
ANTICHOLINERGIC MEDICATIONS: A 

HIDDEN DANGER FOR OLDER ADULTS
MARCH 10, 2021

KOBI NATHAN, PHARMD, MED, CDP, BCGP,  AGSF

ASSOCIATE PROFESSOR OF PHARMACY PRACTICE

ST. JOHN FISHER COLLEGE –WEGMANS SCHOOL OF PHARMACY



LEARNING OBJECTIVES

1. Review role of anticholinergic medications in increasing the risk for 

adverse drug events in older adults (OAs)

2. Conduct a medication review for OAs taking multiple medications

3. Understand the role of polypharmacy in the prescribing 

cascade/reduction of anticholinergic burden

4. Develop an approach to medication deprescribing in clinical practice 

to mitigate anticholinergic risk for OAs



CLINICAL CASE – MR. GREEN

 Mr. Green is a 84-year-old accompanied by his son to clinic visit

 Lives alone in a two-story colonial house since his wife’s death

 His son noticed significant decline in both physical and cognitive function in last 6 months, 

worsening in the last 2 months

 Was having trouble falling and staying asleep until recently, reports he has been “sleeping like 

a baby” since he started taking his “sleeping pills” – son notes his father appears sleepy during 

the day

 He is frail and his gait is unstable (several reported recent falls)

 His memory is declining with reported word finding difficulty that is worsening

 He recognizes family members and is generally aware of his surroundings but repetitive and 

slow in responding



CLINICAL CASE (CONT’D)

Past Medical History:

o Anxiety/Depression

o Hypertension

o CAD s/p CABG

o Insomnia

o Type 2 Diabetes Mellitus

o Osteoarthritis (Knee/Hip)

o Chronic Constipation

o Seasonal Allergies

o Vascular Dementia 

o Overactive bladder



CLINICAL CASE (CONT’D)

 Social History: Widower for past 15 years, occasionally drinks Beer (1-2x/month)

 Drug Allergies: NKDA

 Medication Management:

 Uses pill box (son helps fill weekly)

 son notes that he has found pills on the floor and around the night stand, and is 

unsure if he is taking his medications appropriately



VITALS AND LABS

 HbA1c: 7.5 (2/4/2021)

 BMP – WNL (2/4/2021)

 BP at visit today:   

 142/78 mmHg (Sitting)

 137/76 (Standing)

 HR: 84 (Sitting); 89 (Standing)

 O2 Sat: 98% on RA



Current Medication Dose/Frequency

Lisinopril 10 mg 10 mg daily

Aspirin 81mg 81 mg daily

Paroxetine 40 mg 40 mg daily

Metformin 500 mg  500 mg twice daily

Diphenhydramine 25 mg 25 mg twice daily for Allergies

Multivitamin 1 tablet daily 

Senna Plus 8.6 mg/50 mg 1 tablet daily 

Acetaminophen 325 mg 975 mg three times daily

Cetirizine 10 mg    10 mg daily as needed

Topical Pain Patch (Camphor, Menthol, Methyl salicylate) 1 patch daily

Herbal Sleep Aid (lemon balm, hops, chamomile passion 

flower, melatonin, valerian, L-theanine)

1 serving (2 tabs) at bedtime

Donepezil 10 mg 10 mg at bedtime

Oxybutynin ER 10 mg 10 mg at bedtime



DRUGS WITH ANTICHOLINERGIC ACTIVITY



OVERVIEW: PHYSIOLOGY & ANTICHOLINERGIC EFFECTS 

• Acetylcholine (ACh) neurotransmitter that acts on:

• CNS, ANS, NMJ

• NMJ ACh receptors = Nicotinic 

• CNS and ANS Ach receptors = Muscarinic

• Anticholinergic effects most commonly medication-associated

• Medications usually block muscarinic but not nicotinic receptors

• At least 600 drugs/medicinal products are recognized to have anticholinergic activity

Ferreira-Vieira et al. Curr Neuropharmacol. 2016;14(1):101-15.



COMMON ANTICHOLINERGIC EFFECTS

Photo Credit: https://www.deprescribingnetwork.ca

“Blind as a bat, mad as a hatter, 

red as a beet, hot as a hare, dry 

as a bone, the bowel and 

bladder lose their tone, and the 

heart runs alone.”



