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Polypharmacy in NH

Europe (SHELTER) US

N=4023 N=13403

Excessive 
polypharmacy (≥10 
drugs) in 24.3% 
residents 

Concurrent use of ≥9 
medications in 39.7% 
residents

Mean n of drugs=7 Mean n of drugs=8

Onder,  J Gerontol Med Sci. 2012 Dwyer , Am J Geriatr Pharmacother 2010
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Consequences of polypharmacy

Drug-drug interactions



Antipsychotic drug interactions: 
SHELTER (n=604)

Potential Adverse Effects caused 

from interactions with antipsychotics 

n (%)

• Decreased blood pressure and falls 210 (34.8%)

• QT prolongation 44 (7.3%)

• Sedation 43 (7.1%)

• Interactions with inhibitors of 
cytochrome p450 

9 (1.5%)

• Anticholinergic effects 2 (0.3%)

All 278 (46.0%)

Liperoti et al. J Clin Psychiatry in press



Antipsychotic drug interactions: 
SHELTER (n=604)

Incident rate

per person-year

RR 

(95% CI)

No interactions

Interactions

0.17

0.26

1

1.68 (1.13-2.49)

No interactions

Interactions

Log-Rank= 0.02

Liperoti et al. J Clin Psychiatry in press



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.



Consequences of polypharmacy

Drug-drug interactions
Drug-disease interactions

Poor adherence
Inappropriate drug use

Medication errors



Consequences of polypharmacy

Drug-drug interactions
Drug-disease interactions

Poor adherence
Inappropriate drug use

Medication errors

Poor quality of life
Hospitalization

Mortality
Increased costs



… clinicians would benefit from a number of 
tools to assist them in decision making for older 
persons with multiple conditions… the concept 
of tailoring therapy based on a consideration of 
patients' ability to adhere has not received much 
attention in the medical literature…

Fried et al. Arch Intern Med 2010

Primary care clinicians' experiences 
with treatment decision-making for 

older persons with multiple conditions



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



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



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.



PREDICT study – Heart failure

Among 251 trials, 64 
(25.5%) excluded 
patients by an 
arbitrary upper age 
limit … 109 trials 
(43.4%) on heart 
failure had 1 or more 
poorly justified 
exclusion criteria …



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.



Holmes, Clin Pharmacol Ther 2009



Daily Medication Use in NH Residents 
with Advanced Dementia

Tija et al, J Am Geriatr Soc 2010



Drug use in Italy (n=15,931,642)
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Guiding Principles: 
4. Consider patients complexity and treatment feasibility when 

making clinical management decisions for older adults with 
multimorbidity.



Treatment of non dementia illness in 
patients with dementia

Brauner et al. JAMA 2000

http://jama.ama-assn.org/cgi/pmidlookup?view=long&pmid=10866871
http://jama.ama-assn.org/cgi/pmidlookup?view=long&pmid=10866871


The Care of Persons with Advanced 
Dementia: Identifying Appropriate 

Medication Use

Holmes HM et al. J Am Geriatr Soc. 2008



Hypertension, functional status and 
mortality

Odden et al Arch Intern Med 2012



Drug-Geriatric Syndrome interactions

NH (SHELTER) N=4023 Interacting drugs

Delirium (n=691)
Falls (n=774)
Incontinence (n=3098)
Malnutrition (n=391)

65.7%
79.1%
72.2%
66.8%

HC (IBenC) N=1778

Delirium (n=252)
Falls (n=372)
Incontinence (n=806)
Malnutrition (n=161)

77.8%
36.3%
60.4%
37.9%



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 in press



Rates of Emergency Hospitalizations 
for ADE in Older U.S. Adults.

Budnitz et al. NEJM 2011



The NCWT principle is based on the idea that winning 

serves as an indicator that a particular combination of 

players functions well. Can this principle apply to older 

patients on PID and stable health conditions? 

1. Uncertainties related to prescribing in older adults; 

2. Drug cessation may lead to adverse drug withdrawal 

reactions; 



3. New drug to replace PID may be unrewarding and 
cause side effects; 

4. Patient Individuality;

5.  Selection Bias in Long-term Users of PID;

6. Ability to Adhere and Manage Treatment;

7. Patient Preferences



Functional status

Cognitive status

Life expectancy

Quality of life

Disease Drug treatment

Prescribing

Disease
+

Patient
Appropriate 
drug
treatment

Geriatric Syndromes

Multimorbidity
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p<0.001 p=0.01

Onder G . J Gerontol Med Sci 2012

Geriatric care and prescribing in NH: 
SHELTER study

%



Available approaches

Effect on clinical
outcomes

Domain

Medication review ? Drugs

Inappropriate meds +/- Drugs

Computer-based
prescribing systems

? Drugs

Comprehensive
Geriatric Assessment

+ (few studies) Global 
assessment

Combined approaches?
Onder G et al. Age Ageing 2013



Onder G et al. Age Ageing 2013

RCT on pharmacists working in the GEMU
Meds review + CGA



Conclusions

1. Polypharmacy is common in NH residents

2. Lack of rules on treatment

3. Consider patiens preferences

4. Evaluate of complexity to improve drug

prescribing in NH

5. CGA and management have a key role in this

process




