
 
Rational drug use in the elderly  

 
Graziano Onder 
Centro Medicina dell’Invecchiamento 
Università Cattolica del Sacro Cuore 
Rome - Italy 



Older adults and drugs use 

- Multiple medications to treat acute and 
chronic diseases 



Number of chronic disorders by age-
group 

The Lancet  2012;380:37-43 



Comorbidity of 10 common conditions 

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



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  

Tosato M et al. Curr Drug Saf 2013 
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- Multiple medications to treat acute and 
chronic diseases 

- High potential for drug-drug and drug-
disease interaction 

Older adults and drugs use 



Drug use in Italy: interactions 

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%) 



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. Submitted 



Antipsychotic drug interactions: 
SHELTER (n=604) 

Liperoti et al. Submitted 

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 



- Multiple medications to treat acute and 
chronic diseases 

- High potential for drug-drug and drug-
disease interaction 

- Changes in pharmacokinetic and 
pharmacodynamic 

Older adults and drugs use 
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- Multiple medications to treat acute and 
chronic diseases 

- High potential for drug-drug and drug-
disease interaction 

- Changes in pharmacokinetic and 
pharmacodynamic 

- Reduced ability to manage medications 

Older adults and drugs use 



Medication management by age 

Beckmen A Patient Educ Couns. 2005  

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=gejLink&_linkType=general&_cdi=5139&_issn=07383991&_targetURL=http://www.elsevier.com/locate/issn/07383991&_acct=C000061209&_version=1&_userid=3719121&md5=f2d4a205db00701caffda6170d2cf2cd


… 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 





Boyd, C. M. et al. JAMA 2005;294:716-724. 

Treatment Regimen for a 79-Year-Old Woman With 
Hypertension, Diabetes Mellitus, Osteoporosis, 

Osteoarthritis, and COPD 



Potential treatment interactions 

Boyd, C. M. et al. JAMA 2005;294:716-724. 





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. 



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 



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 



Outcomes 

Efficacy research Effectiveness research 

Universal health 
outcomes 
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 

+ Informative  + Good for homogeneous  
populations 
- People at risk for multiple 
adverse outcomes   

- Harder to collect 



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 



… the most important barrier to goal-oriented 
care is that medicine is deeply rooted in a 
disease-outcome–based paradigm. Rather than 
asking what patients want, the culture has 
valued managing each disease as well as 
possible according to guidelines and population 
goals 

… not all patient goals may be realistic or 
attainable 

Goal oriented care 

Rubern DB NEJM 2012 



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. 

 



The persistent 
exclusion of 
older patients 
from ongoing 
clinical trials 
regarding 
heart failure. 

Cherubini A  et al. Arch Intern Med 2011 



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 



Medication Use in Nursing Home 
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. 

 



Medication management by age 

Beckmen A Patient Educ Couns. 2005  

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=gejLink&_linkType=general&_cdi=5139&_issn=07383991&_targetURL=http://www.elsevier.com/locate/issn/07383991&_acct=C000061209&_version=1&_userid=3719121&md5=f2d4a205db00701caffda6170d2cf2cd


Hypertension, functional status and 
mortality 

Odden et al Arch Intern Med 2012 



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


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. 

 



Criteria to evaluate medication 
appropriateness 

• Different sets of criteria to identify 
inappropriate drug use were developed in the 
past decades (Beers, ACOVE, UKNHS, START & 
STOPP); 
• Inappropriate drugs = risks outweigh the 
benefits 
• These criteria identify: 
drugs to avoid; 
underuse 



STOPP criteria only 
n=144 (16.5%) 

Beers criteria only 
n=215 (24.7%) 

Both criteria 
n=294 (33.8%) 

No inappropriate drug use 
n=218 (25.0%) 

Inappropriate drug use among 
inhospital patients: CRIME study 



Polypharmacy and hospitalization  

Rate  

(%) 

 Unadjusted 

OR (95% CI) 

 Fully adjusted          

OR (95% CI) 

Hospitalization 

 No polypharmacy (n=242) 65 (26.9%) 1 1 

 Polypharmacy  (n=238) 93 (39.1%) 1.75 (1.18 – 2.56) 1.81 (1.18 – 2.75) 

Sganga F et al. In press 



Functional status 

Cognitive status 

Life expectancy 

Geriatric syndromes 

Patient preferences 

Disease    Treatment  

Treatment 

Disease 
      + 
Patient  
       

Appropriate 
treatment 



CGA and appropriate medication use 
Author Population Intervention Results 

Owens (1990) 436 hospitalized 
older adults 

Multidisciplinary team 
approach 

Patients in the intervention group took fewer 
medications than controls (5.3 vs. 5.9) and 
fewer inappropriate medications (20% vs. 
37%). 

