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Objectives

1. Analyze pharmacokinetic and pharmacodynamic changes associated 
with aging

2. Identify opportunities for deprescribing and medication management

3. Use evidence-based tools and strategies to optimize medication 
regimens, applying deprescribing frameworks and decision aids in 
real-world geriatric care

What is advancing age? 
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Changes with Aging

• Decreased vision

• Decreased hearing 

• Decreased dexterity

• Fall risk

• Comorbidities

• Pharmacokinetics (PK) & Pharmacodynamics (PD)
5

Common Medication 
Dilemmas in 
Older Adults

Age-related PK and PD Changes

High Risk Medications

Polypharmacy

Medication Adherence

Prescribing Cascade
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Common Medication 
Dilemmas in 
Older Adults

Age-related PK and PD Changes

High Risk Medications

Polypharmacy

Medication Adherence

Prescribing Cascade

Pharmacodynamics

Pharmacokinetics

Pharmacodynamics 
vs.

Pharmacokinetics What drug does 
to the body

What body does 
to the drug

ADME

Absorption

Distribution

Metabolism

Excretion 8
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Physiologic Changes with Age that May Change Drug PK: 
Absorption 

Effect on PKPhysiologic Change

GI
↓ AbsorpƟon of drugs requiring acidic

environment (Iron, calcium, Vitamin B12)

Prolonged absorption
(NSAIDs, aspirin, potassium chloride tablets)

Skin
↓ or no change to drug reservoir formaƟon  

with transdermal formulation 

GI
↑ or no change stomach pH
↓ GI blood flow
Slowed gastric emptying & 
transit

Skin
Thinning of dermis
Loss of subcutaneous fat
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Physiologic Changes with Age that May Change Drug PK: 
Distribution  

Effect on PKPhysiologic Change

↓ Vd for hydrophilic drugs
(lithium)

↑ Vd for lipophilic drugs
(diazepam, amiodarone)

↑ Free fracƟon of highly protein-bound drugs 
(phenytoin, warfarin, valproic acid)

↓ Total body water

↑ Total body fat

↓ or unchanged albumin
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Physiologic Changes with Age that May Change Drug PK: 
Metabolism (Liver)

Effect on PKPhysiologic Change
↓ First-pass extraction and metabolism

↑ Half-life and ↓ clearance of drugs with high 
first-pass extraction

↓ in Phase I (CYP450) metabolism

No change in Phase II drug metabolism 
(lorazepam, oxazepam, temazepam)

↓ Liver mass

↓ Blood flow to liver

↓ in CYP enzymes

Proportion of Drugs Metabolized by Major P450 Enzymes
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Physiologic Changes with Age that May 
Change Drug PK: Excretion (Renal) 

Effect on PKPhysiologic Change

↓ Renal eliminaƟon

↑ Half-life of renally eliminated drugs 
and metabolites 

↓ Glomerular filtraƟon rate by 50%

↓ Renal blood flow by 50-60%

↓ Tubular secreƟon

↓ Renal mass by 10-20%
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Renal Decline by Gender and Age

13

Renal Function Estimation

Cockcroft-Gault equation 

14

CrCl for Males =     (140 - Age) (Weight)
(mL/min) ( 72 ) ( SCrss)

CrCl for Females =     (140 - Age) (Weight)
(mL/min) ( 72 ) ( SCrss)

X 0.85
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Effect of Aging on Elimination 
Decreased Renal EliminationClass

MorphineAnalgesics

Aminoglycosides
Ciprofloxacin, levofloxacin
Nitrofurantoin 

Antibiotics

Dabigatran, rivaroxaban, apixaban
Enoxaparin, heparin 
Lisinopril 

Cardiovascular drugs

Amiloride, triamterene
Furosemide, HCTZ

Diuretics

Risperidone Psychoactive drugs

Gabapentin
Lithium
Glyburide
Ranitidine 

Others

15

Pharmacodynamics

Pharmacokinetics

Pharmacodynamics 
vs.

Pharmacokinetics What drug does 
to the body

What body does 
to the drug

ADME

Absorption

Distribution

Metabolism

Excretion 16
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Pharmacodynamics 

• Increased sensitivity  toxicity
• Benzodiazepines, opioids, antipsychotics, anticholinergics

• ↑ SensiƟvity to CNS effects 

• Decreased sensitivity ↓ response
• β agonists

• ↓ Baroreceptor response & impaired homeostasis 
orthostatic hypotension

• Diuretics, ACEI

17

Active Learning Question #1

The absorption of drugs requiring acidic environment (iron, calcium, 
Vitamin B12) generally _______ with aging. 

a. Increase
b. Decrease
c. Stay the same
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Active Learning Question #2 

There is generally ________ sensitivity and ________ response to 
beta agonists with aging. 

a. Decreased,  decreased
b. Increased,  increased 
c. Decreased,  increased 
d. Increased,  decreased 