DRUG INTERACTIONS 

 Theoretically could “cancel out” 

cholinergic drugs 

 e.g., Donepezil

 Increase risk of adverse effects

 Ulcerogenic effect of KCL 

increased

 Additive effects with concomitant 

anticholinergic agents  



ANTICHOLINERGIC-ASSOCIATED FALLS

Systematic Review & Meta-Analysis investigating association between anticholinergic drugs and cognitive 

impairment, falls, and all-cause mortality

 124,286 patients

 >65 years with outcomes on falls, cog impairment and all-cause mortality

 Anticholinergic exposure investigated using drug class, DACE scoring systems (anticholinergic 

cognitive burden scale, ACB, etc) or assessment of individual anticholinergic drugs

 Drug class effect:

 Exposure associated with 45% increase in the odds of cognitive impairment

 olanzapine and trazodone: 2X risk of falls

 Anticholinergic Scale (ACB) scale associated with an approximate doubling in the odds of all-cause 

mortality 

Ruxton K, et al. Br J Clin Pharmacol. 2015 Aug;80(2):209-20. 



ANTICHOLINERGIC DRUG EXPOSURE & RISK OF DEMENTIA

 Objective: To assess associations between anticholinergic drug treatments and risk of 

dementia in persons 55 years or older

 Design, Setting, and Participants: Nested case-control study in general practices in 

England. Evaluated whether exposure to anticholinergic drugs was associated with dementia 

risk in 58 769 patients with a diagnosis of dementia and 225 574 controls 55 years or older 

matched by age, sex, general practice, and calendar time

 56 drugs with strong anticholinergic properties used to calculate measures of cumulative 

anticholinergic drug exposure

 Data analyzed from May 2016 to June 2018

Coupland CAC, et al. JAMA Intern Med. 2019;179(8):1084–1093.



ANTICHOLINERGIC DRUG EXPOSURE & RISK OF DEMENTIA

 Exposures: Primary exposure was the total standardized daily doses (TSDDs) of 

anticholinergic drugs prescribed in the 1 to 11 years prior to the date of diagnosis of 

dementia or equivalent date in matched controls (index date)

 Main Outcomes and Measures: Odds ratios for dementia associated with 

cumulative exposure to anticholinergic drugs, adjusted for confounding variables

Coupland CAC, et al. JAMA Intern Med. 2019;179(8):1084–1093.



ANTICHOLINERGIC DRUG EXPOSURE & RISK OF DEMENTIA

 Results: Mean (SD) age of the entire population was 82.2 (6.8) years

 Increase in adjusted OR for dementia:

 1.06 (95% CI, 1.03-1.09) in the lowest overall anticholinergic exposure 

category (total exposure of 1-90 TSDDs)

 1.49 (95% CI, 1.44-1.54) in the highest category (>1095 TSDDs), compared 

with no anticholinergic drug prescriptions in the 1 to 11 years before the 

index date

Coupland CAC, et al. JAMA Intern Med. 2019;179(8):1084–1093.



ANTICHOLINERGIC DRUG EXPOSURE & RISK OF DEMENTIA

 Significant increases in dementia risk for the following:

 Anticholinergic antidepressants (adjusted OR (AOR), 1.29; 95% CI, 1.24-

1.34)

 Antiparkinson drugs (AOR, 1.52; 95% CI, 1.16-2.00)

 Antipsychotics (AOR, 1.70; 95% CI, 1.53-1.90)

 Bladder antimuscarinic drugs (AOR, 1.65; 95% CI, 1.56-1.75)

 Antiepileptic drugs (AOR, 1.39; 95% CI, 1.22-1.57) all for more than 1095 

TSDDs

Coupland CAC, et al. JAMA Intern Med. 2019;179(8):1084–1093.



ANTICHOLINERGIC DRUG EXPOSURE & RISK OF DEMENTIA

 Results similar when exposures were restricted to exposure 
windows of 3 to 13 years (AOR, 1.46; 95% CI, 1.41-1.52) and 5 to 
20 years

 Conclusions and Relevance:

 Exposure to several types of strong anticholinergic drugs is associated with 
an increased risk of dementia

 Findings highlight the importance of reducing exposure to anticholinergic 
drugs in middle-aged and older people

Coupland CAC, et al. JAMA Intern Med. 2019;179(8):1084–1093.



COULD ‘DEPRESCRIBING’ ANTICHOLINERGIC DRUGS PREVENT 

DEMENTIA?

These estimates attributing different percentages of dementia diagnoses to anticholinergic use and various 

lifestyle factors come from Carol A.C. Coupland, PhD, et al. of the University of Nottingham in 

“Anticholinergic Drug Exposure and the Risk of Dementia: A Nested Case-Control Study” in JAMA Internal 

Medicine.

Source: Kaiser Permanente Washington Health Research Institute



POSSIBLE INCREASED RISK OF DEMENTIA WITH OAB DRUGS

 Population‐based, retrospective, matched cohort study

 47,324 new users of OAB anticholinergic drugs vs 23,662 new users 
of mirabegron (ß-3 agonist)

 After matching, groups were similar across all 75 measured baseline 
variables (ie, comorbid conditions, recent medication use, and past 
healthcare utilization)

 Primary outcome = dementia using validated administrative data 
definition

Welk B, McArthur E. BJU Int. 2020 Jul;126(1):183-190.



