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Populations are getting older

http://www.who.int/ageing/media/infographics/en/



Population aging is speeding up

http://www.who.int/ageing/media/infographics/en/



Perry S et al. J Public Health Med 2000; 22(3):427-34 (the Leicestershire MRC incontinence study) 
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Urinary incontinence prevalence and severity 
in men
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Perry S et al. J Public Health Med 2000; 22(3):427-34 (the Leicestershire MRC incontinence study) 



Multimorbidity

BMC Public Health (2015) 15:415 



The rise of multimorbidity

ANNALS OF FAMILY MEDICINE ✦WWW.ANNFAMMED.ORG ✦ VOL. 10, NO. 2 ✦MARCH/APRIL 2012

Prevalence of 
multimorbidity 
(defined as ≥2 diseases)
reported in primary care 
settings



A complex relationship

Osteoporosis and Sarcopenia 2016;2(3): 156-163
Clinical Interventions in Aging 2014;9(3):433-441



What is frailty?

Phenotypic model Accumulated deficits model

• Involuntary weight loss (>10%)

• Weakness (grip strength <20th centile)

• Slowness (<1.0m/s)

• Exhaustion

• Decreased physical activity
J Gerontol Med Sci 2001

The more things wrong with you, 
the worse you do…Frailty Index
Independent of the exact number 
or nature of deficits

A continuous measure derived from 
Comprehensive Geriatric 
Assessment

Scientific World Journal. 2001 Aug 8;1:323-36



Frailty leads to bad things…

The age-specific distribution of the Frailty Index (A) grouped according to 5-year intervals from age 65 and the 10-year death 
rate as a function of the Frailty Index (B). Circles represent women, and squares represent men, with 95% confidence intervals 
(CIs) shown in thin lines

Journal of the American Geriatrics Society 2010;58(4):681-7



Rockwood et al CMAJ 2005Available at: http://geriatricresearch.medicine.dal.ca/clinical_frailty_scale.htm

CFS score and mathematically 
derived FI highly correlated 

(Pearson 0.80, p<0.01)



Rockwood et al CMAJ 2005

Survival Institutionalization

For each 1-category ↑ in CFS score ~ 21.2% ↑ death and 23.9% ↑ institutionalization  



Frailty and OAB

• Timed Up and Go Test used in urology 
patients in US

• 201 and 1162 individuals with and without 
OAB

• Individuals with OAB had slower TUGT (13.7 ±
7.9 sec) than non-OAB counterparts (10.9 ±
5.2 sec), p<0.0001

• 32.3% and 11.0% of OAB and non-OAB 
individuals being categorized as slow (>15s) or 
frail. 

• Slower TUGT was a significant predictor of 
OAB (adjusted OR 3.0; 95% CI 2.0-4.8). 

• Age was not independently associated with 
this diagnosis (p values >0.05 for each age 
group)

Urology. 2017 Aug;106:26-31.



Frailty in Norway

Ann Ist Super Sanita. 2018 Jul-Sep;54(3):226-238.



UI in frail older women

Sao Paulo Med. J. vol.134 no.5 São Paulo Sept./Oct. 2016 Epub Sep 19, 2016
http://dx.doi.org/10.1590/1516-3180.2016.0078180516



LUTS in men and frailty

• 492 men, mean (SD) age 74.2 
(5.6) Most men were prefrail 
(73.2%) or frail (13.4%), and 
multimorbidity (32.5%), low 
cognition (16.7%), IADL disability 
(15.7%), and fall history (13.0%) 
were common. 

• The most prevalent underlying 
diseases were hypertension 
(48.8%), arthritis (22.6%), 
diabetes (17.3%), heart disease 
(11.2%) and chronic lung disease 
(7.5%)





Elderly OAB patients have more comorbid 
conditions than those without

OAB, N=415
Non-OAB, N=6,868

CURRENT MEDICAL RESEARCH AND OPINION, 2016:32;1997–2005



Prevalent disease in residents with UI/ OAB compared with a matched 
cohort without UI/OAB in nursing homes

Consultant pharmacist 2015;30: 533-542



and are more impaired in ADL

CURRENT MEDICAL RESEARCH AND OPINION, 2016:32;1997–2005



What is 
anticholinergic 

burden?

the cumulative exposure 
to one or more 
anticholinergic 

medications and the 
associated increased risk 

of adverse effects



How is ACB calculated? – the scores and scales

• A number of scales have been designed to quantify the level of 
anticholinergic burden: e.g.
• Anticholinergic Cognitive Burden (ACB) Scale

• Anticholinergic Risk Scale (ARS)

• Anticholinergic Drug Scale (ADS) 

• Anticholinergic Component of the Drug Burden Index (DBIAC)

• These scales typically categorize anticholinergic medications as well as 
medications with anticholinergic side effects into groups based on their level 
of anticholinergic activity

British Journal of Clinical Pharmacology. 2015;80(2):209-220
Archives of Internal Medicine. 2008;168(5):508-513.
Aging Health 2008; 4(3): https://doi.org/10.2217/1745509X.4.3.311
The Journal of Clinical Pharmacology. 2006;46(12):1481-1486.
The American Journal of Medicine. 2009;122(12):1142-1149.e1142.



Serum anticholinergic levels ranked according to frequency of 
prescriptions in older adults

Tune LE et al. Am J Psychiatry 1992; 149: 1393–94.



There are 16….
• Anticholinergic Cognitive Burden Scale
• Anticholinergic Risk Scale
• Anticholinergic Drug Scale
• Anticholinergic Component of the 

Drug Burden Index
• Anticholinergic Burden Classification
• Clinician-rated Anticholinergic Score
• Anticholinergic Activity Scale
• Anticholinergic Loading Scale

• Scale reported by Chew et al. (2008)
• Scale reported by Duran et al. (2013)
• Pharmacological Index
• Clinical Index
• Scale reported by Cancelli et al. 

