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Multimorbidity



Older adults and polypharmacy

All age groups 
(> 65 y)
n=12.301.537

65‐74 y
n=6.154.421

75‐84 y
n=4.474.887

≥85 y
n= 1.672.229

Polypharmacy
5‐9 drugs
≥10 drugs

6.024.383 (49.0%)
1.389.591 (11.3%)

2.681.639 (43.6%)
529.506 (8.6%)

2.462.378 (55.0%)
629.043 (14.1%)

880.366 (52.6%)
231.042 (13.8%)

Onder G et al. J Gerontol A Biol Sci Med Sci. 2013 

… The highest prevalence of medication use was among persons 
aged at least 65 years, of whom 12% took at least 10 medications

Italy

US

Kaufman et al. JAMA 2002

… mean number of drugs was 7.9 for age group 70‐79 y, 9.3 for 
age group 80‐89 y and 9.7 for age group 90 y or older

Sweden

Hovstadius B et al. BMC Clin Pharmacol. 2009



Onder G et al. J Gerontol A Biol Sci Med Sci. 2013

Use of Warfarin +  NSAIDs/COX‐2 
inh. + ASA/antiplatelets

22.174 (0.2%) 8.574 (0.1%) 11.135(0.2%) 2.465 (0.1%)

Use of ACE inhibitors/ARB + 
Aldosterone antagonists + 
NSAIDS/COX‐2 inhibitors 

85.412 (0.7%) 28.860(0.5%) 40.665(0.9%) 15.887(1.0%)

Use of ≥ 2 drugs that induce QT 
prolongation

36.359 (0.3%) 13.580(0.2%) 15.903(0.4%) 6.876 (0.4%)

All age groups 
(> 65 y)
n=12.301.537

65‐74 y
n=6.154.421

75‐84 y
n=4.474.887

≥85 y
n= 1.672.229

Community drug data
Drug‐drug Interactions



Potentially serious drug‐drug interactions between drugs 
recommended by clinical guidelines for 3 index conditions 
and drugs recommended by each of other 11 other 
guidelines

Dumbreck et al BMJ 2015



One of the biggest challenges in preventing drug‐drug 
interactions is the substantial gap between theory and 
clinical practice. Despite specific regulatory pathways for drug 
development and marketing, we have so far failed to consider 
pharmacological agents in a holistic way. Drugs have a 
network of effects that go well beyond a single specific drug 
target, particularly in patients with multimorbidity.



Strategies

• Screening



Screening
GerontoNET ADR risk score

Use of drugs (vs. < 5)
5‐7
8 or more

1.90
4.07

1.58
4.09

1
4

Previous ADR 2.41 2.18 2

Any ADR Severe ADR     Score
OR  OR

≥ 4 diseases 1.36 1.72 1
Heart failure 1.79 1.61 1
Liver disease 1.31 1.32 1
Renal failure 1.21 1.24 1

Onder G et al. Arch Intern Med 2010



Strategies

• Screening
• Interventions:

1. Medication review



Medication review
hospitalization

Holland R et al Br J Clin Pharmacol 2008



Medication review
mortality

Holland R et al Br J Clin Pharmacol 2008



Strategies

• Screening
• Interventions:

1. Medication review
2. Avoid use of un‐necessary or 

inappropriate medications
3. Computer‐based prescribing

systems



Smith et al. Arch Intern Med 2006

Example screen shot of an alert for 
diazepam, a nonpreferred benzodiazepine



Computerized provider order entry 
systems (CPOE)

Intervention Control RR (95%CI)
Rate/100 

residents‐years
Rate/100 

residents‐years

All ADE 10.8 10.4 1.06 (0.92‐1.23)
Preventable 4.0 3.9 1.02 (0.81‐1.30)
Severe 3.2 3.0 1.07 (0.82‐1.40)
Preventable
and severe

2.1 1.8 1.15 (0.82‐1.61)

Gurwitz J J Am Geriatr Soc 2008



Unintended effects of a CPOE nearly 
hard‐stop alert to prevent a drug 

interaction: a randomized controlled trial.

Strom BL et al Arch Intern Med 2010



Computer‐based prescribing systems
Limitations

1. Lack of evidence on clinical benefits
2. Home‐made and not standardized,
3. Different types of tool or algorithms 

implemented
4. Complexity of older adults not assessed  

(being mainly focused on pharmacological 
issues)



Guiding Principles: 
1. Elicit and incorporate patient preferences into medical 

decision‐making for older adults with multimorbidity.



