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“As older patients move through time, often from physician 

to physician, they are at increasing risk of accumulating 

layer upon layer of drug therapy, as a reef accumulates 

layer upon layer of coral.” 

    Jerry Avorn, MD 

 

    From Gurwitz J. Arch Intern Med Oct 11, 2004 



Definition  

• Strictly defined as the use of multiple medications 

– Threshold for the total number qualifying varies in 

the literature (2-10) 

 



Definition  

• ≥ 5 daily medications = ‘Polypharmacy’ 

• ≥ 10 daily medications = ‘Major Polypharmacy’ 



The percentage of population with prescriptions, and the 
number of medications per individual, increase with age. 



Definition  

• Comprehensively defined as the use of medications with 

duplicative indications, drug-drug interactions, disease-

drug interactions, in adequate attention to 

pharmacokinetic/ pharmacodynamic principles, and/or 

no indication 

 

Lee RD. J Am Board Fam Pract. 1998;11(2):140-144. 

Monane M, et al. West J Med. 1997;167:233-237.   



Types of Polypharmacy 

1. Same-Class Poly-pharmacy- Use of more than one 

     medication from the same class ( 2 SSRI’s). 

2. Multi-Class Poly-pharmacy - Use of more than one 

    medication from different classes for the same 

     symptom cluster (ACEI + CCBs). 

3. Adjunctive Poly-pharmacy- Use of one medication 

    to treat the side effects of another medication from a 

    different class (Antibiotics+ Probiotics+Multivitamins). 

4. Augmentation Poly-pharmacy- Use of one medication 

at a lower dose along with another medication from a 

different class in full therapeutic dose for the same 

symptom cluster. 



Factors Contributing to Polypharmacy 

• Increasing age 

• Multiple symptoms 

• Multiple medical problems 

• Copious prescribing 

• Multiple providers 



Factors Contributing to Polypharmacy  

• Lack of primary care provider to coordinate 

• Use of multiple pharmacies  

• Drug regimen changes 

• Hoarding of medications 

• Self-treatment 



 



Indicators of Polypharmacy 

• Prescribing medications with no apparent indication 

• Use of medications in same drug category 

• Concurrent use of interacting medications 

• Prescribing drugs contraindicated in the elderly 

• Ordering inappropriate dosages 

• Using a drug to treat an ADR 

• Clinical improvement following discontinuation of 
medications 



 



Consequences of Polypharmacy 

• Increased healthcare costs 

• Adverse drug events 

• Drug interactions 

• Medication Non-adherence 

• Decreased functional status 

• Geriatric Syndromes:  Delirium, Falls, Urinary Incontinence 

 

 

Maher RL, et al.  Expert Opin Drug Saf.  January 2014.  



Age-Related Changes in the Elderly 

Changes in physiology with aging:  

↑body fat,  ↓ body water , ↓ albumin, ↓ liver metabolism, ↓ renal func’n 

∆ Pharmacokinetics ∆ Pharmacodynamics 

• Absorption   

• Distribution  

• Metabolism (liver) 

• Excretion (kidney) 

∆  in receptor binding  

↓ # of receptors & activity  

→ Δ Drug efficacy  

→ Δ Toxicity / ADRs  

Changes how the body 

 acts on the drug 

Changes how the drug  

acts on the body 

altered physiology 

unaltered by age alone 

CYP450 

CrCl 



 



ADE PRESCRIBING CASCADE 

Drug 1 

Drug 2 

Adverse drug effect—  

misinterpreted as a new medical condition 
- 

Adverse drug effect— 

misinterpreted as a new medical condition 



The Prescribing Cascade 

ARTHRITIS 

DEPRESSION 

AGITATION 

NSAID 

Tricyclic 
Antidepressant 

ANTIPSYCHOTIC 

 Blood 
Pressure 

CONSTIPATION 

Extra-
Pyramidal 

Syndromes 

BP Med 

LAXITIVE USE 

PARKINSONS 

MED 

Gurwitz JH. P&T. 1997 

INITIAL CONDITION                     THERAPY                 NEW SYMPTOM             SUBSEQUENT RX 
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Identifying Polypharmacy  
 

