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WHAT IS FPMRS/UROGYNECOLOGY?

Relatively new fellowship-trained subspecialty 
of both OB/GYN and Urology 

Focused on pelvic floor disorders in women– a 
constellation of inter-related symptoms, 
balancing anatomic structural abnormalities 
and physiologic dysfunction, which 
significantly impact quality of life

Pelvic organ prolapse
Urinary incontinence / overactive bladder
Fecal incontinence
Urogenital fistula
Obstetric anal sphincter injury
Urethral diverticulum and urethral prolapse
Painful bladder syndrome / Interstitial cystitis

Dyspareunia and sexual dysfunction
Recurrent UTI
Genitourinary syndrome of menopause
Vulvovaginal inflammatory disorders

WHAT IS FPMRS/UROGYNECOLOGY?

Pelvic floor disorders

OBJECTIVES

Part 1: Don’t forget about the bladder! – a discussion for primary care
Learn about overactive bladder (OAB) and its impact on morbidity and quality 
of life
Connect bladder function to a variety of diseases

Part 2: Anticholinergic burden, cognition, and dementia. Implications for practice
Review the anticholinergic drug class and the variety of indications for use
Understand recent literature associating anticholinergic medications with risk of 
dementia
Recommendations for assessing anticholinergic burden, and deprescribing 
(when possible)

WHAT IS OVERACTIVE BLADDER (OAB) ?

• Idiopathic OAB is a symptom complex (not a 
disease)

• Defined by bothersome: 
• Urinary urgency (“gotta go now”)

• Frequency (“I pee too often”)
• Nocturia (“I wake up having to pee”)
• Urgency incontinence (“gotta go can’t hold it”)
• Absence of pathologic or metabolic condition
International Urogynecological Association (IUGA) and 
International Continence Society (ICS) 

• OAB wet – with urine 
leakage

• OAB dry – without urine 
leakage

• OAB is prevalent
• 9% - 43% in women 1-3

• Cost of OAB estimated between $20-$80 
billion annually in the US 4,5

• Very common complaint for patients 
seeking the care of a urogynecologist or 
urologist 

1. Choo MS. Cross-cultural differences for adapting overactive bladder symptoms: results of an epidemiologic survey in Korea. World J Uro 2007; 25: 505.
2. Corcos J and Schick E: Prevalence of overactive bladder and incontinence in Canada. Can J Urol 2004; 11: 2278.
3. Coyne KS: National community prevalence of overactive bladder in the United States stratified by sex and age. Urology 2011; 77: 1081.
4. Ganz ML. Economic costs of overactive bladder in the US. Urology. 2010 Mar;75(3):526-32, 532.e1-18
5. Onukwugha E. Economic burden of overactive bladder in the unitd states: a disease-specific approach. Am J Manag Care. 2009;15:S90-S97

OAB STIGMA AND QUALITY OF LIFE

fd

https://www.uclahealth.org/urology/michelles-story
https://www.nytimes.com/2020/10/26/us/
childbirth-bodies-stigma-incontinence.html?referringSource=articleShare

“Over time,
I was exhausted

by my overactive bladder
condition. I was constantly
worried about finding a

bathroom… and worn out from
trying new sets of medications.

My bladder situation was
affecting every aspect of my life,
frommy relationship with my
husband to my work life. I was
losing hope that I could ever

have a normal
life again”

“It is so, so, so
desperately lonely when
you think you are the only
one who wets herself.

“Packing for a typical
day at the office will mean
making sure I have extra

underwear, extra incontinence
pads, baby wipes, perfume, and
sometimes to be safe, an extra
outfit. And my secret weapon,
Febreze, in case I leaked in the

car or in the office.”



SEEKING CARE FOR OAB

• While OAB and urinary incontinence are  common, they 
aren’t a “normal part of aging” and can be treated

• Only 1 of 3 women with incontinence seek care or bring 
this issue up with their doctor. 

• 22% didn't think of urine leakage as a health problem

Michigan Medicine - University of Michigan. (2018, November 1). Half of women over 50 experience incontinence, but most haven't talked to a 
doctor, poll finds: Urine leakage can get in the way of life and exercise; results point to potential importance of routine screening. ScienceDaily. 
Retrieved December 8, 2020 from www.sciencedaily.com/releases/2018/11/181101085113.htm

BLADDER DYSFUNCTION AS A SYMPTOM OF DISEASE

Central nervous system

Complex feedback pathway 
between the brain and bladder

Pons is a key relay center

Any neurological insult from 
brain to sacrum can affect the 
bladder

Key offenders: 
Multiple Sclerosis

Parkinson’s / MSA

Spinal cord injury

Stroke

Short term: Bothersome 
symptoms

Long term: possible decreased 
bladder compliance,  hydronephrosis, 
renal failure risk long term T10-L2

