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Objectives
• Understand key medication considerations for the older adult
• Define the role of deprescribing in reducing the medication burden
• Learn the general approach to evaluating and deprescribing
medications
• Understand and apply core concepts in patient-specific medication
evaluation

An Introduction to Polypharmacy in the Elderly
Poly: many: several: much
Pharmacy: drug(s)

“Lots of Drugs”

Polypharmacy
Sometimes arbitrarily defined as the use of 5 or more medications – there is no agreed upon
cutoff in the literature
Prescribers acting in accordance to current guidelines will generally exceed 5 medications if
there are two or more chronic disease states
All medications do not contribute equally to medication burden (more on this later)
Incidence
-Ambulatory older adults with cancer: 84% had ≥5 meds, 43% had ≥10
-37% of all men and women aged 75-85 took at least 5 medications
Improved (but more vague) Definition: The use of more medications than medically necessary
Nightingale G, Hajjar E, Swartz K, Andrel-Sendecki J, Chapman A Evaluation of a pharmacist-led medication assessment used to identify prevalence of and associations
with polypharmacy and potentially inappropriate medication use among ambulatory senior adults with cancer. J Clin Oncol. 2015 May;33(13):1453-9. Epub 2015 Mar 23.
Maher RL, Hanlon JT, Hajjar ER. Clinical Consequences of Polypharmacy in the Elderly. Expert Opin Drug Saf 2014;13:doi10.1517/14740338.2013.827660.

Aging and Related Physiologic Changes
In general, aging is the end result of the accumulation of random
changes over time
Molecular --> cellular --> tissue changes, most typically the consistent
loss of functional “units” + the disruption of regulatory and
homeostasis maintaining processes: e.g. decreased functional
integration between cells and organs
Less functional reserve when any system comes under stress –
decreased threshold for decompensation
Mangoni AA, Jackson SHD. Age-related changes in pharmacokinetics and pharmacodynamics: basic principals and practical applications. Br J Clin Pharmacol
2003;57:6-14.

Summary of Physiologic Changes in the Elderly
Body Composition
↓ total body water
↓ lean body mass
↓ serum albumin

Pulmonary
↓ chest wall compliance
↓ total aveolar surface
↓ vital capacity

Cardiovascular
↓ cardiac output and heart rate
↓ sensitivity to adrenergic stimulation (reflex tachy)
↓ baroreceptor activity
↓ arterial elasticity (↑ MAP)

Renal
↓ renal mass and glomerular filtration rate (~ SCr)
↓ renal blood flow
↓ tubular secretion

CNS
Alterations in various aspects of cognition
GI
↑ gastric pH
Delayed gastric emptying

Hepatic
↓ liver volume and blood flow

Endocrine
↑ incidence of diabetes and thyroid abnormalities

Mayo Clin Proc. 2004;79:122-139.

Geriatrics and Pharmacy
• Changes in physiology have significant effects on drug
pharmacokinetics (PK) and pharmacodynamics (PD)
Absorption
Distribution
Metabolism
Excretion

Drug effects at any site of action
(as a function of drug concentration)

Pharmacokinetic Alterations
Absorption

 Little or no effect due to aging for most medications in the absence of GI co-morbidities
 Some medications may be affected by changes in gastric pH

Distribution

 Increased volume of distribution for fat soluble medications
 Decreased volume of distribution for water soluble medications

Metabolism

 Reduction in first pass metabolism secondary to decreased blood flow, resulting in increased
drug levels for hepatically metabolized medications
 Conflicting data on enzymatic activity (decrease in phase I oxidative metabolism?)

Elimination

 Increased half-life of renally cleared medications and active metabolites

Mayo Clin Proc. 2004;79:122-139.

Pharmacodynamic Effects
Various mechanisms cited as potential cause
of elderly patients’ increased or decreased
sensitivity to certain medications:
 Increase or decrease in number of
receptors
 Changes in receptor binding affinity
 Increased or decreased activity of signaling
pathways following receptor activation
 Age related organ impairment

Mayo Clin Proc. 2004;79:122-139.

Mayo C Proc. 2004;79:122-139.

Trends exist, but can be difficult to
predict due to patient variability
 Increased analgesic responsiveness
 Increased sensitivity to CNS medication
effects
 Increased sensitivity to anticoagulants
 Decreased reflex tachycardia associated
with vasodilators

Clinical Effects of Polypharmacy on the Elderly
1.

