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Presentation Outline

• Review 4Ms of Age-Friendly Health System

• Recognize the importance of polypharmacy and impact in geriatric 
care

• Review existing clinical tools and frameworks that help with identify 
inappropriate prescription and assist with deprescribing

• Clinical case of Proton-Pump Inhibitors (PPI) -induced secondary 
craniofacial hyperhidrosis (HH)





What 
constitutes 
the 4Ms of 
Age-Friendly 
Health 
System?



Medication

• Polypharmacy or drug 
burden, side effects, drug-drug 
interaction, and food-drug 
interaction

• Does medication prescription 
align with patient's care goal?

• will the medication interfere with 
other 3Ms?



Definitions

Polypharmacy: ≥ 5 prescribed or over-the counter 
(OTC) drug therapies

Excessive polypharmacy or hyperpolypharmacy: ≥ 
10 prescription or OTC drug therapies



Problematic
Polypharmacy

• Multiple drug therapies are used in a way 
that is not appropriate
• Medication not provide an overall benefit

• Unacceptable pill burden

• Difficulty with medication adherence

• Prescribing cascade: drug side-effects are 
misinterpreted as a new medical condition 
resulting in additional medications being 
prescribed



Inappropriate prescribing tools

Beers criteria
STOPP and 

START criteria
STOPP Frail

Medication 
Appropriateness 

Index

Anticholinergic 
Risk Scale

PRISCUS criteria
Inappropriate 
prescribing for 

the elderly

French 
consensus panel 

list

Drug Burden 
INdex



Beers Criteria

• First created in 1991 by an expert consensus panel led by geriatrician Mark 
Beers and colleagues in the US

• Undergone multiple updates including the most recent (6th edition) 
published in 2019 under the sponsorship of the American Geriatric Society 
(AGS)

• Initially designed to assist researchers in identifying quality of prescribing in 
long-term care homes

• Provides a list of medications are considered potentially inappropriate, 
medications to avoid in certain conditions, medications to use with 
caution, specific drug-drug interactions , and medications that require 
dose-adjustment related to kidney function



STOPP/START and STOPPFrail criteria

• STOPP = Screening Tool of Older Persons' Prescription

• START = Screening Tool to Alert providers to the Right Treatment

• Developed in Ireland by a group of expert lead by Dr. O'Mahony

• first published in 2008, updated in 2015.

• Identified medications that were potentially inappropriate for older 
adults, organized by physiological system. Also include drug-drug 
interactions and duplications of meds within a class.

• STOPPFrail criteria was published in 2017 and updated in 2021. 
Attempt to discontinue inappropriate medications in older adults who 
are frail with limited life expectancy.



Medication 
Appropriateness Index

• Created by Hanlon and colleagues 
in 1992

• Series of 10 questions that helps to 
identify potential drug-related 
problems associated with a specific 
medications.

• Strength of this tool: assesses a 
range of issues that important 
to consider when evaluating on-
going need for a medication



Anticholinergic Risk 
Scale (ARS)

• Medications with anticholinergic properties are 
prescribed to at least of 20% of American seniors 
65 and older. Anticholinergic medication is 
known to be associated with increased risk for 
fall, delirium, and cognitive impairment in 
geriatric patients.

• Developed by Rudolph and Colleagues from the 
US in 2008

• To assess the burden & risk of adverse events, 
associated with use of anticholinergic 
medications.

• The higher ARS scores are associated with 
increased risk of anticholingergic adverse 
effects.



Art of 
Deprescribing

When less is more!



When should deprescribing be considered?

• Any geriatric patient:
• Presenting with a new symptom or clinical syndrome suggestive of adverse 

drug effects

• Manifesting advanced or end-stage disease, terminal illness, dementia, 
extreme frailty, or full dependence on others for all care

• Receiving high-risk drug(s) or drug combinations

• Receiving preventive drugs for scenarios associated with no increased disease 
risk despite drug cessation



Good Palliative-Geriatric Practice Algorithm

• Developed in 2007 by Garfinkel and colleagues in Israel

• Uses a series of questions to guide the process of deprescribing process

• Patients of interest, based on VOCODFLEX status
• Very Old age
• extent of Comorbidities
• Dementia
• Frailty
• Limited life EXpectancy

• Settings: 
• Nursing home: ~3 drugs were discontinued per individual residents
• Community-dwelling: only 2% of 256 discontinued medications in 64 patients were restarted 

due to reoccurrence of original indication. 88% of 64 patients report overall improved health



Deprescribing Protocol

• Five-step approach to aid in deprescribing

• Published by Scott and colleagues from Australia in 2015.

