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● Describe the purpose of Beers Criteria
● Describe the problems resulting from polypharmacy 

(e.g. prescribing cascade)
● Identify medications that can be considered for 

deprescribing
● Identify medications that can may be underutilized in 

the elderly
● Describe adverse drug effects affecting elderly patients 

associated from inappropriately prescribed medications

Learning Objectives



Abbreviations
● American Geriatrics Society 

(AGS)
● Potentially Inappropriate 

Medication (PIM)
● Adverse drug event (ADE)
● Albumin to creatinine ratio 

(ACR)
● Sulfonylureas (SU)

● Thiazolidinediones (TZDs)
● Heart failure with reduced 

ejection fraction (HFrEF)
● Trimethoprim-

Sulfamethoxazole (TMP-
SMX)

● Venous thromboembolism 
(VTE)

● Contraindicated (CI)



Epidemiology

● In 2015, 617.1 million (9%) of the 7.3 billion people 
estimated worldwide were > 65 years of age

● By 2030, this will increase to approximately 1 billion 
(12% of the projected total worldwide population)

● By 2050, this will increase to 1.6 billion (17% of the 
projected total worldwide population)

https://www.census.gov/library/publications/2018/acs/acs-38.html Accessed 

January  7, 2019

https://www.census.gov/library/publications/2018/acs/acs-38.html


Pharmacodynamic and Pharmacokinetic 
Changes in the Elderly

● Pharmacodynamic

○ Increased sensitivity to medications

● Pharmacokinetic

○ Reduction in renal and hepatic clearance

○ Increased volume of distribution

○ Drug absorption
.

Mangoni AA, Jackson SHD. Age-related changes in pharmacokinetics 

and pharmacodynamics: basic principles and practical applications. Br J 

Clin Pharmacol. 2004; 57(1): 6–14

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1884408/


Renal Considerations
● Decreased renal elimination 
● SCr may be under-estimated in the elderly

● Remember the importance of GFR and CrCl

● CKD Staging (ACR consideration-A1, A2, A3)

○ Stage 1:  GFR: > or equal to 90 ml/min

○ Stage 2:  GFR: 60 to 89 ml/min

○ Stage 3:  GFR: 30 to 59 ml/min 

■ 3a vs. 3b

○ Stage 4:  GFR: 15 to 29 ml/min

○ Stage 5:  GFR:  < 15 ml/min (or dialysis patients)
Vassalotti JA, Centor R, Turner BJ, Greer RC, Choi M, Sequist TD; National Kidney Foundation Kidney Disease Outcomes 

Quality Initiative. Am J Med. 2016 Feb;129(2):153-162.e7. doi: 10.1016/j.amjmed.2015.08.025. Epub 2015 Sep 25.



Polypharmacy

● Use of more medications than is clinically necessary 

● “Prescribing cascade”

● Increased risk for adverse drug events and drug-drug 
interactions

○ Adults >65 years of age are twice as likely to go the ED 
(177,000 visits annually) for ADE and almost seven times 
more likely to be hospitalized as a result of that ED visit.  

Adverse Drug Events in Adults. https://www.cdc.gov/medicationsafety/adult_ adversedrugevents.html. Accessed January 7, 2020. 

https://www.cdc.gov/medicationsafety/adult_adversedrugevents.html


Medications to Target for Deprescribing

● Antihypertensives
● Antihyperglycemic medications
● NSAIDs
● CNS medications
● Proton pump inhibitors
● Statins
● Bisphosphonates 

Bemben, N. Deprescribing: An application to medication management in older adults. Pharmacother. 2016; 36

(7):774-780.

O'Mahony D, O'Sullivan D, Byrne S, O'Connor M N, Ryan C, Gallagher P; STOPP/START criteria for potentially

inappropriate prescribing in older people: version 2. Age Ageing 2015; 44 (2): 213-218. doi:

10.1093/ageing/afu145

American Geriatrics Society 2019 Updated Beers Criteria for Potentially

Inappropriate Medication Use in Older Adults. J Am Geriatr Soc. 2019; 00:1-21.



Steps to Deprescribing
● Thorough medication history/medication reconciliation
● Medication assessment

○ Quantity and type of medications

○ Multiple prescribers

● Determine if a medication should be discontinued

○ Life expectancy 

○ Patient preference

○ Symptom control, quality of life, cure, prevention

● Develop a plan for medication discontinuation
● Monitor effects of discontinued medication

Bemben, N. Deprescribing: An application to medication management in older adults. Pharmacother. 2016; 36 

(7):774-780.