 

Tools  

•Comprehensive Geriatric Assessment(CGA)  

•Medication Appropriateness Index (MAI)  

•Assessing Care of Vulnerable Elders (ACOVE)  

 



CGA  
 

 
•Holistic Approach  
•Uses mutliple disciplines to evaluate:  
•Clinical  
•Functional  
•Cognitive  
•Nutritional  
•Social Parameters  
•Nurses, OT, PT, social workers, general 

practictioners, geriatricians and pharmacists  
 



MAI  

 

 
• 10 component assessment tool  

• Evaluates the appropriateness of medications in 

elderly patients  

• Efficacy  

• Drug dosage  

• Interactions  

• Cost  

• Duplications  

 



Medication Appropriateness Index 

 Each question is answered using a three-point Likert scale. The first two questions receive a 
weighting of (3), the next four a weighting of (2), and the last four a weighting of (1).  

 

1. Is there an indication for the drug? 

2. Is the medication effective for the condition? 

3. Is the dosage correct? 

4. Are the directions correct? 

5. Aare the directions practical? 

6. Are there clinically significant drug–drug inter-actions? 

7. Are there clinically significant drug–disease/condition interactions? 

8. Is there unnecessary duplication with other drugs? 

9. Is the duration of therapy acceptable? 

10. Is the drug the least expensive alternative compared to others of equal 

utility? 

Fitzgerald LS, et al. Ann Pharmacother. 1997;31:543-8. 



ACOVE  
 

 
• Vulnerable elderly  

• Most likely to die or become severely disabled in the 
next two years  

• Comprehensively evaluate the medical care given to 
elderly patients  

• Increased risk of decline  

• Covers all four domains of care:  

• Screening and prevention  

• Diagnosis  

• Treatment  

• Follow-up continuity  

 



Guidelines for Medication Use in Older 
Adults  

  
Three tools provide limited guidance in prescribing in the 

elderly  

• Beers Criteria (American Geriatrics Society  Update 

Expert Panel, 2019)  

• Screening Tool of Older Persons’ potentially 

inappropriate Prescriptions (STOPP)  

• Screening Tool to Alert doctors to the Right Treatment 

(START)  

 



BEERS CRITERIA 

Mark H. Beers, MD 

 19542009 
Data from "Updating the Beers Criteria for Potentially Inappropriate Medication Use in 
Older Adults: Results of a US Consensus Panel of Experts."  Donna M. Fick, PhD, RN, et al. 
Arch Intern Med. 2003;163(22):2716-2724. 

 



BEERS CRITERIA 

• Originally developed in 2003 and updated in 

2012,2015,2019  by the American Geriatrics Society 

• Intend to improve drug selection and reduce exposure to 

potentially inappropriate medications in older adults 

• Recommendations are evidence-based and in 3 

categories: 
 Drugs to avoid 

 Drugs to avoid in patients with specific diseases or syndromes  

 Drugs to use with caution 

• Available at AGS web site:  www.americangeriatrics.org 

 





Beers Criteria example 
Drug class or 

disease 

Rationale Recommendation Quality of 

Evidence 

Strength of 

recommendation 

PIMs 

Antispasmodics Highly anticholinergic, 

uncertain 

effectiveness 

Avoid Moderate Strong 

PIMs due to concomitant diseases/conditions 

Syncope & 

alpha blockers 

Increases risk of 

orthostatic 

hypotension or 

bradycardia 

Avoid High Weak 

PIMs to be used with caution 

Aspirin for 

primary 

prevention of 

CVD 

Lack of evidence of 

benefit vs. risk in ≥ 

80yrs 

Use with caution in 

adults aged ≥ 80 yrs 

Low Weak 



Avoid in most 

• 1st generation antihistamines 

• Antispasmodics 

• Peripheral alpha-1 blockers (prazosin) 

• Digoxin 

• TCAs (amitriptyline) 