S2-S4

Sympathetic

Parasympathetic

Somatic

Trigone

Urethra

External urethral 
sphincter

Muscles of the 
pelvic floor

BLADDER DYSFUNCTION AS A SYMPTOM OF DISEASE

Cardiovascular – Renal 

Increased urine output

Diuretic therapy

Calcium channel blockers 

Alpha blockers

Conversely, oliguria and urine 
concentration bladder irritant

1. Washino S, Ugata Y, Saito K, Miyagawa T. Calcium Channel Blockers Are
Associated with Nocturia in Men Aged 40 Years or Older. J Clin Med. 2021 Apr
9;10(8):1603

BLADDER DYSFUNCTION AS A SYMPTOM OF DISEASE

Pulmonary

Strong link between obstructive 
sleep apnea and nocturia

Mechanism via ANP secretion 
and diuresis in response to 
apneic episode

1 Pressman MR, Figueroa WG, Kendrick Mohamed J, Greenspon LW, Peterson DD.
Nocturia. A rarely recognized symptom of sleep apnea and other occult sleep
disorders. Arch Intern Med. 1996Mar 11;156(5):545 50. doi:
10.1001/archinte.156.5.545. PMID: 8604961.
2. Miyazato M, Tohyama K, Touyama M, Nakamura H, Oshiro T, Ueda S, 
Saito S. Effect of continuous positive airway pressure on nocturnal urine 
production in patients with obstructive sleep apnea syndrome. Neurourol
Urodyn. 2017 Feb;36(2):376-379. doi: 10.1002/nau.22936. Epub 2015 Dec 3. 
PMID: 26633747.

BLADDER DYSFUNCTION AS A SYMPTOM OF DISEASE

Gastrointestinal

Rectum and bladder share 
the same confined space and 
innervation

Constipation and impaction 
impaired bladder function

BLADDER DYSFUNCTION AS A SYMPTOM OF DISEASE

Endocrine

Hyperglycemia-induced polyuria 
Compensatory bladder 

hypertrophy 

Diabetic neuropathy affecting the 
bladder sensation 

Glycosuria bladder irritant 1

Hyperthyroidism has been linked 
to OAB and bladder pain 2

1. Golbidi S, Laher I. Bladder dysfunction in diabetes mellitus. Front 
Pharmacol. 2010;1:136. Published 2010 Nov 16. 
doi:10.3389/fphar.2010.00136

2. Chung SD, Liu SP, Lin CC, Li HC, Lin HC. Bladder pain 
syndrome/interstitial cystitis is associated with hyperthyroidism. PLoS
One. 2013 Aug 21;8(8):e72284.

BLADDER DYSFUNCTION AS A SYMPTOM OF DISEASE

Psychiatric

Bidirectional link between 
overactive bladder and 
anxiety/depression 1,2

Medications that worsen 
bladder symptoms:

Tricyclic antidepressants

Acetylcholinesterase 
inhibitors

Sedatives and sleeping pills

1. Melotti IGR, Juliato CRT, Tanaka M, Riccetto CLZ. Severe depression and anxiety in
women with overactive bladder. Neurourol Urodyn. 2018 Jan;37(1):223 228. doi:
10.1002/nau.23277. Epub 2017 Apr 13. PMID: 28407347.

2. Bradley CS, Nygaard IE, Hillis SL, Torner JC, Sadler AG. Longitudinal 
associations between mental health conditions and overactive bladder in women 
veterans. Am J Obstet Gynecol. 2017 Oct;217(4):430.e1-430.e8. doi: 
10.1016/j.ajog.2017.06.016. Epub 2017 Jun 20. PMID: 28645572.

BLADDER DYSFUNCTION AS A SYMPTOM OF DISEASE

Bladder pathology

Neoplasia

Stones

Surgical 
scarring/mesh/suture

Recurrent UTI

Bladder pain syndromes

Interstitial cystitis



ROLE OF THE PRIMARY CARE PHYSICIAN IN BLADDER HEALTH

Routinely Screen for 
OAB/incontinence or 

Retention

Referral/ consult
to Urology or 

Urogynecology 
Subspecialist

Evaluate med list and 
chronic conditions for 
modifiable factors that 

can be addressed

Work through first-line and 
second-line therapy

SCREENING FOR OAB

Two simple questions can be added to your visit template to address basic 
urinary complaints: 

Are you bothered by how
often you urinate? Do you leak urine?

• Do you leak urine when you have the 
urge to urinate, but can’t make it to the 
bathroom in time?

URGE incontinence

• Do you leak urine when you cough, 
sneeze, laugh, exercise, or have sex? 