POSSIBLE INCREASED RISK OF DEMENTIA WITH OAB DRUGS

 tolterodine, oxybutynin, and solifenacin most common anticholinergic medications used 
(40%, 29%, and 26%, respectively)

 Increased risk of dementia among anticholinergic users compared to ß-3 agonist users (HR 
1.23, 95% CI 1.12-1.35)

 2 significant effect modifiers: Gender and Age

 Males and patients ≤75 years old using anticholinergic medications were found to have the highest risk 
of dementia compared to similar users of beta-3 agonists

 Effect not observed in past research of this area

 Higher relative risk among people ≤75 years of age may be due to a time specific period in which a 
patients’ progression from mild cognitive impairment to dementia can be accelerated by anticholinergic 
medications

Welk B, McArthur E. BJU Int. 2020 Jul;126(1):183-190.



PREHOSPITAL ANTICHOLINERGIC BURDEN ASSOCIATED DELIRIUM

 Cohort study, 198 patients ≥65 years admitted to an Internal Medicine ward between August 

1 and December 31, 2016

 Anticholinergic drug use, outpatient and inpatient, assessed using the ACB

 Prevalent delirium diagnosed by Short Confusion Assessment Method (Short-CAM)

 28.3% developed delirium

 Outpatient ACB = Delirium (OR 1.65, 95% CI 1.09-2.51)

 Patients with delirium had:

 longer hospital stays (median 13 vs 8; P=.02)

 Received more drugs (median 18 vs 15; P=.02)

 Presented higher inpatient ACB (mean 3.9 vs 3.1; P=.034)
Rigor J, et al. J Am Med Dir Assoc. 2020 Apr;21(4):481-485.



ANTICHOLINERGICS AND FRAILTY

 Cross-sectional study of 17, 084 community-dwellingVeterans ≥65 years who had 

determinations of frailty status 

 71.05% Caucasian, 97.34% male, mean age 75.60 (SD = 8.04)

 Prescription data for patients using strong anticholinergic medications 

(never/past/current) was obtained via electronic health records

 A 31-item VA Frailty Index (VA-FI) was generated at the time of the assessment

 Dependent variable = Frailty; Independent variable = Use of 

strong anticholinergic drugs

 Adjusted for age, gender, race, ethnicity, marital status, and BMI

Ruiz SJ, et al. Aging Clin Exp Res. 2020 Nov 12. doi: 10.1007/s40520-020-01742-6. Epub ahead of print. PMID: 33180283.



ANTICHOLINERGICS AND FRAILTY

 9940 (58.18%) patients had no previous use of strong anticholinergic drugs

 5182 (30.33%) had past exposure

 1962 (11.49%) had current exposure

 Binomial logistic regression, individuals with past (OR 3.27, 95% CI 3.03-3.54, p < 0.0005) or current (OR 

4.78, 95% CI 4.30-5.31, p < 0.0005) exposure showed a higher association with frailty as compared to 

individuals who were never exposed

 Past and current use of strong anticholinergic drugs were associated with frailty in olderVeterans

 Screening for frailty in patients with past or current exposure to strong anticholinergic medications 

may be necessary for proper management

Ruiz SJ, et al. Aging Clin Exp Res. 2020 Nov 12. doi: 10.1007/s40520-020-01742-6. Epub ahead of print. PMID: 33180283.



DRUGS WITH ANTICHOLINERGIC ACTIVITY

Drug Class Medium/High Activity Low Activity

Analgesics tramadol celecoxib, fentanyl, morphine, 

oxycodone

Antibiotics None ampicillin, cefoxitin, clindamycin, 

cycloserine, gentamicin, 

piperacillin, vancomycin

Anticonvulsants carbamazepine, oxcarbazepine Valproic Acid

Antidepressants amitriptyline (tricyclics), 

paroxetine, doxepin >6 mg

bupropion, citalopram, 

escitalopram, fluoxetine, 

fluvoxamine, mirtazapine, 

sertraline, trazodone, venlafaxine

Rudolph JL, et al.  Arch Intern Med2008;168:508-13.

Carnahan RM, et al. J Clin Pharmacol2006;46:1481-6.

https://shrtn.on.ca/sites/default/files/ACB_Anticholinergic_Burden_List_.pdf.

