Death, Hazard Ratio

Chronic Condition B (Standard Error) P-Value®s (95% Confidence Interval)’
HF 0.51 (0.06) <.001 0.70 (0.08) <.001 0.40 (0.08) <.001 2.84 (1.97-4.10)
Chronic obstructive pulmonary disease 0.27 (0.04) <.001 0.28 (0.05) <.001 0.40 (0.05) <.001 2.62 (1.94-3.53)
Osteoarthritis 0.24 (0.02) <.001 0.27 (0.03) <.001 0.57 (0.03) <.001 0.85 (0.65-1.11)
Depression 0.43 (0.03) <.001 0.59 (0.04) <.001 1.18 (0.04) <.001 1.47 (1.08-2.01)
Cognitive impairment 0.21 (0.04) <.001 0.58 (0.06) <.001 —0.08 (0.06) .18 2.05 (1.47-2.85)

Two-year death estimates are from Cox models; other estimates are from cross-sectional multiple regression models. All models included all five chronic
conditions. Self-rated health ranged from excellent (1) to poor (5).

* Activity of daily living (ADL) and instrumental activity of daily living (IADL) functioning was the number of ADLs and IADLs that participants reported having
difficulty performing: walking, transferring, eating, toileting, dressing, bathing, light and heavy housework, shopping, preparing meals, paying bills, and using
the phone (range 0-12).

"Symptom burden scale (range 0-6) was the number of the following symptoms reported: pain, fatigue, dizziness or imbalance, weakness, gastrointestinal
symptoms, and shortess of breath or dyspnea.

* The beta coefficient (B) for each universal health outcome can be interpreted as the effect of the condition on the universal health outcome (e.g., the difference in
the universal health outcome between those with and without heart failure (HF), independent of the other four conditions and covariates in the model). For
example, p for ADL and IADL functioning for HF is 0.70, meaning that, adjusting for the other conditions and covariates, persons with HF performed
approximately 0.70 fewer ADLs and IADLs without difficulty than those without HE The covariates included age, sex, race, education, smoking, and the
Functional Comorbidity Index score with the five conditions removed.

5 The covariates for all models included age, sex, race, education, smoking, and the Functional Comorbidity Index score with the five conditions removed. The
comorbidities included in this index score were osteoporosis, neurological disease, stroke, diabetes mellitus, upper gastrointestinal disease, visual impairment,
hearing impairment, degenerative disc disease, and obesity.

(Tinetti ME et al, JAGS 59(9):1686-91, 2011) 24
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Figure 1. Effect of interactions between paired conditions on activities of daily living (ADLs) and instrumental activities of daily living
(IADLs). The figure displays the four two-condition interactions that were significant. The model was adjusted for the five conditions,
age, sex, race, education, smoking, and the Functional Comorbidity Index score with the five conditions removed. The F-test that the
interactions between conditions were all equal to 0 was rejected (F =15.9; P <0.001) (P <.001), suggesting that there were significant
two-condition interactions. Individuals with the combinations of heart failure (HF) and chronic obstructive pulmonary disease
(COPD), HF and depression, depression and osteoarthritis, and depression and cognitive impairment (CI) were able to perform fewer
ADLs and IADLs without difficulty than would be expected from adding the effect of each paired condition together.

(Tinetti ME et al, JAGS 59(9):1686-91, 2011) 25



La funzione é sensibile all’interazione
(potenziamento) tra malattie diverse;
cio la predispone ad essere il principale
tra i “risultati universali”.
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A compelling reason for basing treatment effectiveness on universal,
rather than solely disease-specific, outcomes is that treatments have
beneficial and harmful effects across conditions and health
outcomes. A medication, for example, may reduce risk of death from
myocardial infarction but increase symptoms such as fatigue or
muscle weakness, in turn adversely affecting function. Determining
the effect of treatments on universal health outcomes, not merely
disease-specific outcomes, could inform clinical decision-making for
individuals with multiple chronic conditions by measuring overall
treatment benefit or harm. Consensus on a set of reliable,
reproducible outcomes that are feasible in clinical practice will be
needed if we are to move to treatment evaluation and clinical
decision-making based on universal health outcomes.