… focus on a patient’s individual health goals 
within or across a variety of dimensions (e.g., 
symptoms; physical functional status, including 
mobility; and social and role functions) and 
determine how well these goals are being met…

Rubern DB NEJM 2012



Goal oriented care

Rubern DB NEJM 2012

1. Individually desired rather than universally
applied health states;
2.It simplifies decision making for patients with 
multiple conditions by focusing on outcomes 
that span conditions and aligning treatments
toward common goals
3. It prompts patients to articulate which health 
states are important to them and their relative 
priority



Goal oriented care

Rubern DB NEJM 2012



Research ‐ Outcomes
Efficacy research Effectiveness research

Universal health
outcomes (symptoms
burden, function, health
related quality of life, 
active life expectancy)
Real‐world measure of 
clinical practice
Goal attainment

Disease oriented
(occurrence of a single 
disease or exacerbation of
a single chronic condition)
Rating scales/test 
measures



Change in AdasCOG scale

Change in patient‐caregiver Goal 
Attainment Scaling

CMAJ 2013



Develop a common model for 
multimorbidity management
Delivery system design

– Comprehensive assessment
– Coordinated team
– Individualized care plans
– Case manager

Decision support
– Implementation of EBM
– Team training 
– Consultation system

Self management
– Tailor Self‐management 
– Options for self management
– Shared decision making

Clinical information system
– Electronic patients records
– Exchange patients infos
– Uniform coding
– Patient operated technology

Community resources
– Access community resources
– Involvement of social network

Palmer K et al. Health Policy in press
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NICE guideline ‐Multimorbidity

1.5.1 ‐ Focus on the person's individual 
needs, preferences for treatments, 
health priorities, lifestyle and goals
1.6.3 ‐ Establish disease burden by 
talking to people about how their 
health problems affect their day‐to‐day 
life. 
1.6.4 ‐ Establish treatment burden by 
talking to people about how treatments 
for their health problems affect their 
day‐to‐day life
1.6.7 ‐ Encourage people with 
multimorbidity to clarify what is 
important to them, including their 
personal goals, values and priorities.



Guiding Principles: 
1. Elicit and incorporate patient preferences into medical 

decision‐making for older adults with multimorbidity.
2. Recognizing the limitations of the evidence base, interpret and 

apply the medical literature specifically to older adults with 
multimorbidity.



Guiding Principles: 
1. Elicit and incorporate patient preferences into medical 

decision‐making for older adults with multimorbidity.
2. Recognizing the limitations of the evidence base, interpret and 

apply the medical literature specifically to older adults with 
multimorbidity.

3. Frame clinical management decisions within the context of 
risks, burdens, benefits, and prognosis for older adults with 
multimorbidity.



Drug use in Italy (n=15,931,642)
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% medication use in according to age group (years)

Medication  All 65‐69 70‐74 75‐79 80‐84 85‐89 90‐94 ≥94 65‐89 ≥90

Proton pump inhibitors 40.9 34.1 39.6 44.5 47.6 47.0 42.2 18.9 41.3 37.3

Platelet aggregation inhibitors  32.8 22.1 30.2 37.1 41.5 42.2 38.7 17.1 32.6 34.1

HMG CoA reductase inhibitors 26.1 24.5 29.2 30.9 28.5 21.6 12.1 2.6 27.4 10.1

Beta blocking agents, selective 19.7 17.3 20.2 22.2 22.6 20.4 15.4 5.0 20.3 13.2

Fluoroquinolones 19.2 17.3 19.3 20.6 21.1 20.4 18.8 9.1 19.5 16.7

ACE inhibitors, plain 17.9 14.5 17.1 19.3 21.1 21.2 19.2 8.3 18.0 16.9

Dihydropyridine derivatives 17.6 13.3 17.1 20.3 21.6 20.2 16.7 6.9 17.8 14.6

Combinations of penicillins 15.9 17.5 16.7 15.8 15.3 14.5 13.3 6.4 16.3 11.9

Angiot. II antagonists and diuretics 14.5 12.7 15.2 16.9 16.5 13.7 10.1 3.4 15.0 8.7