STRESS incontinence

• How many times you you 
urinate in a day? 

• How many times do you 
wake at night needing to 
urinate?

BASIC WORKUP

If your patient is identified as having OAB symptoms

Exam

Urine dipstick

Urine culture

- Evaluate for prolapse
- Evaluate for vaginal atrophy
- Cough stress test

- Evaluate for UTI
- Evaluate for hematuria

- Evaluate for UTI

History
- Fluid intake
- Medication review

OAB TREATMENT ALGORITHM

Third-line 
Therapy

Second-line 
Therapy

First-line 
Therapy

Conservative Oral Medications Procedures

Fail Fail

OAB TREATMENT ALGORITHM

First-line 
Therapy

Conservative

Behavioral  treatment

• Bladder irritant avoidance Caffeine
Alcohol
Acidic juices
Tomatoes
Spicy foods
Sugars
Artificial sweeteners
Tobacco

OAB TREATMENT ALGORITHM

First-line 
Therapy

Conservative

Timed voiding: void on a schedule 
avoid urgency episodes and 
incontinence

Bladder retraining: 
Slowly and intentionally increase 
intervals between voids, with goal 
of 3-4 hours

Behavioral  treatment

• Bladder irritant avoidance
• Timed voiding/retraining

OAB TREATMENT ALGORITHM

First-line 
Therapy

Conservative

Behavioral  treatment

• Bladder irritant avoidance
• Timed voiding/retraining
• Pelvic exercises

OAB TREATMENT ALGORITHM

First-line 
Therapy

Conservative

Behavioral  treatment

• Bladder irritant avoidance
• Timed voiding/retraining
• Pelvic exercises
• Pelvic floor physical therapy



OAB TREATMENT ALGORITHM

First-line 
Therapy

Conservative

Behavioral  treatment

• Bladder irritant avoidance
• Timed voiding/retraining
• Pelvic exercises
• Pelvic floor physical therapy
• Weight Loss 

Moderate weight loss 
(5%) may significantly 
improve urinary 
incontinence by up to 
50% 1,2

1. Subak LL, Johnson C, Whitcomb E, Boban D, Saxton J, Brown JS. Does weight loss improve incontinence in moderately obese women? Int Urogynecol J Pelvic Floor Dysfunct 2002;13:40 43
2. Subak LL, Wing R, West DS, Franklin F, Vittinghoff E, Creasman JM, Richter HE, Myers D, Burgio KL, Gorin AA, Macer J, Kusek JW, Grady D; PRIDE Investigators. Weight loss to treat 

urinary incontinence in overweight and obese women. N Engl J Med. 2009 Jan 29;360(5):481-90. doi: 10.1056/NEJMoa0806375. PMID: 19179316; PMCID: PMC2877497.

OAB TREATMENT ALGORITHM

Second-line 
Therapy

First-line 
Therapy

Conservative Oral Medications

Fail

Anticholinergic              
(AKA antimuscarinic)

• Oxybutinyn (Ditropan)
• Tolterodine (Detrol)
• Darifenacin (Enablex)
• Solifenacin (Vesicare)
• Trospium (Sanctura)
• Fesoterodine (Toviaz)

Beta 3 agonist
• Mirabegron (Myrbetriq)
• Vibegron (Gemtesa)

• Anticholinergics
have been a
mainstay of medical
OAB therapy for
decades

• Data about cognitive
and dementia risks is
changing this
practice

OAB TREATMENT ALGORITHM

Third-line 
Therapy

Second-line 
Therapy

First-line 
Therapy

Conservative Oral Medications Procedures

Fail Fail

• Intradetrusor
chemodenervation
(BotoxTM)

• Percutaneous tibial nerve 
stimulation (PTNS)

• Sacral neuromodulation

Medications for overactive bladder

and the anticholinergic drug class

OAB MEDICATIONS

Anticholinergics
(e.g. oxybutynin) 
are the oldest and most 
common OAB 
medications

OAB MEDICATIONS

Anticholinergics• In the bladder, release of 
acetylcholine onto M3 
receptor leads to detrusor 
(bladder) contraction. 