Universal health outcomes show promise as common metrics for
measuring the effect of multiple chronic conditions and their
treatments. The varying effects of the conditions across the universal
outcomes could inform priorities and decision-making for older

adults with multiple chronic conditions.
(Tinetti ME et al, JAGS 59(9):1686-91, 2011)
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Alla ricerca delle basi biologiche della comorbilita
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The Association Between Geriatric Syndromes and Survival

Robert L. Kane, MD,*" Tatyana Shamliyan, MD,*" Kristine Talley, PhD, RN,” and

James Pacala, MD?

OBJECTIVES: To ascertain the effect on survival of eight
common geriatric syndromes (multiple comorbidities, cog-
nitive impairment, frailty, disability, sarcopenia, malnutri-
tion, homeostenosis, and chronic inflammation), identified
by an expert panel of academic geriatricians.

DESIGN: A systematic literature review sought studies
from a variety of sources to compare survival and life
expectancy of individuals with geriatric syndromes with
those of the general population.

SETTING: Studies used reflected the general population.

PARTICIPANTS: Community-dwelling persons aged 65
and older.

MEASUREMENTS: Eight geriatric syndromes (multiple
definitions) and survival.

RESULTS: Two thousand three hundred seventy-four
publications were retrieved, and 509 publications of 123
studies were included. Seven geriatric syndromes (multiple
comorbidities, cognitive impairment, frailty, disability,
malnutrition, impaired homeostasis, and chronic inflamma-
tion) were associated with poor survival. In each case, the
prevalence of a syndrome was negatively associated with
mortality. Malnutrition and impaired homeostasis exerted
twice the influence of factors such as multiple comorbidi-
ties and frailty. From age 65 to 74, only those who are
very ill or frail (e.g., impaired homeostasis, low body mass
index, or advanced dementia) have a higher risk of mortal-
ity than average older adults. In the old-old, particularly
aged 90 and older, the added value of predicting survival
beyond 1 year is minimal.

CONCLUSION: Geriatric syndrome information is help-
ful to understanding survival for younger old persons but
provides little information about survival for the very old.
Complex survival models add comparatively little benefit

to more simply measured and calculated models. | Am
Genatr Soc 60:896-904, 2012.
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Table 3. Differences in Remaining Life Expectancy in Older Persons Between the General Population and Individu-
als with Selected Geriatric Syndromes

Geriatric Syndromes

Cognitive
Impairment
Remaining Life Inflammation (Mini-Mental Low Disability
Expectancy Multiple (High State Frailty Body in Activities
in the General Morbidities C-Reactive Frailty Examination (Accumulation Mass Allostatic of Daily
Age Population (>3 Diseases) Protein) (Phenotype) Score <24) Deficit) Index Load Living
65 18.4 —-2.2 -2.8 -3.2 -25 1.1 -54 -10.3 -39
70 14.9 2.0 2.5 2.8 2.2 1.0 4.8 8.9 3.4
75 11.7 -17 -2.1 -2.5 -1.9 -09 ~4.1 -75 -3.0
80 8.9 1.4 1.8 2.1 1.6 0.7 3.4 6.0 2.5
85 6.5 -1.1 -14 -1.6 -1.3 -0.6 -2.7 ~4.7 -2.0
90 46 0.8 1.1 1.2 1.0 0.4 2.0 3.5 1.5
95 2.8 -05 -06 -07 —-06 -0.2 -1.2 -22 -09
100 0.4 01 0.1 0.1 01 01 0.2 0.4 0.2

(Kane RL et al, JAGS 60(5):896-904, 2012)
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| sopravvissuti hanno trovato un equilibrio biologico
che rende meno incisiva la presenza di comorbilita?

Perché cio avviene?
Esistono sistemi biologici diversi che determinano la

durata della vita?
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Comorbilita — sopravvivenza:
indicatore importante nelle decisioni cliniche.
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Annals of Internal Medicine

ORIGINAL RESEARCH

Comorbidity-Adjusted Life Expectancy: A New Tool to Inform
Recommendations for Optimal Screening Strategies

Hyunsoon Cho, PhD; Carrie N. Klabunde, PhD; K. Robin Yabroff, PhD, MBA; Zhuogiao Wang, MS; Angela Meekins, BS;

Iris Lansdorp-Vogelaar, PhD; and Angela B. Mariotto, PhD

Background: Many guidelines recommend considering health sta-
tus and life expectancy when making cancer screening decisions for
elderly persons.

