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MEDICATION 

APPROPRIATENESS FOR THE 

AGING POPULATION



Learning objectives
• Appreciate complexities involved in making 

appropriate clinical decisions in older adults with 

regard to stopping medications. 

• Describe guiding principles for the care of older 

adults with multiple co-morbidities as relating to 

pharmacologic treatment. 

• Discuss the impact of life expectancy, functional 

status, goals of care, and time to treat on this 

decision making process.
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Chronic Conditions

 Hypertension

 Diabetes melltius

 Osteoarthritis

 Congestive heart failure 

 Diabetes mellitus

 Hyperlipidemia

 Osteoporosis

 Atrial fibrillation

 COPD



The Medication Appropriateness Index

 Is there an indication for the drug?

 Is the medication effective for the condition?

 Is the dosage correct?

 Are the directions correct?

 Are the directions practical?

 Are there clinically significant drug-drug interactions?

 Are there clinically significant drug-disease/condition 
interactions?

 Is there unnecessary duplication with other drugs?

 Is the duration of therapy acceptable?

 Is this drug the least expensive alternative compared with others 
of equal usefulness? 



Case: Mrs. B

Mrs. B is a 79-year-old woman with 5 chronic 
conditions of moderate severity: 

 COPD

 Hypertension

 Diabetes mellitus 

 Osteoporosis

 Osteoarthritis



Treatment regimen based on 

clinical practice guidelines



Potential treatment interactions 



What should be considered appropriate 

prescribing for patients late in life? 

1. Remaining life expectancy

2. Time until benefit

3. Goals of care

4. Treatment targets 



Life Expectancy



Life Expectancy



Time Until benefit

 Is the patient’s life expectancy long enough that 

they will benefit from the drug? 

 What is the amount of time until the medication will 

show a benefit? 



Goals of Care

 Collaboration between physicians, patients, and 

families about goals of care will facilitate decisions 

regarding starting, stopping, and continuing 

medications. 



Goals of Care



Treatment Targets

 Palliative model

 Life prolongation

 Prevention of morbidity and mortality

 Maintenance of current state/function and 

treatment of acute illness



Primary and Secondary Prevention

 Primary prevention aims to prevent disease or 

injury before it occurs.

 Secondary prevention aims to reduce the impact of 

a disease or injury that has already occurred.



Case 1

 A 75-year-old Caucasian female.

 Past medical history: hypertension, osteoarthritis

 Newly diagnosed type 2 diabetes mellitus 

 ADLs: 6/6 (independent)

 IADLs: 8/8 (independent )

 Labs: LDL 143, Cr 1.0, GFR >60, A1c 8.7%

 Meds: atorvastatin, calcium, lisinopril, aspirin



Case 1 – What is her life expectancy? 



Case 1

 This patient’s life expectancy is:

At least 17 years (top 25th percentile) 



Case 1

 What is the time until benefit of the following therapies?

 Diabetes: 10 years to see benefit with ACE and sulfonylurea 

 Hypertension: 2 years to see benefit with ACE 

 Vascular events: statin can reduce risk of events after 2 
years

 Cardiovascular events: statin can reduce risk of events after 
5 years

 Primary prevention: aspirin reduces risk of MI after 5 years  



Case 1

 Goals of care:

 Patient wishes to prevent progression of her disease

 She wishes to maintain her excellent functional status

 Treatment targets:

 Primary and secondary prevention strategies



Case 2

 72-year-old Caucasian male 

 Past Medical History: Systolic CHF (NYHA class IV), 
emphysema

 ADL:3/6

 IADL:3/8

 VS: 84% on room air

 ROS: +Dyspnea at rest

 Meds: Metolazone, albuterol sulfate, furosemide, 
lisinopril, isosorbide mononitrate, ipratropium bromide, 
fluticasone, theophylline



Case 2-What is his life expectancy?

 This patient’s life expectancy is:

At least 6.7 years (lower 25th percentile)  
but may be less based on organ system 
failure.



Case 2

 What is time until benefit of the following 

therapies?

 CHF: relatively speaking, medications to prevent 

heart failure mortality such as ACE inhibitors can 

have a longer time to benefit than medications to 

treat fluid overload such as loop diuretics

 Emphysema: similar to CHF, inhaled corticosteroids 

and theophylline may have a longer time until 

benefit than bronchodilators 



Case 2

 Goals of care: The patient wishes to avoid further 

testing and hospital care

 Treatment targets: Palliative

 Analgesics, anti-anxiety, bronchodilators

 Consider stopping steroids and ACE inhibitors  



Feasibility Study of a Systematic Approach for 

Discontinuation of Multiple Medications in Older Adults

 Background: Studying the feasibility of using the 

Good Palliative –Geriatric practice algorithm 

(GP-GP) for drug cessation in community-dwelling 

older patients

 Methods: GP-GP was applied to 70 community 

dwelling patients

 Results: Successful discontinuation is 81%

 Conclusions: Feasibility of using an algorithm for 

trialing discontinuation of medications



Good Palliative –Geriatric 

Practice(GP-GP) algorithm



Case 3

 86-year-old Caucasian male

 Past medical history: Hypertension, dementia, 

CKD stage 3, NYHA class III heart failure, 

hyperlipidemia

 ADL: 1/6

 IADLs: 0/8

 ROS: fatigue, generalized myalgias

 Medications: Furosemide, simvastatin 



Case 3

 The patient's life expectancy

At least 2.2 years (top 25th percentile)  
but may be less based on organ system 
failure.