• Urologic anticholinergics 
block this receptor, and lead 
to detrusor (bladder) 
relaxation

ß3-adrenoceptor agonists 
(mirabegron) 

Anticholinergics• Mirabegron/Vibegron
are the only alternate, non-
anticholinergic OAB 
medication

• Thesse stimulates the ß3 
receptor on the bladder, 
leading to relaxation 

OAB MEDICATIONS ANTICHOLINERGIC DRUGS

Iris/ciliary body

Lacrimal gland

Salivary gland

Heart

Gallbladder

Stomach

Colon

Bladder/detrusor

• Act on both central 
and peripheral 
nervous system

• Diverse actions

Chapple CR. Urology 2002;60%s1):82 89

Muscarinic receptors 
throughout the body



DRUGS WITH ANTICHOLINERGIC PROPERTIES

• Gastrointestinal  (loperamide, promethazine)
• Antihypertensive (hydralazine, metoprolol)
• Neuroleptic (quietapine, nortriptyline, haloperidol) 
• Mood disorder (venlafaxine)
• Parkinson’s  (amantadine)
• Epilepsy (carbamazepine) 
• Allergies (loratadine, diphenhydramine)
• Urologic / OAB (oxybutynin, darifenacin)

Anticholinergics and 
Cognitive Function

MEDIA  ATTENTION ANTICHOLINERGIC DRUGS AND THE BRAIN

Muscarinic receptor location

• M1: Brain (cortex, hippocampus), salivary 
glands, sympathetic ganglia

• M2: Heart, hindbrain, smooth muscle

• M3: Smooth muscle (bladder), salivary glands, 
brain

• M3: Forebrain, striatum

• M5: Substantia nigra, eye

ANTICHOLINERGIC DRUGS AND THE BRAIN

Muscarinic receptor location

• M1: Brain (cortex, hippocampus), salivary 
glands, sympathetic ganglia

• M2: Heart, hindbrain, smooth muscle

• M3: Smooth muscle (bladder), salivary glands, 
brain

• M3: Forebrain, striatum

• M5: Substantia nigra, eye

ANTICHOLINERGIC DRUGS AND THE BRAIN

• It is now accepted that anticholinergics have an effect on cognition 

• The biological basis for the cognitive effects of anticholinergic 
medications is still being investigated

• Degeneration of central cholinergic neurons impairs memory

• Disruption of cholinergic circuitry is likely to be at least partly responsible 
for the cognitive impairments seen in neurodegenerative disorders 1

• Researchers speculate that direct impairment of cholinergic neurons by 
anticholinergic medications may underlie these effects 2

1. Maurer SV. The cholinergic system modulates memory and hippocampal plasticity via its interactions with non-neuronal cells. 
Front Immunol.  Nov 2017. Volume 8.
2. Risacher SL. Association between anticholinergic medication use and cognition, brain metabolism, and brain atrophy in 
congnitively normal adults. JAMA Neurol. 2016 (6):721-732

• Older patients (>65 years) are a higher risk 
group for anticholinergic therapy

• Possible adverse effects include 

• Delirium 1,2

• Cognitive impairment 1,2

• Falls and fractures 3

• Mortality 2
1. Campbell N, Boustani M, Limbil T, Ott C, Fox C, Maidment I, et al. The cognitive impact of anticholinergics: a clinical review. Clinical interventions in aging 2009;4:225
2. Fox C, Richardson K, Maidment ID, Savva GM, Matthews FE, Smithard D, et al. Anticholinergic medication use and cognitive impairment in the older population: the
medical research council cognitive function and ageing study. Journal of the American Geriatrics Society 2011;59(8):1477 83
3. Szabo SM, Gooch K, Schermer C, Walker D, Lozano Ortega G, Rogula B, et al. Association between cumulative anticholinergic burden and falls and fractures in
patients with overactive bladder: US based retrospective cohort study. BMJ open 2019;9(5)

ANTICHOLINERGIC DRUGS IN THE ELDERLY ANTICHOLINERGIC DRUGS IN THE ELDERLY



ANTICHOLINERGIC DRUGS IN THE ELDERLY

• Beers criteria for potentially inappropriate 
medication  (American Geriatric Society)

• All anticholinergic medications for 
OAB are deemed potentially inappropriate 
medications

• High risk for preventable adverse outcomes

AUA/SUFU Guideline

Diagnosis and Treatment of Overactive Bladder (Non-
Neurogenic) in Adults

In frail patients, defined as patients with mobility deficits 
(i.e., require support to walk, have slow gait speed, have 
difficulty rising from sitting to standing without assistance), 
weight loss and weakness without medical cause, and who 
may have cognitive deficits, the use of OAB medications 
may have a lower therapeutic index and a higher adverse 
drug event profile. 

Not all anticholinergic medications have the 
same impact on cognition

Assessing cognitive burden

Assigning cognitive risk to individual medications

• ACB score of 1: in vitro evidence of antagonist activity at 
muscarinic receptors
• No known or clinically relevant cognitive effects

• ACB score of 2: evidence from literature, prescriber’s 
information, or expert opinion of clinical cognitive
anticholinergic effect

• ACB score of 3: drugs with a score of 2 that are also 
associated with causing delirium.