Objective: To estimate life expectancy for elderly persons without
a history of cancer, taking into account comorbid conditions.

Design: Population-based cohort study.

Setting: A 5% sample of Medicare beneficiaries in selected geo-
graphic areas, including their claims and vital status information.

Participants: Medicare beneficiaries aged 66 years or older be-
tween 1992 and 2005 without a history of cancer (n = 407 749).

Measurements: Medicare claims were used to identify comorbid
conditions included in the Charlson index. Survival probabilities
were estimated by comorbidity group (no, low/medium, and high)
and for the 3 most prevalent conditions (diabetes, chronic obstruc-
tive pulmonary disease, and congestive heart failure) by using the
Cox proportional hazards model. Comorbidity-adjusted life expec-
tancy was calculated based on comparisons of survival models with
U.S. life tables. Survival probabilities from the U.S. life tables pro-
viding the most similar survival experience to the cohort of interest
were used.

Results: Persons with higher levels of comorbidity had shorter life
expectancies, whereas those with no comorbid conditions, including
very elderly persons, had favorable life expectancies relative to an
average person of the same chronological age. The estimated life
expectancy at age 75 years was approximately 3 years longer for
persons with no comorbid conditions and approximately 3 years
shorter for those with high comorbidity relative to the average U.S.
population.

Limitations: The cohort was limited to Medicare fee-for-service
beneficiaries aged 66 years or older living in selected geographic
areas. Data from the Surveillance, Epidemiology, and End Results
cancer registry and Medicare claims lack information on functional
status and severity of comorbidity, which might influence life ex-
pectancy in elderly persons.

Conclusion: Life expectancy varies considerably by comorbidity
status in elderly persons. Comorbidity-adjusted life expectancy may
help physicians tailor recommendations for stopping or continuing
cancer screening for individual patients.

Primary Funding Source: None.

Ann Intern Med. 2013;159:667-676.
For author affiliations, see end of text.

www.annals.org
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Figure 2. Prevalence of comorbidity in the study cohort, by age.
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* The prevalence of comorbid conditions (in percentages) in the imputed data were similar.

(Cho H et al, Ann Intern Med 159(10):667-76, 2013)
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Table 3. Estimated Life Expectancy, by Comorbidity Groups*

Age, y Life Expectancy in Men, y Life Expectancy in Women, y
Average Comorbidity Average Comorbidity
u.s. u.s.
Populationt None Low/ High Diabetest COPD§ CHF| Populationt None Low/ High Diabetest COPD§ CHF|
Medium Medium
All races
66 15.4 185 157 99 14.7 12.2 7.4 184 225 184 12.0 161 15.4 8.0
70 12.8 163 135 8.9 131 1.0 7.0 154 193 157 10.8 147 13.3 8.0
75 9.9 12.7 11.0 74 10.3 8.9 5.8 12.0 15.3 12.4 85 114 10.8 7.1
80 7.4 9.8 8.2 5.8 7.4 7.0 4.8 9.0 11.6 9.4 6.6 85 8.0 5.8
85 5.5 7.2 5.8 4.2 5.5 5.1 3.7 6.6 8.7 7.0 5.1 6.2 6.2 47
90 3.9 5.1 39 3.0 3.7 3.7 3.0 47 57 4.7 35 4.4 4.4 35
White persons
66 15.5 186 16.1 99 14.8 12.2 79 18.5 226 185 12.0 16.2 14.7 85
70 12.9 16.3 13.9 89 13.2 11.0 7.0 15.5 194 158 10.8 140 12.7 8.0
75 9.9 12.8 10.7 74 10.3 8.9 5.8 12.0 15.3 12.4 85 114 10.2 7.0
80 7.4 9.9 8.2 54 7.4 6.6 4.8 9.0 1.7 9.0 6.6 8.5 8.0 58
85 54 7.2 5.8 4.2 54 4.8 3.6 6.6 8.2 6.6 5.0 6.2 6.2 47
90 3.9 5.0 3.9 3.0 3.6 3.6 3.0 4.7 57 4.7 3.8 4.3 4.3 35
Black persons
66 135 163 142 9.1 135 1.9 7.1 17.0 213 178 109 17.0 17.0 8.1
70 11.4 147 124 7.9 1.4 9.5 6.4 14.4 187 153 99 147 13.8 8.1
75 9.1 11.2 100 64 9.4 79 5.2 11.5 15.3 12.5 85 115 11.8 7.2
80 7.1 9.8 8.0 5.2 7.7 6.8 4.5 9.0 12.1 10.0 6.9 9.3 9.0 6.1
85 55 7.3 6.3 45 55 N 3.8 6.9 9.0 7.5 5.5 6.5 69 52
90 4.2 57 4.7 3.6 4.5 3.1 3.4 5.2 6.7 57 4.1 52 5.2 4.1
CHF = congestive heart failure; COPD = chronic obstructive pulmonary disease.
* Rounded to the nearest tenth.
T From the 2000 U.S. decennial life table ar the chronological age.
¥ Includes diabetes only or diabetes with other conditions except COPD and CHF.
§ Includes COPD only or COPD with other conditions except CHF.
| Includes CHF only or CHF with other conditions.
35
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Despite these limitations, our study findings and
method of calculating health-adjusted age and
corresponding life expectancy may aid physicians and
other health practitioners in individualizing
recommendations for cancer screening in elderly
persons (that is, to continue screening in persons
with sufficient life expectancy who might benefit or
to stop screening among those for whom benefits are
unlikely). Even with additional information about life
expectancy, discussions about continuing or stopping
screening are complex and will need to be informed
by patient preferences.