But What About Underutilization?

● Underutilization is the omission of drug therapy 
which is indicated for the treatment or prevention 
of a disease

● Reasons for underutilization
○ Increased risk for adverse drug events

○ Current complex medication regimen

○ Life expectancy/comorbid conditions

○ Omission

○ Limited evidence in elderly population



Resources
● American Geriatrics Society (AGS) Beers Criteria For Potentially Inappropriate 

Medication (PIM)

○ Medications to avoid in older adults

■ Increase risk of confusion, falls, and mortality

○ 2015 update gave consideration to renal dose adjustments and drug-drug 
interactions

● Screening Tool of Older People’s Prescriptions (STOPP)/Screening Tool to Alert to Right 
Treatment (START)

○ Identifies potential errors in medication use in the elderly

○ Identifies potential omissions in prescribing

O'Mahony D, O'Sullivan D, Byrne S, O'Connor M N, Ryan C, Gallagher P; STOPP/START criteria for potentially inappropriate 

prescribing in older people: version 2. Age Ageing 2015; 44 (2): 213-218. doi: 10.1093/ageing/afu145

American Geriatrics Society 2019 Updated Beers Criteria for Potentially

Inappropriate Medication Use in Older Adults. J Am Geriatr Soc. 2019; 00:1-21.



Beers Criteria 

● Medications prescribed that are found on Beers are 
associated with poor health outcomes

○ Confusion

○ Falls

○ Mortality
● Avoiding PIMs can decrease ADE risk

American Geriatrics Society 2019 Updated Beers Criteria for Potentially

Inappropriate Medication Use in Older Adults. J Am Geriatr Soc. 2019; 00:1-21.



2019 Beers Specific Updates
● Aspirin: use in caution for adults >70 years of age in primary 

prevention
● TMP-SMX: Use with caution in reduced kidney function and 

taking an ACEi/ARB
● Caution expanded from dabigatran to include rivaroxaban in 

treating VTE or Afib in adults >75 years old
● Tramadol added to the list of medications that may cause 

hyponatremia
● Vasodilators were removed from Beers since syncope is a 

common side effect
● Chemotherapeutic medications were removed from Beers



● H2 Blockers removed from the avoid list for dementia or cognitive 
impairment but remain for delirium

● Glimepiride was added to the list so that glipizide is the best SU option
● SNRIs should be avoided in individuals with a history of falls/fractures
● Pimavanserin was deemed the preferred agent over aripiprazole in the 

treatment of psychosis in patients with Parkinsons

○ Quetiapine, pimavanserin, and clozapine are considered acceptable options in the above 
patients but not as a general rule

● Non DHP CCBs should be avoided in HFrEF
● NSAIDs, COX2 inhibitors, TZDs, and dronedarone should be used with 

caution in older adults with HF who are asymptomatic and avoided in older 
adults who are symptomatic 

2019 Beers Specific Updates



2019 Beers Specific Updates
● Drug-Drug Interactions

○ TMP-SMX + phenytoin can increase the risk of phenytoin toxicity

○ TMP-SMX or Macrolides (excluding azithromycin), or ciprofloxacin + warfarin can increase 
the risk of bleeding

○ 3 or more CNS agents can increase the risk of falls

● Kidney Function

○ Ciprofloxacin and TMP-SMX have an increase risk of CNS effects, tendon rupture, and 
worsening renal function

○ TMP-SMX has an increased risk of hyperkalemia and worsening renal  function

○ Dofetilide can cause QT prolongation and torsades de pointes

○ Edoxaban should be avoided in CrCL <15 ml/min



Utilizing Beers Criteria
Therapeutic Category, Drugs Rationale

Anticholinergics (eg: meclizine, 

diphenhydramine, hydroxyzine) 

Increased risk of confusion, dry mouth, constipation

Diphenhydramine appropriate for allergic reactions

Anti-infective (Nitrofurantoin) Avoid if CrCl is <30 ml/min or for long term use:  Inc. risk of 

pulmonary toxicity, hepatotoxicity, peripheral neuropathy

Alpha blockers (e.g. doxazosin) Avoid use as antihypertensive due to orthostatic hypotension