Schmader 
(2004) 

834 frail 
hospitalized 
patients 

CGA and management 35% reduction in the risk of a serious 
adverse drug reaction compared with usual 
care. Inpatient geriatric unit care reduced 
unnecessary and inappropriate drug use and 
underuse significantly.  

Crotty (2004) 154 nursing 
home residents 

Multidisciplinary case 
conferences 

Medication appropriateness improved in the 
intervention group  compared with the 
control group.  

Saltvedt 
(2005) 

254 hospitalized 
patients 

Geriatric evaluation and 
management 

Fewer intervention than control group 
patients had potential drug-drug interactions 

Lampela 
(2010) 

644 older adults 
living in the 
community 

Comprehensive 
geriatric assessment 
and management 

Reduction in the prescription of CNS active 
drugs and inappropriate drugs in the 
intervention group.  

Onder et al. Curr Drug Metabolism 2011 
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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 



Conclusions 

1. Prescribing in complex older adults is a 
challenging task; 

2. Lack of rules on treatment of complex older 
adults; 

3. Patient preferences must be included into 
medical decision-making process 

4. Evaluation of complexity (CGA) is necessary 
in the clinical management  

 





Onder G et al. Age Ageing 2013 



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 



Available approaches and tools to 
prevent ADR: 

1. Medication review 

2. Avoid use of inappropriate 
medications 

3. Computer-based prescribing 
systems  

4. Comprehensive Geriatric 
Assessment (CGA) 



• Provided by a pharmacist  
• Identification of drug-related problems (DRP) 
• First step:  assessment - the identification of 
all the medications that the patient is taking 
• Second step: the drug scheme is screened for 
DRPs 
• Third step: possible solutions are discussed 
with the treating physician and, if possible, with 
the patient 

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 



Mrs Mary … Medication review 

Onder G et al. Age Ageing 2013 

1 2 

3 



Available approaches and tools to 
prevent ADR: 

1. Medication review 

2. Avoid use of inappropriate 
medications 

3. Computer-based prescribing 
systems  

4. Comprehensive Geriatric 
Assessment (CGA) 



Criteria to evaluate medication 
appropriateness 

• Different sets of criteria to identify 
inappropriate drug use were developed in the 
past decades (Beers, ACOVE, UKNHS, START & 
STOPP); 
• Inappropriate drugs = risks outweigh the 
benefits 
• These criteria identify: 
drugs to avoid; 







STOPP&START criteria 

Gallagher P  Int J Clin Pharmacol 2007 



STOPP&START criteria 

Gallagher P  Int J Clin Pharmacol 2007 



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

Budnitz et al. NEJM 2011 



Onder G et al. JAGS 2002 

Drugs responsible for ADR: results 
from the GIFA study 
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Mrs Mary … Inappropriate medications 

Onder G et al. Age Ageing 2013 



Available approaches and tools to 
prevent ADR: 

1. Medication review 

2. Avoid use of inappropriate 
medications 

3. Computer-based prescribing 
systems  

4. Comprehensive Geriatric 
Assessment (CGA) 



Computerized Prescription Support System 
(CPSS) are interactive softwares developed to 
identify potentially inappropriate prescribing, 
drug interactions, risk of ADR, appropriate drug 
dosage and contraindicated treatments. 
Computerized Provider Order Entry Systems 
(CPOE) enable providers to enter medical orders 
into a computer system that is located 
within an inpatient or ambulatory setting 

Computer-based prescribing systems 



Smith et al. Arch Intern Med 2006 

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



…alerts in an outpatient electronic medical record may be an 
effective method of reducing prescribing of contraindicated 
medications. The effect of the alerts on patient outcomes is less 
certain and deserves further investigation. 

Computerized provider order entry 
systems (CPOE) 

Smith et al. Arch Intern Med 2006 

… Few studies have measured the effect of CPOE on the rates of 
ADEs, and none were RCT. Further research is needed to evaluate 
the efficacy of CPOE . 