Common Medication 
Dilemmas in 
Older Adults

Age-related PK and PD Changes

High Risk Medications

Polypharmacy

Medication Adherence

Prescribing Cascade
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American Geriatrics Society (AGS)
Beers Criteria

• Last updated 2023
• List of potentially inappropriate medications that are typically best 

avoided by older adults in most circumstances 
• www.americangeriatrics.org

Avoid any combination of 
≥ 3 of these CNS-active drugs:

• Antiepileptics
• Antipsychotics
• Antidepressants (TCA, SSRI, SNRI)
• Opioids
• Benzodiazepines
• “Z drugs” hypnotics (eszopiclone, zolpidem, zaleplon)
• Skeletal muscle relaxants (cyclobenzaprine, tizanidine, etc)
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Avoid in Delerium 
and Dementia

• Anticholinergics (Benadryl)
• Benzodiazepines (alprazolam)
• Z-drugs (Lunesta, Ambien, Sonata)
• Antipsychotics (increases risk of stroke 

and mortality in dementia)

Common Medication 
Dilemmas in 
Older Adults

Age-related PK and PD Changes

High Risk Medications

Polypharmacy

Medication Adherence

Prescribing Cascade
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Medications in pillbox which 
patient is taking

• Alfuzosin 10 mg HS
• Aspirin 81 mg daily
• Isosorbide mononitrate 60 mg 

daily
• Klor-Con 20 mg BID
• Lisinopril 2.5 or 5 mg daily
• Metoprolol succinate 100 mg daily
• Prednisone 1 or 2.5 mg daily 
• Vesicare 10 mg daily

Medications outside of pillbox 
which patient is taking

• Insulin regular U-500 40 units TID
• Proair HFA inhaler 2 puffs PRN

• Advil 200mg (exp: 6/2016)
• Aspirin 81mg (exp: 8/2011) – Walgreens brand
• Aspirin 81mg (exp: 4/2012) – CVS  brand
• Debrox ear wax removal (exp: 12/2015)
• ERO ear wax removal (exp: 09/2010)
• Ibuprofen 200 mg
• Mucinex (guaifenesin) 
• Mucinex extra strength 
• Mucinex D (guaifenesin + pseudoephedrine)
• Cortisporin otic suspension (exp: 2/2016)
• Pantoprazole 20mg tab
• Zolpidem tartrate 10 mg 

Medications found outside of pillbox 
which patient believes he is taking
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Medications found that patient states he is NOT taking: 

• Allopurinol 100 mg (exp: 9/2016)
• Aspirin 325mg enteric coated
• Acetaminophen ER 650 mg (exp: 7/2016)
• Centrum multi-vitamin 
• Capzasin (capsaicin) no-mess applicator (exp: 10/2015)
• Diphenhydramine 25 mg (exp: 1/2015)
• Furosemide 40 mg
• Glucosamine + chondroitin + MSM
• Kim Tien Thao (desmodium styracifolium) 120mg – “for kidney 

stones and gallstones”
• Lisinopril 5 mg
• Metolazone 2.5 mg (not-labeled)
• Tussin DM (dextromethorphan 20 mg + guaifenesin 200 mg)

High Modifiable 
Medication Risk Patient

High Modifiable 
Medication Risk Patient

Incorrect 
dose

Incorrect 
dose

Duplicative or 
expired meds 
Duplicative or 
expired meds 

No 
Indication

No 
Indication

Drug-Drug 
Interaction
Drug-Drug 
Interaction

Non-
adherence

Non-
adherence

High Risk of 
ER 

Admission 
Rates

High Risk of 
ER 

Admission 
Rates

Drug-
Disease 

Interaction

Drug-
Disease 

Interaction

Consensus 
List

Beers/STOPP

Consensus 
List

Beers/STOPP

Complexity/ 
Feasibility

Complexity/ 
Feasibility

Lack of med 
understanding

Lack of med 
understanding

Courtesy of Sean M. Jeffery
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What is CancelRx?
National Council for Prescription Drug Programs (NCPDP) SCRIPT Standard transaction

Electronic message sent via EHR from Clinician to Pharmacy to request that a Rx be discontinued

Prescriber 
initiates CancelRx 
request in their 
EHR and transmits 
to pharmacy 

Pharmacy 
processes the 
request and 
returns 
response 

1 2
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Common Medication 
Dilemmas in 
Older Adults

Age-related PK and PD Changes

High Risk Medications

Polypharmacy

Medication Adherence

Prescribing Cascade
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2024 CMS Medicare Part D Star Ratings
Measures & respective weightings

PQA measures

WeightMeasure
3Medication Adherence for Diabetes Medications
3Medication Adherence for Hypertension Medications (ACEI/ARB)
3Medication Adherence for Cholesterol Medications (Statins)

Medicare Part D Star Ratings
Adherence Measures

The ability of a patient to take a prescribed dose of medication at the prescribed frequency for the 
prescribed length of time for at least 80% of the time.