(Cho H et al, Ann Intern Med 159(10):667-76, 2013)



Only recognizing the expected life time of each
individual we may perform adequate therapies
(i.e. avoiding under — or over treatments).
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“The role of chronic somatic conditions in determining
disability is intuitively important but the causal pathway
leading to disability is still unclear. It is widely recognized that
comorbidity, the co-presence of multiple pathologic conditions
in the same patient, has a negative effect on health status as
well on physical and cognitive function that goes beyond the
bare sum of the effect of the single co-prevalent diseases.

That is why to establish the risk of disability, to estimate
prognosis, and to establish therapeutic alternatives in older
patients affected by a specific disease, information on
comorbidity is essential”.

RR&MT, 1992
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B VIEWPOINT

Designing Health Care for the Most
Common Chronic Condition—Multimorbidity

Mary E. Tinetti, MD
Terri R. Fried, MD
Cynthia M. Boyd, MD., MPH
To ensure safe and effective care for adults with multiple chronic conditions, particularly the
millions of baby boomers entering their years of declining health and increasing health service
use, health care must shift its current focus on managing innumerable individual diseases. To align
with the clinical reality of multimorbidity, care should evolve from a disease orientation to a
patient goal orientation, focused on maximizing the health goals of individual patients with unique
sets of risks, conditions, and priorities. Patient goal-oriented health care involves ascertaining a
patient’s health outcome priorities and goals, identifying the diseases and other modifiable factors
impeding these goals, calculating and communicating the likely effect of alternative treatments on
these goals, and guiding shared decision making informed by this information

JAMA, June 20, 2012—Vol 307, No. 23
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The effect of physical multimorbidity, mental health
conditions and socioeconomic deprivation on unplanned
admissions to hospital: a retrospective cohort study

Rupert A. Payne MBChB PhD, Gary A. Abel PhD, Bruce Guthrie MBBChir PhD, Stewart W. Mercer MBChB PhD

 ABSTRACT CMAIJ 185(5):E221-8, 2013

Background: Multimorbidity, the presence of
more than 1 long-term disorder, is associated
with increased use of health services, but un-
planned admissions to hospital may often be
undesirable. Furthermore, socioeconomic dep-
rivation and mental health comorbidity may
lead to additional unplanned admissions. We
examined the association between unplanned
admission to hospital and physical multi-
morbidity, mental health and socioeconomic
deprivation.

Methods: We conducted a retrospective co-
hort study using data from 180 815 patients
aged 20 years and older who were registered
with 40 general practices in Scotland. Details
of 32 physical and 8 mental health morbidities
were extracted from the patients’ electronic
health records (as of Apr. 1, 2006) and linked
to hospital admission data. We then recorded
the occurrence of unplanned or potentially
preventable unplanned acute (nonpsychiatric)
admissions to hospital in the subsequent
12 months. We used logistic regression mod-
els, adjusting for age and sex, to determine
associations between unplanned or poten-
tially preventable unplanned admissions to
hospital and physical multimorbidity, mental
health and socioeconomic deprivation.