Adverse Drug Events
10% of all ED visits? ~17 of all hospital admissions?

2.

Drug Interactions
5-9 medications = 50% risk

3.

Non-compliance
43-100% incidence reported

4.

Functional Status
>5 medications associated with reduced ability to perform daily living activities

5.

Cognitive Impairment
Polypharmacy independent risk factor for delirium
Risk of impaired cognition by # of meds: 5 or less = 22%, 6-9 = 33%, ≥10 = 54%

6.

Falls
In one study of a high risk population, fall risk increases by ~7% for each additional med

7.

Urinary incontinence
Likely related to anticholinergic drug use

8.

Nutrition
≥10 medications correlated to a 50% risk of malnutrition in one study

9.

Increased healthcare costs
30% increase in overall costs in a retrospective cohort

Maher RL, Hanlon JT, Hajjar ER. Clinical Consequences of Polypharmacy in the Elderly. Expert Opin Drug Saf 2014;13:doi10.1517/14740338.2013.827660.

Deprescribing

What Deprescribing Is:
“The systemic process of identifying and discontinuing drugs in
instances in which existing or potential harms outweigh existing or
potential benefits within the context of an individual patient’s care
goals, current level of functioning, life expectancy, values and
preferences” - JAMA

What Deprescribing is Not…
Denying or removing medications for any patient on the basis of age
or functional status alone

Deprescribing vs. Clinical Practice Guidelines
1.

Guidelines tend to focus on one disease at a time

2.

Data from RCTs is often from younger patients with minimal co-morbidity
compared to practice

3.

In actuality, most patients with chronic illness have multiple conditions –
and therefore multiple risks and benefits to consider, in addition to
overall treatment burden

4.

Given what we know about the harms of polypharmacy and the
susceptibility of the elderly to medication adverse effects, the risk/benefit
assessment becomes more complicated in the setting of the elderly
patient with multiple diagnoses and medications

General Overview of the Deprescribing Process
1. Review all current medications and the indications for each

2. Evaluate patient’s overall risk of drug-induced harm
3. Assess each drug for deprescribing opportunity
4.

Prioritize drugs for discontinuation

5.

Educate patient and start tapering if needed

1. Review All Current Medications and Indications
• A gold-standard medication reconciliation is the critical first step of the deprescribing process
• Goal is to get an accurate assessment of what the patient is actually taking, how, and why – including
OTCs/CAM/herbal

• Cross-reference with medical history and relevant subjective and objective information
Other important questions to consider:
When was each medication started, and what has changed in the patient’s health status since then?

Was the drug effective? Is it still effective?
If a patient is not taking a drug, why did they stop? (non-compliance is often the only indicator of drug toxicity in
the elderly)
Having patients “show and tell” everything they take is the most efficient way to complete this step

2. Evaluate the Overall Risk of Drug-Induced Harm
Drug Factors

Patient Factors

• Number of medications*

• Age

• High risk medications
(BEERS/STOPP)

• Comorbidity

• Past or current toxicity

• Cognitive impairment
• Substance abuse
• Multiple prescribers

• Non-adherence
The overall risk of harm will dictate the intensity and urgency of the deprescribing
intervention

Interlude: BEERS Criteria
•

The American Geriatrics Society
publishes a list of potentially
inappropriate medications for
use in elderly (>65)

•

Medications on the list are
associated with poor outcomes
including falls, adverse effects,
hospitalizations, and mortality –
should automatically trigger an
assessment

•

Multiple categories of
medications: general, diseasespecific, renal impairment, and
drug-drug interactions

Using the BEERS Criteria in Clinical Practice
• Does not replace clinical judgement
• Role is to educate clinicians and patients of “potentially” inappropriate medications
• Recommendations are not all equal – consider severity and quality of evidence
• BEERS list drugs are not automatically contraindicated, rather any identified drug
should prompt a risk-benefit assessment – next deprescribing step
• Recommendations for alternative, likely safer medications are available:
J Am Geriatr Soc 2015;63:e8-e18.
Steinman MA, Beizer JL, DuBeau, Laird RD, Ludenbjerg NE, Mulhausen P. How to Use the AGS 2015 Beers Criteria – A Guide for Patients, Clinicians, Heath Systems,
and Payors. J Am Geriatr Soc 2015;63:e1-e7.

1.

Review all current medications and the indications for
each

2.