Propionic acid derivatives 14.3 14.0 15.2 15.9 15.1 12.8 10.1 4.1 14.8 8.8

Glucocorticoids 14.2 13.4 14.1 14.9 15.2 14.8 13.7 6.9 14.3 12.3

Sulfonamides, plain 13.9 6.1 9.2 14.1 20.3 25.7 27.6 14.3 13.0 24.8

Angiotensin II antagonists, plain 13.6 12.0 13.8 15.0 15.5 14.5 11.9 4.5 13.9 10.3

Acetic acid derivatives  12.9 12.2 13.6 14.6 14.0 11.9 9.3 3.8 13.3 8.2

Vitamin D and analogues 12.5 11.0 12.8 14.0 14.1 12.6 9.9 3.8 12.7 8.6

Third‐generation cephalosporins 11.9 10.1 10.9 12.0 13.4 14.7 16.2 9.9 11.7 14.9

Macrolides 11.0 12.5 11.9 11.1 10.3 9.3 8.5 4.0 11.3 7.5



% medication use in according to age group (years)

Medication  All 65‐69 70‐74 75‐79 80‐84 85‐89 90‐94 ≥94 65‐89 ≥90

Proton pump inhibitors 40.9 34.1 39.6 44.5 47.6 47.0 42.2 18.9 41.3 37.3

Platelet aggregation inhibitors  32.8 22.1 30.2 37.1 41.5 42.2 38.7 17.1 32.6 34.1

HMG CoA reductase inhibitors 26.1 24.5 29.2 30.9 28.5 21.6 12.1 2.6 27.4 10.1

Beta blocking agents, selective 19.7 17.3 20.2 22.2 22.6 20.4 15.4 5.0 20.3 13.2

Fluoroquinolones 19.2 17.3 19.3 20.6 21.1 20.4 18.8 9.1 19.5 16.7

ACE inhibitors, plain 17.9 14.5 17.1 19.3 21.1 21.2 19.2 8.3 18.0 16.9

Dihydropyridine derivatives 17.6 13.3 17.1 20.3 21.6 20.2 16.7 6.9 17.8 14.6

Combinations of penicillins 15.9 17.5 16.7 15.8 15.3 14.5 13.3 6.4 16.3 11.9

Angiot. II antagonists and diuretics 14.5 12.7 15.2 16.9 16.5 13.7 10.1 3.4 15.0 8.7

Propionic acid derivatives 14.3 14.0 15.2 15.9 15.1 12.8 10.1 4.1 14.8 8.8

Glucocorticoids 14.2 13.4 14.1 14.9 15.2 14.8 13.7 6.9 14.3 12.3

Sulfonamides, plain 13.9 6.1 9.2 14.1 20.3 25.7 27.6 14.3 13.0 24.8

Angiotensin II antagonists, plain 13.6 12.0 13.8 15.0 15.5 14.5 11.9 4.5 13.9 10.3

Acetic acid derivatives  12.9 12.2 13.6 14.6 14.0 11.9 9.3 3.8 13.3 8.2

Vitamin D and analogues 12.5 11.0 12.8 14.0 14.1 12.6 9.9 3.8 12.7 8.6

Third‐generation cephalosporins 11.9 10.1 10.9 12.0 13.4 14.7 16.2 9.9 11.7 14.9

Macrolides 11.0 12.5 11.9 11.1 10.3 9.3 8.5 4.0 11.3 7.5



% medication use in according to age group (years)

Medication  All 65‐69 70‐74 75‐79 80‐84 85‐89 90‐94 ≥94 65‐89 ≥90

Proton pump inhibitors 40.9 34.1 39.6 44.5 47.6 47.0 42.2 18.9 41.3 37.3

Platelet aggregation inhibitors  32.8 22.1 30.2 37.1 41.5 42.2 38.7 17.1 32.6 34.1

HMG CoA reductase inhibitors 26.1 24.5 29.2 30.9 28.5 21.6 12.1 2.6 27.4 10.1

Beta blocking agents, selective 19.7 17.3 20.2 22.2 22.6 20.4 15.4 5.0 20.3 13.2

Fluoroquinolones 19.2 17.3 19.3 20.6 21.1 20.4 18.8 9.1 19.5 16.7

ACE inhibitors, plain 17.9 14.5 17.1 19.3 21.1 21.2 19.2 8.3 18.0 16.9

Dihydropyridine derivatives 17.6 13.3 17.1 20.3 21.6 20.2 16.7 6.9 17.8 14.6

Combinations of penicillins 15.9 17.5 16.7 15.8 15.3 14.5 13.3 6.4 16.3 11.9

Angiot. II antagonists and diuretics 14.5 12.7 15.2 16.9 16.5 13.7 10.1 3.4 15.0 8.7