Sittironnarit G, et al. Dement Geriatr Cogn Disord 2011;31:173-8.

https://shrtn.on.ca/sites/default/files/ACB_Anticholinergic_Burden_List_.pdf


DRUGS WITH ANTICHOLINERGIC ACTIVITY

Drug Class Medium/High Activity Low Activity

Antihistamines chlorpheniramine, cyproheptadine, 

diphenhydramine, doxylamine, 

hydroxyzine

desloratadine, levecetirizine, 

loratadine

Overactive Bladder Agents darifenacin, fesoterodine, 

oxybutynin, solifenacin, 

Extent of anticholinergic side 

effects varies depending on 

formulation used (e.g., IR vs LA). 

CNS effects depend on extent of 

CNS penetration and drug’s 

affinity to M1 receptors in the 

brain

Rudolph JL, et al.  Arch Intern Med2008;168:508-13.

Carnahan RM, et al. J Clin Pharmacol2006;46:1481-6.

https://shrtn.on.ca/sites/default/files/ACB_Anticholinergic_Burden_List_.pdf.

Sittironnarit G, et al. Dement Geriatr Cogn Disord 2011;31:173-8.

https://shrtn.on.ca/sites/default/files/ACB_Anticholinergic_Burden_List_.pdf


DRUGS WITH ANTICHOLINERGIC ACTIVITY

Drug Class Medium/High Activity Low Activity

Anti-Parkinson’s Agents benztropine, trihexyphenidyl bromocriptine, 

carbidopa/levodopa, 

entacapone, etc

GI Agents atropine, dicyclomine,

loperamide, promethazine, 

scopolamine, hyoscyamine, 

etc

bisacodyl, famotidine, 

metoclopramide, 

Rudolph JL, et al.  Arch Intern Med2008;168:508-13.

Carnahan RM, et al. J Clin Pharmacol2006;46:1481-6.

https://shrtn.on.ca/sites/default/files/ACB_Anticholinergic_Burden_List_.pdf.

Sittironnarit G, et al. Dement Geriatr Cogn Disord 2011;31:173-8.

https://shrtn.on.ca/sites/default/files/ACB_Anticholinergic_Burden_List_.pdf


ANTICHOLINERGIC BURDEN OF ANTIPSYCHOTICS

Drug Anticholinergic Effects

First Generation

haloperidol +/-

chlorpromazine +++

fluphenazine +/-

Second Generation

aripiprazole -

brexpiprazole +/-

lurasidone -

olanzapine ++

paliperidone -

pimavanserin +

quetiapine ++

risperidone +

ziprasidone _

clozapine +++



Back to Mr. Green…



Current Medication Dose/Frequency

Lisinopril 10 mg 10 mg daily

Aspirin 81 mg daily

Paroxetine 40 mg   40 mg daily

Metformin 500 mg  500 mg twice daily

Diphenhydramine 25 mg  25 mg twice daily for Allergies

Multivitamin 1 tablet daily 

Senna Plus 8.6 mg/50 mg 1 tablet daily 

Acetaminophen 325 mg 975 mg three times daily

Cetirizine 10 mg   10 mg daily as needed

Topical Pain Patch (Camphor, Menthol, Methyl salicylate) 1 patch daily

Herbal Sleep Aid (lemon balm, hops, chamomile passion 

flower, melatonin, valerian, L-theanine)

1 serving (2 tabs) at bedtime

Donepezil 10 mg 10 mg at bedtime

Oxybutynin ER 10 mg 10 mg at bedtime



Current Medication Dose/Frequency

Lisinopril 10 mg 10 mg daily

Aspirin 81 mg daily

Paroxetine 40 mg   XXX 40 mg daily

Metformin 500 mg  500 mg twice daily

Diphenhydramine 25 mg  XXX 25 mg twice daily for Allergies

Multivitamin 1 tablet daily 

Senna Plus 8.6 mg/50 mg 1 tablet daily 

Acetaminophen 325 mg 975 mg three times daily

Cetirizine 10 mg    XXX 10 mg daily as needed

Topical Pain Patch (Camphor, Menthol, Methyl salicylate) 1 patch daily

Herbal Sleep Aid (lemon balm, hops, chamomile passion 

flower, melatonin, valerian, L-theanine) XXX

1 serving (2 tabs) at bedtime

Donepezil 10 mg 10 mg at bedtime

Oxybutynin ER 10 mg  ??? 10 mg at bedtime



SOME CLINICAL THOUGHTS…

 Avoid Prescribing Cascade! (E.g.,  ACH-I + OAB Agent)

 Risk is probably small with low dose or intermittent anticholinergic use

 Additive effects of multiple anticholinergics may be a clinical burden

 Unclear if multiple drugs with low anticholinergic activity = one or more drugs that 

have higher anticholinergic activity ???

 Consider targeting drugs with the most anticholinergic activity when deprescribing

 Use lowest dose if drug can’t be discontinued

Gray SL, Anderson ML, Dublin S, et al. JAMA Intern Med 2015;175:401-7.
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Questions?