Central acting alpha 2 agonist 

(example: clonidine, methyldopa)

Avoid as first line antihypertensive due to bradycardia and 

orthostatic hypotension

Digoxin Atrial Fibrillation: Avoid as first line; more effective

medications available; may increase mortality

Heart Failure: Possible benefit in HFrEF (conflicting evidence);

however, other medications have stronger data. Consider low

dose as side effects are dose dependent and greater benefits

are not seen with higher doses

Renal: Avoid doses >0.125 mg/day if CKD Stage 4 or 5
American Geriatrics Society 2019 Updated Beers Criteria for Potentially

Inappropriate Medication Use in Older Adults. J Am Geriatr Soc. 2019; 00:1-21.



Utilizing Beers Criteria
Therapeutic Category, Drugs Rationale

Antidepressants Some are highly anticholinergic: sedating, orthostatic

hypotension

Antipsychotics Increased risk of stroke, cognitive decline, mortality, (Avoid in 

behavioral complications of dementia or delirium unless other 

options failed)-use acceptable in schizophrenia and bipolar

Benzodiazepines

Short-intermediate: alprazolam, 

lorazepam, temazepam

Long: diazepam, clonazepam

Increased risk of cognitive impairment, falls, factures

Long acting may be appropriate for seizure disorder, alcohol 

withdrawal

Barbiturates (example, 

pentobarbital, secobarbital, 

phenobarbital)

Addiction potential, tolerance to sleep benefit, overdose

Eszopiclone, Zolpidem, 

Zaleplon

Avoid use: Increase in delirium, falls, fractures, ED visits, little

improvement in sleep
American Geriatrics Society 2019 Updated Beers Criteria for Potentially

Inappropriate Medication Use in Older Adults. J Am Geriatr Soc. 2019; 00:1-21.















Utilizing Beers Criteria
Therapeutic Category Rationale

Estrogen +/- Progestin Carcinogenic, lack of cardio or cognitive protection (Avoid oral 

and transdermal)

Vaginal formulations can be used for GU symptoms

Testosterone Avoid unless confirmed hypogonadism with symptoms: May 

increase risk for cardiac issues- CI in hx of prostate cancer

Insulin sliding scale Increase hypoglycemia without improvement in hyperglycemia

Sulfonylureas Hypoglycemia: Avoid glyburide, glimepiride, chlorpropamide

TZDs Avoid in HF

Proton-pump inhibitors Risk of C. diff and bone fractures. Avoid for >8 weeks unless 

high risk patient

H2 Blockers Safe to use except in those with delirium
American Geriatrics Society 2019 Updated Beers Criteria for Potentially

Inappropriate Medication Use in Older Adults. J Am Geriatr Soc. 2019; 00:1-21.







Utilizing Beers Criteria

Therapeutic Category, Drugs Rationale

Nonselective NSAIDs (example, aspirin 

>325 mg/day, ibuprofen, meloxicam, 

naproxen)

Increased risk of GI bleeding, peptic 

ulcer; avoid chronic use unless patient 

cannot tolerate alternatives and patient 

can take a GI protective agents (PPI, 

misoprostol)

Muscle relaxants: (example carisoprodol, 

methocarbamol)

Poorly tolerated (anticholinergic effects), 

increase in fractures

American Geriatrics Society 2019 Updated Beers Criteria for Potentially

Inappropriate Medication Use in Older Adults. J Am Geriatr Soc. 2019; 00:1-21.



Medication Appropriateness Index: 
Questions to Consider

● 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 drug-drug interactions?
● Are there drug-disease interactions?
● Is there unnecessary duplication?
● Is the duration of therapy acceptable?
● Is this drug the least expensive alternative?



Resources

● Primary literature
● Guidelines
● Drug information resources
● Stay current



In summary

● Prioritize appropriately
● Streamline medications
● Consider cost
● Adjust doses appropriately
● Make monitoring parameters clear to patient
● Monitor for ADEs
● Utilize adherence tools
● Assess health literacy and numeracy
● Understand cultural differences



Thank you for completing the following:
You may open the survey in your web browser by clicking the link 

below:

https://redcap.nova.edu/redcap/surveys/?s=CHETXK48Y4

If the link above does not work, try scanning the QR code:

https://redcap.nova.edu/redcap/surveys/?s=CHETXK48Y4
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