ACB3 = Highest risk class

ANTICHOLINERGIC BURDEN IN OLDER PATIENTS

On one study, 43.2% of older adults (>65 years old) had exposure to anticholinergic meds (ACB 1,2,3)

Most common ACB 3 medications were antipsychotics, urologic, antidepressants. 

Cebron Lipovec, N., Jazbar, J. & Kos, M. Anticholinergic Burden in Children, Adults and
Older Adults in Slovenia: A Nationwide Database Study. Sci Rep 10, 9337 (2020).

New Evidence

Does anticholinergic exposure increase 

the risk of developing dementia 

later in life?

Are young healthy patients being put at undue risk? 

What we know: 

• Avoid anticholinergics in the elderly or known cognitive impairment.

• Anticholinergics affect the brain (some more than others)



Population-based 
prospective cohort study 

2015

Two separate, large, nested 
case-control studies

2018

2019

2015

• Population-based prospective cohort study examining if cumulative anticholinergic use is 
associated with a higher risk for dementia.

• Included 3434 men and women >65 years, with at least 10 years of data
• Controlled for multiple covariates including age, sex, age APOE genotype, stroke history, 

cardiovascular disease, neurological disease, depression. 

• Measured the total cumulative anticholinergic exposure by calculating the sum of  “standard 
daily doses” of anticholinergics

• Anticholinergic medication use in the cohort included:  
• Antidepressant medications 63.1%,
• Antihistamines 17.2%
• Urologic 10.5%

2015

Participants with highest exposure (>3 years) showed a statistically 
significant increased risk for:

• All-cause dementia, HR, 1.54 [95% CI, 1.21–1.96] 

• Alzheimer disease,  HR, 1.63 [95% CI 1.24–2.14]

2015

• This effect was independent of the  timing of anticholinergic use

• Past use
• Recent discontinuation
• Current use

• Suggests that the risk for dementia may persist despite discontinuation of 
therapy.

2015

• Study limitations:

• Possibility of misclassification of exposure due to 
availability of some anticholinergic medications over-
the-counter (e.g. allergy meds)

• The exposure measure relied on prescription fills and 
did not guarantee that the medication was consumed

2018
2019

Both studies are similar large nested case-
control studies from the UK assessing 
association between lifetime exposure to 
anticholinergic medication and development 
of dementia

Objectives of both studies: 

1. Estimate association between chronic anticholinergic 
use and future incidence of dementia

2. Explore if observed effect is specific to a particular 
drug class

3. Test how the association varies with 
• Amount of drug exposure 
• Time to dementia diagnosis

2018
2019

Methods

• Nested case-control study

• Cohort: Clinical Practice Research 
Datalink (CPRD) – records from 11 
million patients 674 primary 
care practices in the UK

• Study period: 2006-2015

Methods

• Nested case-control study

• Cohort: QResearch database of 
30 million patients within  
1500 UK primary care practices

• Study period: 2004 - 2016

2018
2019



Methods

• Included: Men and women >65y

• Exclusion:  MND, HIV/AIDS, Downs 
syndrome, alcohol abuse, MS, ambiguous 
diagnosis

• Cases:  Dementia diagnosis within the study 
period

• Controls: Cases matched with up to 7 controls 
without dementia

Methods

• Included: Men and women >55y

• Exclusion:  parkinsons, huntingtons, MS

• Cases: Dementia diagnosis within the study 
period 

• Controls: Cases matched to 5 controls without
dementia

2018
2019

Methods

• Exposure: Prescription of any
anticholinergic drug, classified 
by ACB score  

Methods

• Exposure: prescription of 
medications with “strong” 
anticholinergic properties (per 
Beers/ACB)

2018
2019

Results

• Cases: 40,770
• Controls: 283,933

• Median age 83 years
• 63% female

Results

• Cases: 58,769
• Controls: 225,574

• Mean age: 82 years
• 63% female

2018
2019

Results

• There was a positive and statistically significant association between 
development of dementia and prescription of: 

• ANY anticholinergic drug (ACB1,2,3) 
• OR 1.10 (1.06-1.15)

• Strong (ACB3) antidepressant, antiparkinson, or urological 
drugs. 