Case 3

 What is the time until benefit of the following 

therapies?

 CHF: relatively speaking, medications to prevent heart 

failure mortality such as ACE inhibitors can have a 

longer time to benefit than medications to treat fluid 

overload such as loop diuretics

 Hyperlipidemia: 

 Vascular events: statin can reduce risk after 2 years

 Cardiovascular events: statin can reduce risk after 5 years



Case 3

 Goals of Care: The patient wishes to avoid any 

invasive procedure and maintain his current status

 Treatment goals: Symptom control, prevention of 

symptoms, and to treat acute exacerbations



What does the research say?



Hypertension and Diabetes

 Hypertension in the very elderly trial (HYVET) showed 21% 
reduction in overall mortality and 31% reduction in stroke after 
treatment for two years. Fewer adverse affects with active treatment 
than placebo. 

 For diabetes, there is a lack of clinical trials focused on the elderly 
but estimates from other trials show:

 Approximately 8 years are needed to prevent microvascular 
complications in new-onset diabetics

 Approximately 4-6 years are needed for patients with pre-existing 
microvascular disease

 ADVANCE trial: 20% reduction in albuminuria at 5 years

 VADT trial: improving A1c from 8.4% to 6.9% appeared to have 
minimal effects 



Intensive vs. Standard Blood Pressure Control and 

Cardiovascular Disease Outcomes in Adults Aged > 75 



 Exclusion criteria: 

 Type 2 diabetes

 CVA 

 Symptomatic heart failure within 6 months

 Reduced EF

 Dementia

 Unexpected survival of less than 3 years

 Unintentional weight loss during pass 6 months 
(>10% of body weight)

 Nursing home resident

 SBP of less than 110 mm Hg following 1 minute of standing

Intensive vs. Standard Blood Pressure Control and 

Cardiovascular Disease Outcomes in Adults Aged > 75 



In elderly subjects at high cardiovascular risk without established 

cardiovascular disease, statins significantly reduce the incident of MI and 

stroke, but do not significantly prolong survival in the short-term. 



Statins reduce all-cause mortality in elderly patients and the magnitude of 

this effect is substantially larger than had been previously estimated.



Implementing the AGS glycemic control guideline for Hemoglobin A1c (HbA1c)<8% in frail 

older patients with diabetes led to fewer hyperglycemic episodes, but more severe 

hypoglycemic episodes requiring ER visits in the Early implementation period. Future glycemic 

control guideline implementation efforts should be coupled with close monitoring for severe 

hypoglycemia in the early implementation period.



Barriers to eliminating medications

 1) Medications proven in well-designed studies

 2) Contrary to their doctor’s treatment

 3) Computerized medical information

 4) Direct-to-consumer pharmaceutical settings



PLEASED Do

 Patient or family views?

 Long-term benefits? 

 Evidence of benefit

 Adverse effects present?

 Symptom control?

 Excessive dosage?

 Discontinuation feasible?

 DOcument, plan, share, monitor 



Guide to stopping medications in the 

elderly

 Recognize the need to stop a medicine

 Reduce or stop one medicine at a time

 Taper medicines when appropriate

 Check for benefit or harm after each medicine has 

been stopped



Guide to stopping medications

 Anti-hypertensives

 Benzodiazepines

 Oral corticosteroids

 Antidepressants

 Acid suppressants

 Bisphosphonates

 Statins



Question 1

Which of the following is not a consideration with 
regard to appropriate prescribing of medications late 
in life?

 A. Remaining life expectancy

 B. Availability of generic medication 

 C. Morbidity and mortality 

 D. Patient expectations of treatment

 E. Laboratory test targets



Question 2

Mrs. C is a 73-year-old female with active medical conditions including diabetes 
mellitus, seizure disorder, CVA with late effects including left-sided hemiparesis and 
dysphagia, chronic kidney disease stage 4, compensated diastolic heart failure with an 
ejection fraction of 55%, and chronic pain due to degenerative joint disease. Her 
functional status is 2/6 for her ADLs (independent with feeding and continence though 
she does have episodes of occasional functional incontinence) and she is 0/8 for her 
IADLs. She resides in a long-term care facility. Her current medications include glipizide, 
levetiracetam, clopidogrel, aspirin, tramadol, and atorvastatin. Her last hemoglobin 
A1c was 5.3%. Which of the following medications should be stopped at this time? 

 A. glipizide

 B. levetiracetam

 C. clopidogrel

 D. aspirin

 E. atorvastatin 



Question 3

Mrs. C is a 73-year-old female with active medical conditions including 
diabetes mellitus, seizure disorder, CVA with late effects including left-
sided hemiparesis and dysphagia, chronic kidney disease stage 4, 
compensated diastolic heart failure with an ejection fraction of 55%, 
and chronic pain due to degenerative joint disease. Her functional 
status is 2/6 for her ADLs (independent with feeding and continence 
though she does have episodes of occasional functional incontinence) 
and she is 0/8 for her IADLs. She resides in a long-term care facility. 
Her current medications include glipizide, levetiracetam, clopidogrel, 
aspirin, tramadol, and atorvastatin. Her last hemoglobin A1c was 
5.3%. What is her estimated life expectancy? 

 A. 21.3 years 

 B. 15.7 years

 C. 9.5 years
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