• CEASE Algorithm
• Current medicines

• Elevated risk

• Assess

• Sort

• Eliminate



DRUG guide: 
a systematic 
approach to 
deprescribe

Rochon PA, Petrovic M, et al. Polypharmacy, 
inappropriate prescribing, and deprescribing in 
older people: through a sex and gender lens. The 
Lancet Healthy Longevity. 2021; 2 (5): 290-300.



Clinical Case
71-year-old women with new onset excessive sweating



71-year-old 
woman with 
excessive 
sweating

• PMHx: Hypertension, Hyperlipidemia, GERD, 
Osteoarthritis

• Med list: total of 5 medications, including 
Pantoprazole.

• No family history of primary hyperhidrosis

• Symptoms: drenching sweat on face and scalp. 
Each episode last for 20-30min, occurs once or 
twice daily. Not associated with activity, food or 
temperature change.

• Impact on daily function: embarrassed with 
symptom of excessive sweating, patient feels 
uncomfortable to leave her home and to carry out 
normal social interactions

• Prior to referral to Geriatric's clinic, numerous 
work-up by PCP, cardiologist and endocrinologist 
were inconclusive...



71-year-old 
woman with 
excessive 
sweating

• During Geriatric eval, a comprehensive history 
collected, and her medications reviewed

• Pantoprazole was held

• After three days of medication discontinuation, 
patient's sweating symptom resolved with no 
recurrence while patient not on the medication.

• Within 4 days of restartng pantoprazole, patient's 
symptom returns in full vengeance...

• Concerned for Pantoprazole-induced secondary 
craniofacial hyperhidrosis, the medication 
was deprescribed.



Proton-Pump Inhibitor (PPI)
induced Secondary 

Craniofacial Hyperhidrosis



Hyperhidrosis (HH) and PPI

• Hyperhidrosis is a dermatological disorder that causes excessive sweat production 
beyond thermoregulatory needs.

• Approximately 2.8% of the US population is affected by it.

• Primary (idiopathic) vs Secondary HH

• Primary HH - constitutes 93% of all HH cases, diagnosis of exclusion

• Secondary HH – less prevalent compared to primary. Causes are more frequently 
related to an underlying medical condition or iatrogenic causes.

• Craniofacial HH

• A subtype of secondary focal HH, affects face and/or scalp

• PPI-induced 2nd craniofacial HH is an under-recognized side-effects of the 
medication



Proton-Pump Inhibitors (PPIs)



Proton Pump Inhibitors

• Class of medications that are chemically benzimidazole 
derivatives

• Membrane permeable, acid-labile weak bases

• Mechanism of Action:

• Irreversible inhibition of H/K ATPase, a proton pump located 
in gastric parietal cells, that regulates gastric acid production

• Inhibits acid secretion until replacement pumps are 
resynthesized

• Available PPIs out in the market:

• Pantoprazole, Omeprazole, Lansoprazole, Dexlansoprazole, 
Esoprazole, and Rabeprazole



PPI Indications



Commonly known PPI Adverse Reactions

Related to acid inhibition:

• Small intestinal bacterial 
overgrowth

• Clostridium difficile infection

• Pneumonia

• Spontaneous bacterial peritonitis

• Nutrient deficiency: vitamin B12, 
iron, calcium, and/or magnesium

• Fracture

Unrelated to acid inhibition:

• Renal: Acute interstitial nephritis, 
CKD

• Cardiovascular: MI and mortality

• Allergic reaction

• Dementia

• Drug-interactions (I.e. plavix, 
reduce the blood thinning effect)



Beers criteria, 2019



Choosing wisely 
Canada 
recommendation 
on PPI therapy

" Don't maintain long-term PPI 
therapy for GI symptoms without 
an attempts to stop/reduce the PPI 
at least once per year in most 
patients"

Barrett esophagitis and 
gastrointestinal bleeding are 
exceptions



Deprescribing.org
Official website: https://deprescribing.org/resources/deprescribing-guidelines-
algorithms/

PPI Algorithm white board: https://www.youtube.com/watch?v=EH2vEGJYqVI

https://deprescribing.org/resources/deprescribing-guidelines-algorithms/
https://www.youtube.com/watch?v=EH2vEGJYqVI
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Thank you!

The End