• OR 1.23 (1.18-1.28) 

2018

Results – Exposure timing

• Prescription of any ACB3 drug 15-20 years before onset dementia significantly 
associated with greater dementia incidence. 
• OR 1.17 (1.1-1.24)

• Prescription of OAB drugs 15-20 years before onset dementia significantly 
associated with greater dementia incidence. 
• OR 1.27 (1.09-1.48)

• No substantial difference seen when adjusting analysis to new users

2018

Statistically significant increased risk seen at every level of 
exposure, including <3 months with a dose-response 
effect 

2018

Results

Risk of dementia with anticholinergic exposure (adjusted odds 
ratio)

• OR 1.06 (1.03-1.09) for <3 months exposure (1-90 total daily doses)

• OR 1.49 (1.44-1.54) for >3 years exposure (>1095 total daily doses):

2019

• Risk by drug indication (>3 years exposure): 

• Antiparkinson: OR 1.70 (1.53-1.9)
• Urologic/OAB: OR 1.65 (1.56-1.75)
• Antidepressant: OR 1.52 (1.16-2.0)
• Antiepileptic:  OR 1.39 (1.22-1.57) 
• No significant increased risk with antihistamines, muscle 

relaxants, GI drugs, bronchodilators

• Stronger association in patients diagnosed with earlier-onset
dementia (before 80yo)

2019



Take-away point

This study shows a 65% increased odds ratio of dementia 
associated with 3 years of urologic anticholinergic exposure  
at the minimal effective dose.

2019

Strengths
• Both large case-control studies
• Examines exposure by timing and by drug class

Weaknesses
• Dementia is under-diagnosed (controls may actually be undiagnosed cases)
• Surveillance bias (patients who are prescribed medications are more likely to seek 

care)
• Protopathic bias (the drug was started to treat OAB, which was actually a 

symptom their dementia, but dementia had not yet been formally diagnosed)
• No records of adherence to medications
• No over-the-counter anticholinergic data
• UK population

2018 2019

Focuses the data 
on OAB 
anticholinergics 
vs. the alternative 
medication

2020

• Anticholinergic use was associated with an increased risk of 
new-onset dementia compared with mirabegron users, hazard 
ratio 1.23 (1.12-1.35)

2020

2020 Meta analyses (2020)

• Systematic review aimed to assess 
the impact of >3 months 
anticholinergic exposure

• 21 studies underwent qualitative 
synthesis and 6 reported 
endpoints meeting inclusion 
criteria

• Overall rate ratio of dementia with 
anticholinergic use was             
1.46 (1.17-1.81)

Meta analyses (2020)

• Systematic review of literature including studies with >12 week 
follow up between strong anticholinergics and the development 
of dementia 

• 26 studies included
• Associated risk

• “any” anticholinergic:    OR 1.20 (1.09-1.32)
• >90 day exposure:          OR 1.23 (1.17-1.29)
• >1 year: OR 1.50 (1.22-1.89)

• Substantial heterogeneity of studies

2020

2020 Strong data on cognitive risks of anticholinergic medications for older patients

Converging evidence showing an association between
anticholinergic exposure and the risk of dementia

Exposure may increase
the risk of developing
dementia many years in

the future

Increased risk is seen after
3 years of exposure
(possibly with only
3 months exposure)

OAB, antidepressant, and
neuroleptic medications

are in the highest risk class

+

• Medications with anticholinergic properties are often taken
for many years

• For OAB meds in particular: only ~50 60% of patients have
significant symptom improvement

• There are alternative treatments options available

Should we still be relying
on anticholinergics as a
first line medical therapy

for OAB?

Putting it all together
Background data

New data

How do we reduce cholinergic
burden in patients on multiple
medications with anticholinergic

properties?

SAFER TREATMENT FOR OVERACTIVE BLADDER

• Some urologic anticholinergics do not 
cross the blood-brain-barrier (BBB)
• “CNS-sparing” anticholinergics

1. Chancellor MB. BBB permeation and efflux exclusion of anticholinergics used in the treatment of overactive bladder. Drugs Aging. 2012 Apr 1;29(4):259-73

CNS-sparing anticholinergics
Darifenacin (Enablex) 
Fesoterodine (Toviaz) 
Trospium (Sanctura) 

• All of these drugs are substrates for permeability 
glycoprotein (P-gp) in the BBB, which actively 
transports them away from the CNS 1

• Theoretically less cognitive effects 

bloodbrain

brain

SAFER TREATMENT FOR OVERACTIVE BLADDER

1. Chancellor MB. BBB permeation and efflux exclusion of anticholinergics used in the treatment of overactive bladder. Drugs Aging. 2012 Apr 1;29(4):259-73

CNS-sparing anticholinergics
Darifenacin (Enablex) 
Fesoterodine (Toviaz) 
Trospium (Sanctura) 

• Trospium is the best studied, and does not 
appear to have significant CNS penetration. 