This is based on Rx refills using claims data.
Calculation used for the measure is Proportion of Days Covered (PDC). 

PDC Goal  ≥ 80%
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Strategies for Improving Medication Adherence
Possible StrategiesBarrier

Switch 30 to 90 day Rx and Mail order can result in lower copay
Maximize generic prescribing

Cost

Request Rx’s to be synchronized 
Switch to local pharmacy with delivery service and/or pillbox prefill option
Auto-refill programs

Difficulty Refilling Medications

Encourage use of pillbox
Use reminder system (set an alarm on phone, link taking medication to a daily routine 
like eating meals)

Forgetfulness

Consolidate to less frequent dosing
Identify opportunities for deprescribing

Overly Complex Medication 
Regimen

Review for alternatives and assess risks vs. benefits
Make recommendation to provider

Side effects

Review patient’s beliefs (cultural, religious, moral) to identify reasons for not taking Rx
Talk about expectations of taking the medication and prevention of a worse outcome

Goals of care not aligned with 
medication use

Common Medication 
Dilemmas in 
Older Adults

Age-related PK and PD Changes

High Risk Medications

Polypharmacy

Medication Adherence

Prescribing Cascade
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Urinary
Retention

Ibuprofen
↑ BP

HCTZ

Oxybutynin

Terazosin
Orthostatic

Hypotension
Falls

Complications of 
Polypharmacy

Hip Fracture

Courtesy Sean Jeffery, PharmD, BCGP, FASCP, AGSF
39

Courtesy Troy Trygstad, PharmD, PhD:  CCNC

Would the prescriber in charge please stand up?
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Deprescribing Guidelines and Tools

• Beers Criteria
• STOPP-START Tool
• STOPP-Frail Tool
• Canadian Deprescribing Guidelines
• Australia’s Primary Tasmania Health Guidelines
• Anticholinergic Cognitive Burden Scale
• Medication Appropriateness Index (MAI)
• MedStopper
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Canadian 
Deprescribing 
Guidelines
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Step-By-Step 
Taper from 
the Canadian 
Deprescribing 
Guidelines

Australia’s 
Primary 
Health 
Tasmania 
Guidelines
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Anticholinergic Burden Calculator www.acbcalc.com
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Anticholinergic Burden Calculator www.acbcalc.com
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www.medstopper.com
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Active Learning Question #3: Case

• 86 y/o female referred for concern for falls while on multiple medications

• H/o injurious falls - significant rib fracture, vertebral compression fractures

• On oxycontin for > 5 years for significant osteoporosis. Is most bothered by bilateral foot 
pain d/t peripheral neuropathy.

• On zolpidem for insomnia. Reports zolpidem is not preventing night-time wakefulness 
and has become less helpful for falling asleep. Is amenable to titrating down on 
zolpidem.

• Treated with clonazepam for chronic tremor. Resistant to altering clonazepam given 
irritability and shaking of hands/head when skips a dose. 

Medications
albuterol inhaler 
amiodarone 300mg daily
amlodipine 10mg daily
aspirin 81mg daily
atorvastatin 20mg daily 
betamethasone cream
calcium carbonate + cholecalciferol (600/800mg tab)
clonazepam 1mg BID
docusate PRN
esomeprazole 40mg daily 
furosemide 20mg daily 
levothyroxine 100mcg daily
metoprolol succinate 50mg daily
nitroglycerin 0.4mg SL tab
oxycontin 20mg BID
zolpidem 10mg qHS
vitamin B6-B12 complex

What resources can we use to help 
identify deprescribing algorithms 

and recommendations for 
alternative options? 

Which meds would you 
tackle first?
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Medications
albuterol inhaler 
amiodarone 300mg daily
amlodipine 10mg daily
aspirin 81mg daily
atorvastatin 20mg daily 
betamethasone cream
calcium carbonate + cholecalciferol (600/800mg tab)
clonazepam 1mg BID
docusate PRN
esomeprazole 40mg daily 
furosemide 20mg daily 
levothyroxine 100mcg daily
metoprolol succinate 50mg daily
nitroglycerin 0.4mg SL tab
oxycontin 20mg BID
zolpidem 10mg qHS
vitamin B6-B12 complex

57

Duloxetine

Lidocaine 

Fall risk and CNS depressants:

• Pain:
– Tapering recommendations

• Oxycontin – decrease by 10mg/day every 10 days
– 10mg AM + 20mg PM x 10 days
– 10mg BID x 10 days
– 10mg HS x 10 days
– Stop

– Duloxetine:  initiate 30 mg for one month and then increase as tolerated to 60 mg daily (repeat BMP to 
ensure CrCl > 30mL/min given CKD Stage II)

– Apply lidocaine to feet 4x/day

• Sleep:
• Zolpidem: 7.5mg HS x 14 days  5mg HS x 14 days  2.5mg HS x 14 days  discontinue
• Sleep hygiene: provided tips and National Sleep Foundation website 
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