Evaluate patient’s overall risk of drug-induced harm

3.

Assess each drug for deprescribing opportunity

4.

Prioritize drugs for discontinuation

5.

Educate patient and start tapering if needed

No indication
-is there an appropriate
evidence-based indication for
each drug?
Prescribing cascade – drug is
prescribed to treat side effects
of another drug
-ex: loop diuretics for lower
extremity edema caused by
calcium channel blockers
Harm > actual or potential
benefit
-???

Harm > Actual or Potential Benefit
1. Symptom control med is
ineffective, or symptoms have
resolved – most straightforward
2. Unacceptable treatment burden
(toxicity, monitoring, cost, pill
burden)

3. Preventative drug is unlikely to provide benefit
• Clinicians should be aware of quantitative benefits of
each medication on specific outcomes (not
surrogates!), pertinent dose/response relationships,
and time on therapy needed to achieve
• This information must then be communicated the
patient, reconciled with their values and preference,
and weighed against any existing adverse effects, cost,
functional/cognitive status, drug-drug or drug-disease
interactions, and any other potential harms

Time to Benefit
• Traditional medication communication focuses on “will the drug
help”, or “how much will the drug help”
• For prevention of future disease, “when will it help” is often of equal
importance -> particularly in those with limited life expectancy, or
with treatments that have small absolute benefits

Estimating Time to Benefit
Not often reported quantitatively in
clinical trials, but can be estimated
using Kaplan-Meier curves from the
original clinical trial data at the time of
last curve separation
Caveat –> visual separation of curve at any
point does not necessarily mean statistically a
significant difference, and the estimated time
to benefit is the average* for the studied
population
*True time to benefit for a single patient is generally considered impossible to predict with
certainty

Intensive Blood Pressure
Control in the Elderly
•

•

SPRINT trial showed ARR
~0.5%/year of a composite CV
endpoint, with goal SBP 120 vs
130 mm/Hg.
Mean SBP 121 mm Hg in
treatment group vs 136 mm Hg
in the control group

Before Rx consider: life expectancy,
CV risk, patient preference
(benefits and risks), co-morbid
conditions, current overall
treatment burden, compliance,
and cost

Wright JT Jr, Williamson JD, Whelton PK, et al. A Randomized Trial of Intensive versus Standard Blood-Pressure Control. N Engl J Med 2015;26:2103-16.

Determining Life Expectancy
• Screening recommendations are often based on average lifeexpectancy for a given age
• The accurate assessment of life expectancy must go beyond
numerical age alone – must take into account comorbid conditions
and functional status
• Several mortality indices are available - eprognosis.ucsf.edu
• Can use mortality risk to approximate patient-specific life expectancy

Lee SJ, Leipzig RM, Walter LC. “When will it help?” Incorporating Lagtime to Benefit into Prevention Decisions for Older Adults. JAMA 2013;310:2609-2610.
Yourman LC, Lee SJ, Schonberg MA, Widera EW, Smith AK. Prognostic indices for older adults: a systematic review. JAMA 2012;307:182-92.

Number
Needed to
Treat (1/ARR)

Time to Benefit

Life Expectancy

25

3 years

~5 years

800

1 year

~5 years

200

5 years

~5 years

10

15 years

~5 years

Assessment??

Applying Time to Benefit
Patients generally find concepts
like NNT/NNH difficult to
understand and apply to
themselves
Key Point: individual values and
preference around disease
avoidance and adverse effects
vary widely among patients – this
should be the primary variable in
prescribing medications with a
long time to benefit or very large
NNT

“You did a good job taking this medication
every day for so many years, and the
benefits from that good compliance will
not be erased even if you stop this
medication now”
“If you take this medication every day for
5 years, your risk of dying from a heart
attack during that time will decrease by
~1%”
“It takes 10 years of well-controlled blood
sugars to see the major benefits of
metformin”

 Review all current medications and the
indications for each
Evaluate patient’s overall risk of druginduced harm
Assess each drug for deprescribing
opportunity
4.