• Short term randomized trial data showed no change in 
cognitive function compared to placebo after taking 
Trospium for 4 weeks 2

• Long-term data are insufficient to confirm safety

bloodbrain

brain



SAFER TREATMENTS FOR OVERACTIVE BLADDER

Remember from before that there is an alternate non-
anticholinergic OAB treatment

Beta 3 adrenergic agonist
Mirabegron (Myrbetriq®) and Vibegron (Gemtesa®)

Recommend starting with these medications when 
treating bladder symptoms 
Safe in nearly any patient except those with poorly-
controlled hypertension 

Small increase in systolic BP seen in studies
Systematic review: cardiologic safety profile acceptable at 
therapeutic doses.1

Downsides - can be costly due to lack of generic option

ß3-adrenoceptor agonists 
(mirabegron) 

Anticholinergics

1. Rosa GM, Ferrero S, Nitti VW, Wagg A, Saleem T, Chapple CR. Cardiovascular Safety of 3 adrenoceptor Agonists for the Treatment of Patients with Overactive
Bladder Syndrome. Eur Urol. 2016 Feb;69(2):311 23. doi: 10.1016/j.eururo.2015.09.007. Epub 2015 Sep 28. PMID: 26422675.

Rethinking Second-Line Therapy for Overactive Bladder to 
Improve Patient Access to Treatment Options 
Escobar C, Falk K, Mehta S, Hall E, Menhaji K, Sappenfield E, Brown O, Ringel N, 
Chang OH, Tellechea L, Barnes H, Jeney S, Bennett A, Cardenas-Trowers, O. 

March, 2021

HOW ARE CLINICIANS RESPONDING TO THIS DATA?

• An electronic survey was sent out to urogynecologists querying if
and how their prescribing patterns changed in response to this influx 
in literature associating anticholinergic use with dementia. 

Anticholinergic Prescribing Pattern Changes of 
Urogynecology Providers in Response to Evidence of 
Potential Dementia Risk

Menhaji K, Cardenas Trowers OO, Chang OH, Hall EF, Ringel NE, Falk KN

2021 

Menhaji K, Cardenas Trowers O, Chang OH, Hall E, Ringel N, Falk K.
Anticholinergic Prescribing Patterns Changes of Urogynecology Providers
in Response to Evidence of Potential Dementia Risk . Int Urogynecol J,
pending print

• 222 providers from across the US and 
Canada responded to the survey

• 99% were aware of the recent literature

• 90.5% reported  changing their practice 
in response to the data 

OAB PRESCRIBING PATTERNS ARE CHANGING

P < 0.001

Menhaji K, Cardenas Trowers O, Chang OH, Hall E, Ringel N, Falk K. Anticholinergic Prescribing Pattern Changes of Urogynecology
Providers in Response to Evidence of Potential Dementia Risk . Int Urogynecol J, pending print

OAB PRESCRIBING PATTERNS ARE CHANGING

[ Unpublished data ] 

P < 0.001

INSURANCE BARRIERS

RISK REDUCTION STRATEGY FOR OAB TREATMENT

Starting new OAB 
treatment

Referral/ consult
to Urologist or 
Female Pelvic 
Medicine and 

Reconstructive 
Surgery (FPMRS) 

Subspecialist

Maximize non-medical 
treatment 

(fluid management, 
physical therapy)

Start with beta-3 agonist 
(mirabegron, vibegron) or 

CNS-sparing anticholinergic 
(trospium)

Identification of OAB 
medication in a patient 

with high burden or 
otherwise at-risk

Deprescribe 
anticholinergic

Switch to beta-3 agonist 
(mirabegron, vibegron) or 

CNS-sparing anticholinergic 
(trospium)

RISK REDUCTION STRATEGY FOR OAB TREATMENT

Referral/ consult
to Urologist or 
Female Pelvic 
Medicine and 

Reconstructive 
Surgery (FPMRS) 

Subspecialist

The treatment goal for 
moderate-severe OAB in at-risk 
older individuals is “third line” 
therapy, which includes

Intradetrusor chemodenervation
(Botox®) 

Percutaneous tibial nerve 
stimulation (PTNS)

Sacral neuromodulation



Anticholinergic risk reduction strategy

Neurological 
diseases

Mental health 
disorders

Overactive bladder
symptoms

• Olanzapine (ACB3)
• Clozapine (ACB3)
• Quetiapine (ACB3)
• Haloperidol (ACB1)
• Risperidone (ACB 1)
• Aripiprazole (ACB1)
• Ziprasidone  - no AC 

activity

• Paroxetine  (ACB3)
• Nortriptyline (ACB3)
• Amitriptyline (ACB3)
• Sertraline (ACB2)
• Trazodone (ACB1)
• Bupropion (ACB1)
• Venlafaxine (ACB1)  
• Diazepam (ACB1)
• Fluoxetine (ACB1)
• Fluvoxamine (ACB1)
• Citalopram (ACB1)
• Escitalopram  - no 

AC activity

“Non CNS-sparing”
• Oxybutynin (ACB3)
• Solifenacin (ACB3)

“CNS-sparing”
• Fesoterodine (ACB3)
• Trospium (ACB3)
• Darifenacin (ACB3) 
• Mirabegron – no AC activity
• Vibegron – no AC activity

• Benztropine (ACB3)
• Trihexyphenidyl (ACB3)
• Oxcarbazepime (ACB2)
• Carbamazepine (ACB2) 
• Amantadine (ACB2) 
• Clyclobenzaprine (ACB2)
• Pramipexole (ACB1)
• Levodopa/Carbidopa (ACB1)
• Ropinarole – no AC activity

RISK REDUCTION STRATEGY FOR ALL ANTICHOLINERGICS

Deprescribing 
the planned and supervised process of dose reduction 

or stopping of medication that might be causing harm, 

or no longer be of benefit.