• Antipsychotics for BPSD 

• Benzodiazepines 

• PPI long term 

• NSAIDs in CHF, renal failure 

Avoid in those with renal failure 

• Spironolactone 

• Gabapentin 

• Ranitidine Important Drug-Drug interactions to avoid 

• Warfarin –amiodarone 

• Opioids- other CNS acting drugs 

• Steroids- NSAIDs 

• Benzodiazepines- other CNS acting drugs Avoid drugs with strong anticholinergic effects 

• Dimenhydrinate 

• Diphenyhdramine 

• Amitriptyline 

• Oxybutynin 



Screening Tool of Older Persons’ 

potentially inappropriate Prescriptions 

(STOPP)  



 



 



 



 

Screening Tool to Alert doctors to the 

Right Treatment (START)  



 



Medications Accounting for Most ADEs in 
Older Adults 

• Cardiovascular medications 

• Psychotropic medications 

• Anticoagulants 

• Antibiotics 

• NSAIDS 

• Anti-seizure medications 

(JAGS 2004;52:1349-1354 and NEJM 2003;348:1556-64) 



COMMONLY OVERPRESCRIBED AND 

INAPPROPRIATELY USED DRUGS 

• Anti-infective agents 

• Anticholinergic agents 

• Urinary & GI 

antispasmodics 

• Antipsychotics 

• Benzodiazepines 

• Digoxin for diastolic 

dysfunction 

• Dipyridamole 

 

• H2 receptor antagonists 

• Laxatives & fecal softeners 

• NSAIDs 

• Proton-pump inhibitors 

• Sedating antihistamines 

• Tricyclic antidepressants 

• Vitamins and minerals 



COMMONLY 

UNDERPRESCRIBED DRUGS 

• ACE inhibitors for patients with diabetes and proteinuria 

• Angiotensin-receptor blockers 

• Anticoagulants 

• Antihypertensives and diuretics for uncontrolled hypertension 

• β-blockers for patients after MI or with heart failure 

• Bronchodilators 

• Proton-pump inhibitors or misoprostol for GI protection from NSAIDs 

• Statins 

• Vitamin D and calcium for patients with or at risk of osteoporosis 



 

Optimize Drug 
Therapy  

Overprescribing 

Underprescribing 



Steps to Reducing Poly-pharmacy  

• “Brown Bag” all medications at each office visit. Keep 
accurate records 

• Identify all medications by brand/generic name and drug 
class 

• All drugs prescribed should have a clinical indication 

• Stop any drug without known benefit 

• Consider what effect drug therapy has on quality of life 

 



 Steps to Reducing Poly-pharmacy 

• Know the side effects of the drugs prescribed and what to 
expect from them 

• Understand the PK and pharmacodynamics of drugs 
prescribed 

• Substituting drugs within classes can eliminate DI’s and ADR’s 

• Be aware for the prescribing cascade 

• “ONE DISEASE, ONE DRUG, ONCE DAILY” 

• “START LOW, GO SLOW, BUT GO” 



Principles of Drug Prescribing  

 

 
• Make diagnosis before drug therapy is initiated  

• Non-pharmacologic therapy is always initiated first 

whenever appropriated  

• Carefully weigh the risks versus benefits  

• Inquire about the use of over-the-counter and alternative 

medications  

 



 



 
• Discontinuing unnecessary medications is one of the 

most important aspects of decreasing polypharmacy  

• Drugs without indications should be stopped  

• Avoid treating adverse reactions/side effects of 
drugs with more drugs  

 Example -  Dizziness from anti-hypertensive treated 
with meclizine  

                      - Edema from a calcium-channel blocker 
treated with furosemide  

 





• Clinicians identify medicines for review  

• supported by evidence based tools 

 

 

• Patient identifies what they want  

• from their medicines for their 

• health and well being. 

 

• Working together is the route to medicines optimisation 
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Key messages 
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• Aim to understand the patient’s experience 

 

• Evidence based choice of medicines 

 

• Ensure medicines use is as safe as possible 

 

• Make medicines optimisation part of routine practice  

 

 

 



“One of the first duties of 
the physician is to educate  
the masses not to take 
medicine.” 



Thank You 

“To care for those who 

once cared for us is 

one of the highest 

honours.” 