Results: We identified 10 828 (6.0%) patients
who had at least 1 unplanned admission to
hospital and 2037 (1.1%) patients who had at
least 1 potentially preventable unplanned
admission to hospital. Both unplanned and
potentially preventable unplanned admissions
were independently associated with increas-
ing physical multimorbidity (for = 4 v. 0 condi-
tions, odds ratio [OR] 5.87 [95% confidence
interval (Cl) 5.45-6.32] for unplanned admis-
sions, OR 14.38 [95% CI 11.87-17.43] for
potentially preventable unplanned admis-
sions), mental health conditions (for = 1 v. 0
conditions, OR 2.01 [95% Cl 1.92-2.09] for
unplanned admissions, OR 1.80 [95% CI 1.64-
1.97] for potentially preventable unplanned
admissions) and socioeconomic deprivation
(for most v. least deprived quintile, OR 1.56
[95% CI 1.43-1.70] for unplanned admissions,
OR 1.98 [95% Cl 1.63-2.41] for potentially pre-
ventable unplanned admissions).

Interpretation: Physical multimorbidity was
strongly associated with unplanned admission
to hospital, including admissions that were
potentially preventable. The risk of admission
to hospital was exacerbated by the coexis-
tence of mental health conditions and socio-
economic deprivation.
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Table 3: Logistic regression models for potentially preventable unplanned admissions to hospital

UnadjustedOR Adjusted ORT
Covariate (95% ClI) p value* (95% CI) p value*
Male sex 0.96 (0.88-1.05) 0.4 1.26  (1.15-1.38) < 0.001
Age, yr < 0.001 < 0.001
20-34 0.77 (0.63-0.95) 1.34 (1.09-1.67)
35-44 0.77 (0.62-0.95) 1.07 (0.87-1.33)
45-54 1.00 (ref) 1.00 (ref)
55-64 1.81 (1.51-2.16) 1.22 (1.01-1.46)
65-74 3.44 (2.90-4.08) 1.56 (1.30-1.87)
=75 7.28 (6.22-8.53) 239 (2.01-2.84)
Deprivation quintile < 0.001 < 0.001
1 (least deprived) 1.00 (ref) 1.00 (ref)
2 1.59 (1.32-1.90) 1.33 (1.10-1.61)
3 1.96 (1.66-2.32) 1.62 (1.35-1.94)
4 221 (1.87-2.63) 1.63 (1.34-1.97)
5 (most deprived) 2.84 (2.40-3.37) 1.98 (1.63-2.41)
No. of physical conditions < 0.001 < 0.001
0 1.00 (ref) 1.00 (ref)
1 2.68 (2.22-3.22) 2.50 (2.07-3.03)
2 5.94 (4.97-7.10) 493 (4.06-5.99)
3 948 (7.91-11.37) 6.82 (5.55-8.37)
>4 23.93 (20.49-27.93) 14.38 (11.87-17.43)
Mental health condition 2.65 (2.43-2.90) < 0.001 1.80 (1.64-1.97) < 0.001

Note: Cl = confidence inteval, OR = odds ratio, ref = reference.

*p values based on joint tests, which test the overall differences between the individual categories of a given variable.

tAdjusted for other variables listed in the table. The adjusted model includes a random effect for practice. Intraclass correlation coefficient for practice variation,
0.019. OR for 95% midrange of practice variation (i.e., 2.5 and 97.5 percentiles, compared with average practice), 0.61-1.63.
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Comparative Effectiveness Research and Patients
with Multiple Chronic Conditions

Mary E. Tinetti, M.D., and Stephanie A. Studenski, M.D.