This concept is an active area of research and quality improvement, especially in 
geriatric medicine. 

INDIVIDUAL LEVEL: CALCULATING ANTICHOLINERGIC BURDEN

http://www.acbcalc.com/

A simple way to calculate anticholinergic burden:

A score of 3+ is associated with increased cognitive 
impairment and mortality

MULTIDISCIPLINARY TEAM RISK REDUCTION STRATEGY

A 2020 systematic review looked at 
intervention strategies devised to reduce 
anticholinergic burden
Nearly all studies utilized pharmacists for the 
intervention as the key players to identify 
polypharmacy and potentially inappropriate 
medications
Most studies (2 of 4 RCTs, all non-RCTs) 
reported a decrease in anticholinergic burden 
following their intervention

MULTIDISCIPLINARY TEAM RISK REDUCTION STRATEGY

This specific RCT reviewed their intervention:
A pharmacist provided a revised medication 
plan based on drug review
They suggested deprescribing drugs deemed 
as inappropriate, and attempted to replace this 
drug with safer alternative

If no safer alternative was available, they 
recommended dose reduction when possible

The study clinician made the ultimate 
recommendations to the patient. 
The study found a significant reduction in 
medication appropriateness (MAI) score, and 
in anticholinergic drug scale (ADS) score. 

Barriers to implementation: fragmented healthcare system, poor communication with pharmacy teams, 
overburdened providers

MULTIDISCIPLINARY TEAM RISK REDUCTION STRATEGY

Other barriers to deprescribing (among surveyed GPs)1

Strong clinical indication for prescribing the potentially inappropriate medication

Discomfort altering prescriptions initiated by a specialist

Unable to influence patients’ attitudes

Unaware of a patient’s full list of medications

1 Gnjidic D, Le Couteur DG, Abernethy DR, Hilmer SN. A pilot randomized clinical trial utilizing the drug burden index to reduce exposure to anticholinergic and
sedative medications in older people. Ann Pharmacother. 2010 Nov;44(11):1725 32. doi: 10.1345/aph.1P310. Epub 2010 Sep 28. PMID: 20876826.

RISK REDUCTION FROM A HEALTH SYSTEMS PERSPECTIVE

This study presents a multi-site academic health 
system research collaborative that sequentially 
implemented a medication safety program: 

• Enhancing Quality of Prescribing Practices for 
Older Adults in the Emergency Department 
(EQUIPPED)

• This was done as a “learning health system” – a 
model which continuously integrates the best 
available evidence for quality improvement with 
local data and practice



RISK REDUCTION FROM A HEALTH SYSTEMS PERSPECTIVE

Providers were given decision 
support by the research team in the 
form of 

• Education
• Order sets
• Feedback

With the goal of reducing prescribing 
of potentially inappropriate 
medications to adults >65 years who 
received a prescription at time of 
discharge. 

RISK REDUCTION FROM A HEALTH SYSTEMS PERSPECTIVE

This intervention is still in its earlier 
stage of development, but is aiming 
to serve as an example for other 
healthcare systems to follow

RISK REDUCTION FROM A HEALTH SYSTEMS PERSPECTIVE

In short there is general acknowledgement of the need 
for practice patterns to change…

… but there is still a lot of work to be done to 
streamline workflow and make this a reality. 

SUMMARY

Don’t forget about the bladder! – both in symptom management 
and as an indicator for other disease
Anticholinergic properties are found in a wide range of drugs, 
including those used to treat the bladder, mental health, and 
neurologic conditions
Anticholinergics can have significant acute and chronic cognitive 
impact, including possible association with the development of 
dementia
Thoughtful medication review and deprescribing can help to 
avoid causing harm to patients

QUESTIONS?

Information: 
Email: kfalk@med.unr.edu
Office location: 

UNR/Renown Women’s Health
901 E. Second St. Suite 300

Referrals
There is a referral pathway in Epic (Renown) for 
“urogynecology” or directly refer 
Or, FAX to 775-982-3901

Social media: 
Twitter (academic): @KeracFalkMD
Instagram (general audience learning): @KeracFalkMD