Propionic acid derivatives 14.3 14.0 15.2 15.9 15.1 12.8 10.1 4.1 14.8 8.8

Glucocorticoids 14.2 13.4 14.1 14.9 15.2 14.8 13.7 6.9 14.3 12.3

Sulfonamides, plain 13.9 6.1 9.2 14.1 20.3 25.7 27.6 14.3 13.0 24.8

Angiotensin II antagonists, plain 13.6 12.0 13.8 15.0 15.5 14.5 11.9 4.5 13.9 10.3

Acetic acid derivatives  12.9 12.2 13.6 14.6 14.0 11.9 9.3 3.8 13.3 8.2

Vitamin D and analogues 12.5 11.0 12.8 14.0 14.1 12.6 9.9 3.8 12.7 8.6

Third‐generation cephalosporins 11.9 10.1 10.9 12.0 13.4 14.7 16.2 9.9 11.7 14.9

Macrolides 11.0 12.5 11.9 11.1 10.3 9.3 8.5 4.0 11.3 7.5



Guiding Principles: 
4. Consider patients complexity and treatment feasibility when 

making clinical management decisions for older adults with 
multimorbidity.



Fried, T. R. et al. Arch Intern Med 2010

Concerns about older persons' ability to 
adhere to complex medication regimens



Guiding Principles: 
4. Consider treatment complexity and feasibility when making 

clinical management decisions for older adults with 
multimorbidity.

5. Use strategies for choosing therapies that optimize benefit, 
minimize harm, and enhance quality of life for older adults 
with multimorbidity.



Avoid un‐necessary drugs
Herbal medications

Herbal meds: 
‐ Not regulated 
‐ No proofs of safety 
and efficacy 
‐ Contamination
‐ Concentration (?)
‐ Side effects

Onder G et al. JAMA 2016

Onder G et al. JACC 2017



Functional status

Cognitive status

Life expectancy

Quality of life

Disease Drug treatment

Prescribing

Disease
+

Patient
Appropriate 
drug
treatment

Patient preferences



Conclusions

1. Polypharmacy is common
2. Lack of rules on treatment of complex older

adults
3. Patient preferences should be included in the 

prescribing process
4. CGA and management is a valuable

instrument to improve quality of prescribing
and reduce polypharmacy





US Preventive Services Task Force (USPSTF) recommendation 
statement on statins for prevention of cardiovascular disease:

‐ initiating use of low‐ to moderate‐dose statins in adults aged 
40 to 75 years without a history of CVD who have 1 or more 
CVD risk factors and a calculated 10‐year CVD event risk of 10% 
or greater (B recommendation) or 7.5% to 10% (C 
recommendation).

‐ absolute benefit for use of statins of 0.40% for all‐cause 
mortality and 0.43% for cardiovascular mortality

Statins in primary prevention

JAMA. 2016;316(19):1997‐2007.



https://statindecisionaid.mayoclinic.org/

Statins in primary prevention









US Preventive Services Task Force (USPSTF) recommendation 
statement on statins for prevention of cardiovascular disease:

‐ The USPSTF concludes that the current evidence is insufficient 
to assess the balance of benefits and harms of initiating statin
use in adults 76 years and older (I statement).

Statins in primary prevention

JAMA. 2016;316(19):1997‐2007.



Comorbidity of 10 common conditions

Guthrie B et al. BMJ 2012;345:bmj.e6341



… Health care professionals should include the patient 
(and, where relevant, their family) in making decisions 
about their care and treatment, including identifying 
their individual needs as well as deciding on future goals 
and outcomes to aim for.
…Individualized care plans should be constructed that 
represent these shared desires and decisions …
This is relevant to multimorbidity patients as they often 
have complex care needs that need careful consideration 
of potential negative outcomes, including loss of physical 
functioning, depression, and reduced quality of life. 

Shared decision making

Palmer K et al. Health Policy in press



Holmes, Clin Pharmacol Ther 2009