Prioritize drugs for discontinuation

Function of three criteria
1. Harm/benefit ratio
2. Easiest to stop (i.e. no
withdrawal symptoms)
3. Patient is most willing to stop –
foot in the door for additional
deprescribing
Useful Tool:
http://medstopper.com

 Review all current medications and
the indications for each
Evaluate patient’s overall risk of druginduced harm
Assess each drug for deprescribing
opportunity
Prioritize drugs for discontinuation

Ideally stop one medication at a time

5. Educate patient and start tapering if
needed

Communicate plan to patient, family,
and other healthcare providers

Common Candidates for Deprescribing
• Statins and aspirin for primary prevention of CV disease
• Intensive blood pressure and glucose control
• Acetylcholinesterase inhibitors in end-stage dementia
• Bisphosphonates for osteoporosis
• Long-acting nitrates for previous episode of chest pain that has resolved
NOTE – the systematic assessment of risk and benefit is critical – clinicians
should never assume any med should be deprescribed

Barriers to Deprescribing

Reeve E, To J, Hendrix I, Shakib S, Roberts MS, Wiese MD. Patient barriers to and enablers of deprescribing: a systematic review. Drugs Aging 2013;30:793-807.

Patient Factors

Clinician Factors

Belief that medication is currently necessary
• Hope for future benefit
• Noticed improvement
• Peace of mind
• Feeling of “doing something”

Lack of time

Influences
• Pressure to take the med initially
• Appease family
Fear
• Prior bad experiences
• Withdrawal symptoms/worsening of
disease
• Discontinuation process

Multiple prescribers acting within own
scope
Difficulty
Depth of drug therapy knowledge

Reeve E, To J, Hendrix I, Shakib S, Roberts MS, Wiese MD. Patient barriers to and enablers of deprescribing: a systematic review. Drugs Aging 2013;30:793-807.

Overcoming Barriers
*Utilize a patient-centered prescribing process*
Lehman R, Tejani AM, McCormack, Perry T, Yukdin JS. Ten Commandments for patient-centered
treatment. Br J Gen Pract 2015;65:532-533.

Utilize a patient-centered deprescribing process
• Evaluate patient’s own understanding of the benefits and risks of their medications
• Evaluate the patient’s goals related to their medications (i.e. level of functioning, symptom relief,
value of disease avoidance, etc.)
• Use effective communication techniques (FRAME) to educate the patient on why a medication
may be inappropriate for them
• Provide adequate support and follow up for deprescribing interventions

Reeve E, To J, Hendrix I, Shakib S, Roberts MS, Wiese MD. Patient barriers to and enablers of deprescribing: a systematic review. Drugs Aging 2013;30:793-807.

FRAME acronym - Palliative Care Fast Fact #369

F

Fortify Trust
• Establish trusting relationship based upon agreed upon goals of care before attempting deprescribing

R

Recognize patient barriers to deprescribing

A

Align deprescribing recommendations to goals of care

M

Manage cognitive dissonance

E

• Incorporate open-ended questions: “Do you feel like you are taking too many medications?”

• Incorporate patient values and preference!

• Patients often have strong beliefs that medications will help, not harm them
• “I know you are taking a lot of medications, but I don’t think it’s good for you to be on this many – I want
to reduce this to a more manageable amount for you”
• “I am worried about your falls. Some of your medications might be hurting you by clouding your mind
and affecting your balance.”

Empower patients and caregivers
• Set up future conversations – don’t have to accomplish everything at one point of care
Palliative Care Network of Wisconsin Fast Facts

If a medication cannot be discontinued…
• Dose reduction can be just as impactful as deprescribing!
Most adverse drug effects are dose-dependent
• For certain medications starting at the lowest possible dose and titrating to the
desired effect can be effective at minimizing treatment burden
• Medication benefits are sometimes tied to dose intensity, and it is useful to
know the doses most likely to be associated with the desired benefit (not just on
the surrogate that we can monitor)

Resources for Healthcare Professionals
• Published deprescribing guidelines (PPIs, benzodiazepines)
• deprescribing.org
• BEERS/STOPP criteria
• Medstopper
• Pharmacist 

• Common sense!

1.

As we age, we tend to acquire chronic medical conditions and guideline
recommended medications + PK/PD changes that increase risk of medication
adverse effects + less remaining life expectancy to realize the actual benefits of
these medications

2.

Deprescribing can be considered simply as the reassessment of patient specific
risk vs. benefit for all medications – usually results in the decrease of medications
if done correctly due to #1

3.

A systematic approach and effective communication and education are the keys to
successful deprescribing (identifying potential inappropriate meds is only the
beginning) – despite the barriers most patients and providers have positive
attitudes toward deprescribing if done the right way