10.1056/NEJMP1100535 NEJM.ORG
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HOSPITAL TRANSFERS OF NURSING HOME
RESIDENTS WITH DEMENTIA

Table 1. Three-Month Mortality Risk in 150 Nursing Home Elderly Hospitalized Adults

Crude Adjusted?
Variable n/Events Relative Risk (95% Confidence Interval)

Male 38/20 3.3 (1.5-7.2) 2.0 (1.0-4.3)
Aged > 80 94/33 1.5 (0.8-3.1) —
Bedridden before admission 81/34 2.8 (1.5-5.9) 1.9 (1.04.2)
Acute Physiology and Chronic Health Evaluation Il 79/42 4.5 (2.1-9.9) 2.7 (1.2-6.1)
Acute Physiology Subscore >5

Dehydration (blood urea nitrogen:creatinine >60) 49/16 1.5 (0.7-3.1) —
Mini-Mental State Examination score <18 98/36 3.1 (1.8-7.8) —

Delirium 3417 2.7 (1.2-6.0) —

Geriatric Comorbhidity Index >2 76/30 2.0 (1.1-4.1) 21 (1.1-3.7)
>7 medications 37/21 2.3 (1.4-3.5) —
Malnutrition (serum albumin < 3.5 g/dL) 84/34 41 (1.8-9.1) —

Chronic obstructive pulmonary disease 46/21 2.4 (1.1-4.9) —
Pneumonia 35/17 2.8 (1.3-6.2) —

*Adjusted for all variables associated with mortality in crude univariate analyses.
n = number of participants with the considered variables; events = number of participants who died during the 3-month period of follow-up.

JAGS SEPTEMBER 2012-VOL. 60, NO. 9
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We have argued that multimorbidity introduces
clinical uncertainty in a way that is unlikely to be
resolved by ever more sophisticated guidelines.
Doctors must therefore embrace clinical judgment
based on their assessment of a patient’s needs.
This requires time to deal with more than one
problem at a time and coordination of care in ways
that promote long term or at least medium term
relationships between doctors and patients.

This approach will inevitably emphasise the
importance of generalist skills, whether among
primary care doctors or those who specialise in the
care of older people.

(Roland M, Paddison C, BMJ 346:21-22, 2013)



How to provide better continuity in primary care

* Help people to understand that it’s easier for doctors to provide good care if
they’re seeing patients they know.

* Change receptionists’ behaviour and prompts on booking systems so that the
patient’s “own doctor” becomes the default choice.

 Organise large practices or clinics into small teams of two or three doctors who
see each other’s patients when one is unavailable. Make sure that patients know
about these arrangements and know when junior doctors are going to be
changing.

* Enable online booking for both hospital and general practice clinics. This will
help patients book with a doctor of their choice.

* Allow patients to email their doctors so that continuity can be maintained even
when the doctor is off site. Protected time needs to be built into the working
day for these email consultations.

* [dentify patients with particularly complex problems who should be seen by a
restricted number of doctors and adjust the appointment system to ensure this
happens. Explain to patients that they may have to wait longer but will get
better care.

* Monitor whether patients get to see the doctors of their choice.

* Include questions on how a doctor’s practice or clinic provides continuity in
revalidation or recertification procedures.

(Roland M, Paddison C, BMJ 346:21-22, 2013)
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Box. Vision and Goals of the US Health and Human Services’
Strategic Framework on Multiple Chronic Conditions

Goal 1: Foster Health Systems Change
Identify evidence-supported models to improve care coordination

Define appropriate health care outcomes

Develop payment reform and incentives

Implement and effectively use health information technology
Prevent the occurrence of new chronic conditions

Perform purposeful evaluation of models of care

Goal 2: Empower Individuals

Facilitate self-care management

Facilitate home and community-based services

Provide tools for medication management

Goal 3: Equip Clinicians

Identify best practices and tools

Enhance health professionals’ training

Address multiple chronic conditions in clinical practice guidelines
Goal 4: Enhance Research

Increase the external validity of trials

Understand the epidemiology

Increase patient-centered health research

Address disparities

Anand K. Parekh,

Richard Kronick.
Marilyn Tavenner,

JAMA Published online August 18, 2014
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A complex balance:

evidence based medicine, still unable to
measure the impact of comorbidity

and

narrative medicine, useful instrument to
describe the universal outcomes.

a7



Quale modello di formazione degli operatori
sanitari sulla comorbilita?
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La fine della scienza?

Superamento della logica cartesiana per la

quale le cause precedono gli effetti?

La logica dei big data parte dagli effetti per
dedurne le cause.

Un’integrazione significativa dell’approccio
clinico tradizionale: puo valere anche per la
comorbilita?
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The future of comorbidity studies:
from complexity to personalized medicine.
An easy pathway?
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