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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) 



4 

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) 
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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) 
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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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Etiological models of 
comorbid diseases 

 

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. 

(Valderas JM et al, 
Ann Fam Med 7(4):357-63, 2009) 
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(Valderas JM et al, Ann Fam Med 7(4):357-63, 2009) 
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Anche se si è criticato il modello a “silos” non vi 
sono modalità alternative per interpretare la 
realtà clinica della comorbilità (biologia, diagnosi, 
clinica, terapia). 
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La medicina contemporanea, che ha controllato 
molte malattie, è oggi alla ricerca di nuove 
modalità 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 l’adozione di nuovi modelli di 
ragionamento clinico, perché la vita lunga induce 
una crescente complessità biologica. 
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Ogni individuo è un fenotipo instabile, che si 
modifica sotto la pressione della sua struttura 
genetica, della storia, dell’ambiente. 
L’instabilità induce complessità. 
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Comorbilità, instabilità, complessità: 
una sfida per la medicina contemporanea 
verso la personalizzazione. 
Ma come superare le barriere culturali, 
economiche, organizzative? 
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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.  



Comorbilità/polipatologia  in alcuni studi epidemiologici condotti dal 

nostro gruppo. 
      

  numero malattie 

    

 n 0-2 3-4 >5  età 

Nel territorio:     

   Brescia (1986) 1201 19.2 36.5 44.3 70-75 

   Ospitaletto (1992) 549 30.5 28.1 41.4 >70 

   Tirano (1993)  183 25.8 32.0 42.2 >60 

   Coccaglio (1995)  420 32.6 30.2 37.2 >70 

 

In ambulatorio medico:      

   PEQOL (1992) 462 10.4 43.8 45.8 >75 

      

In RSA :      

   PROLOGUS (1994) 178 7.2 41.5 51.3 >70 

      

In Ospedale:      

   GERU (1996)  493 5.7 31.6 62.7 >65 

   ACE (2002)  3082 16.6 29.7 56.4 >65 

   UCSI (2004) 230 16.1 27.0 57.3 >65 
15 
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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) 79.2+8.0 78.4+7.7 80.0+8.2 83.2+7.7 83.4+8.4 0.001 

Gender (males)(%)* (38.3) (24.5) (24.5) (24.5) (19.3) 0.001 

MMSE score 21.8+8.5 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 5.8+3.1 6.9+3.0 0.194 

APACHE II 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+5.2 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+51.9 162.8+49.6 175.4+53.5 160.9+52.5 0.001 

CPR (mg/dl) 4.4+7.4 2.9+5.7 9.1+10.4 7.3+9.6 11.1+9.1 0.001 

Creatinine (mg/dl) 1.1+0.7 1.1+0.6 1.3+0.8 1.2+1.0 1.4+1.1 0.000 

Length of stay (days) 6.5+3.7 6.5+3.6 7.8+4.1 5.8+4.0 5.4+3.9 0.001 

       

3 mos mortality (%)* (13.9) (9.0) (14.7) (35.4) (54.0) 0.001 
       

JAMDA, 2008 



Survival in Geriatric Index of Comorbidity (GIC) 

classes in older patients consecutively admitted to a 
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Age and Ageing 2002; 31: 277-285  
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  GIC    

 Class II Class III 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 II score 5.9+1.9 8.1+3.6 11.9+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  

Charactheristics of 1402 hospitalized elderly patients according to the Geriatric Index 
of Comorbidity classes. 
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Multimorbilità e funzione: 
un rapporto da analizzare. 
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  Unadjusted  Adjusted 

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

 

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) 

Crude and adjusted associations of clinical variables and 6-month 
mortality in 950 hospitalized elderly patients. 
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La comorbilità impone una revisione 
radicale dell’approccio terapeutico: 
alla ricerca di modelli interpretativi. 
Il concetto di “universal health outcomes”. 
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Autovalutazione della salute, funzione, 
influenza dei sintomi, mortalità. 



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



25 (Tinetti ME et al, JAGS 59(9):1686-91, 2011) 
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La funzione è sensibile all’interazione 
(potenziamento) tra malattie diverse; 
ciò 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 comorbilità 
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(Kane RL et al, JAGS 60(5):896-904, 2012) 
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I sopravvissuti hanno trovato un equilibrio biologico 
che rende meno incisiva la presenza di comorbilità? 
Perché ciò avviene? 
Esistono sistemi biologici diversi che determinano la 
durata della vita? 
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Comorbilità – sopravvivenza: 
indicatore importante nelle decisioni cliniche. 
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(Cho H et al, Ann Intern Med 159(10):667-76, 2013) 
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(Cho H et al, Ann Intern Med 159(10):667-76, 2013) 
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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) 
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Only recognizing the expected life time of each 
individual we may perform adequate therapies 
(i.e. avoiding under – or over treatments). 



“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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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 
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CMAJ 185(5):E221-8, 2013 
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(Payne RA et al, CMAJ 185(5):E221-8, 2013) 
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(Roland M, Paddison C, BMJ 346:21-22, 2013) 

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. 
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• 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. 
• Identify 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. 

How to provide better continuity in primary care 

(Roland M, Paddison C, BMJ 346:21-22, 2013) 
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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. 
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Quale modello di formazione degli operatori 
sanitari sulla comorbilità? 
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Mercredi 29 janvier 2014 
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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: può valere anche per la 
comorbilità? 
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The future of comorbidity studies: 
from complexity to personalized medicine. 
An easy pathway? 