Wolfstadt et al. J Gen Intern Med. 2008 

…CPOE have the potential to change health care provider 
behaviour, but very few studies show improvement in patient 
outcomes 

BMC Med Inform Decis Mak. 2009 

http://www.biomedcentral.com/bmcmedinformdecismak


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) 



Mrs Mary … Computer-based 
prescribing systems* 

Onder G et al. Age Ageing 2013 

*CPSS developed by the Istituto di 
Ricerche Farmacologiche Mario 
Negri, Milan, Italy 



Available approaches and tools to 
prevent ADR: 

1. Medication review 

2. Avoid use of inappropriate 
medications 

3. Computer-based prescribing 
systems  

4. Comprehensive Geriatric 
Assessment (CGA) 



• Medical complexity of older adults may have a 
role in the onset of ADR  
• Prescribed drugs may interact with co-existing 
diseases or geriatric syndromes, may not be used 
correctly because of the presence of cognitive 
deficits, disability or social problems or may be 
useless because of limited life expectancy 
• A global assessment of patients’ characteristics 
may be necessary to improve the prescribing. 

Comprehensive Geriatric Assessment 
(CGA) 



Several factors may limit the use of 
beneficial drugs in the elderly: 
 
1. Comorbidity – Polipharmacy 
 



Several factors may limit the use of 
beneficial drugs in the elderly: 
 
1. Comorbidity – Polipharmacy 
 2. Limited life expectancy 



Holmes, Clin Pharmacol Ther 2009 



Daily Medication Use in Nursing Home 
Residents with Advanced Dementia 

Tija et al, J Am Geriatr Soc 2010 



Several factors may limit the use of 
beneficial drugs in the elderly: 
 
1. Comorbidity – Polipharmacy 
 2. Limited life expectancy 

3. Functional and cognitive limitation 



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


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

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



 The CRIME project is aimed at producing 
recommendations to guide pharmacologic prescription in 
older complex patients with a limited life expectancy, 
functional and cognitive impairment, and geriatric 
syndromes, … treatment of diabetes, hypertension, 
congestive heart failure, atrial fibrillation and coronary 
heart disease were reviewed … A total of 19 new 
recommendations were developed based on the results 
of the literature search and expert consensus. 

CRIteria to assess appropriate 
Medication use among Elderly complex 

patients (CRIME) project. 

Onder G et al. Drugs Aging. 2014 



Functional status 

Cognitive status 

Life expectancy 

Geriatric syndromes 

Disease    Drug treatment  

Prescribing 

Disease 
      + 
Patient  
       

Appropriate 
drug 
treatment 

Patient preferences 



CGA and appropriate medication use 
Author Population Intervention Results 

Owens (1990) 436 hospitalized 
older adults 

Multidisciplinary team 
approach 

Patients in the intervention group took fewer 
medications than controls (5.3 vs. 5.9) and 
fewer inappropriate medications (20% vs. 
37%). 

Schmader 
(2004) 

834 frail 
hospitalized 
patients 

CGA and management 35% reduction in the risk of a serious 
adverse drug reaction compared with usual 
care. Inpatient geriatric unit care reduced 
unnecessary and inappropriate drug use and 
underuse significantly.  

Crotty (2004) 154 nursing 
home residents 

Multidisciplinary case 
conferences 

Medication appropriateness improved in the 
intervention group  compared with the 
control group.  

Saltvedt 
(2005) 

254 hospitalized 
patients 

Geriatric evaluation and 
management 

Fewer intervention than control group 
patients had potential drug-drug interactions 

Lampela 
(2010) 

644 older adults 
living in the 
community 

Comprehensive 
geriatric assessment 
and management 

Reduction in the prescription of CNS active 
drugs and inappropriate drugs in the 
intervention group.  

Onder et al. Curr Drug Metabolism 2011 
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Onder G . J Gerontol Med Sci 2012 

Geriatric care and prescribing in NH: 
SHELTER study 

% 



Mrs Mary … Comprehensive Geriatric 
Assessment 

Onder G et al. Age Ageing 2013 



Available approaches 

 
 

Medication review 

Inappropriate meds 

Computer-based 
prescribing systems  

Comprehensive 
Geriatric Assessment  



Available approaches 

Effect on clinical 
outcomes 

Medication review ? 

Inappropriate meds +/- 

Computer-based 
prescribing systems  

? 

Comprehensive 
Geriatric Assessment  

+ (few studies) 



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 

RCT on pharmacists working in the GEMU 
Meds review + CGA 



• Several interventions have been proposed to 
reduce the risk of ADRs; 
• Interventions are poorly standardised, and 
evidence on their benefits is controversial; 
• When these approaches are combined, positive 
effects on patients’ outcomes can be shown; 
• Future research should integrate information 
obtained by existing instruments and 
methodologies in a unique approach. 

Conclusions 





… 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 