(2008)
• Scale reported by Whalley et al. 

(2012)
• Anticholinergic Burden Score
• Summated Anticholinergic 

Medications Scales
Aging Health 2008; 4(3): https://doi.org/10.2217/1745509X.4.3.311
Arch Intern Med. 2008;168(5):508-513
The Journal of Clinical Pharmacology. 2006;46(12):1481-1486.
Arch Intern Med. 2007;167(8):781-787.
BMJ (Clinical research ed). 2006;332(7539):455-459.
J Am Geriatr Soc. 2008;56(12):2203-2210.
JNNP 2010;81(2):160-165.
Dementia and geriatric cognitive disorders. 2011;31(3):173-178

J Am Geriatr Soc. 2015;63(10):2120-2124.
J Am Geriatr Soc. 2008;56(7):1333-1341.
Eur J Clin Pharmacol. 2013;69(7):1485-1496.
The American journal of psychiatry. 2004;161(1):116-124.
Clinical pharmacology and therapeutics. 2008;84(1):63-68.
Journal of Alzheimer's disease : JAD. 2012;30(2):253-261.
International psychogeriatrics. 2002;14(3):307-310.



They have been variably 
tested and validated

• AAS - Anticholinergic Activity Scale

• ABS - Anticholinergic Burden Score

• ACB - Anticholinergic Cognitive 
Burden

• ADS - Anticholinergic Drug Scale

• ALS - Anticholinergic Loading Scale

• ARS - Anticholinergic Risk Scale



Derivation

• ACB and ARS were derived from 
expert opinion and literature 
review.

• The ABC, ALS, and AAS were 
based on a combination of 
expert opinion, literature review 
and assessment of serum 
anticholinergic activity (SAA). 

• The ADS was developed based 
on assessment of SAA only. 



Caution

Salahudeen SM. PLoS One 2016;11(3):e0151084

RCTs failed to confirm an association between SAA and impaired cognitive performance



Caution

Increasing SAA associated with lower MMSE scores (p < 0.05) for observational studies

Salahudeen SM. PLoS One 2016;11(3):e0151084



They have variable 
performance (US)

% most common medications covered by scale

% “high potency” AMs covered



Anticholinergic Cognitive Burden Scale

http://www.agingbraincare.org/uploads/products/ACB_scale_-_legal_size.pdf



So what…?

A high level of 
anticholinergic burden is 
associated variably with 
decreased physical 
function, cognitive 
decline, falls, hospital 
admission and increased 
all-cause mortality

Aging Health 2008; 4(3): https://doi.org/10.2217/1745509X.4.3.311
Journal of the American Geriatrics Society. 2011;59(8):1477-1483
Drugs & aging. 2013;30(5):321-330
The American Journal of Geriatric Pharmacotherapy. 2012;10(4):251-257
Journal of the American Medical Directors Association. 2011;12(8):565-572.
The American Journal of Geriatric Psychiatry. 2013;21(8):785-793.



Anticholinergic burden and 
MMSE scores
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Community-based sample of older people (n=201)

MMSE = Mini-mental state examination
SAA = serum anticholinergic activity
*p<0.05 vs undetectable SAA (logistic regression)

1. Mulsant BH et al. Arch Gen Psychiatry 2003;60: 198–203.



• 520/ 6912 participants (7.5%) were taking 
anticholinergic drugs at baseline

• 36 participants (6.9%) were taking 2 
anticholinergic drugs

• 8 (1.5%) were taking 3 drugs.

• 1.6% of the participants were taking bladder 
drugs

Arch Intern Med. 2009;169(14):1317-1324



women reporting use of anticholinergic drugs at baseline 
showed greater decline over 4 years in

• verbal fluency scores (odds ratio [OR], 1.41; 95% 
confidence interval [CI], 1.11-1.79) 

• global cognitive functioning (OR, 1.22; 95% CI, 0.96-
1.55) 

• In men, decline in 
• visual memory (OR, 1.63; 95% CI, 1.08-2.47)
• executive function (OR, 1.47; 95% CI, 0.89- 2.44). 

• A 1.4- to 2-fold higher risk was observed for those who 
continuously used anticholinergic drugs but not for 
those who had discontinued use.

• The risk of incident dementia over the 4-year follow-up 
period was also increased in continuous users (hazard 
ratio [HR], 1.65; 95% CI, 1.00-2.73)

Arch Intern Med. 2009;169(14):1317-1324



• Fox et al examined medication use between 1991 –
1993 in 12,423 men and women over the age of 65 
years.

• The most commonly used drugs in this cohort were 
furosemide, dextropropoxyphene, atenolol and 
nifedipine

• Over 2 years, use of medications with anticholinergic
properties was associated with

• greater decline (0.33 points, 95%CI 0.03 – 0.64) in 
MMSE score than those not taking anticholinergics.  

• mortality was greater for those taking medications with 
definite anticholinergic properties (OR 1.68; 95% CI 
1.30 – 2.16). 

Journal of the American Geriatrics Society, 2011;59:1477-83.



• 3,434 participants aged 65 and 
older with no dementia at study 
entry. Initial recruitment 
occurred between 1994 and 
1996 or 2000 and 2003. 
Beginning in 2004, continuous 
replacement for deaths 
occurred. All participants 
received follow-up every two 
years

Cumulative use of strong 
anticholinergics and incident dementia: 
a prospective cohort study

= Oxybutynin 5mg od for 3 years

JAMA Intern Med. 2015 Mar;175(3):401-7.



Crude and adjusted odds ratios of dementia by prescription of any, defined daily doses (DDDs), and total burden 
of anticholinergics measured with the Anticholinergic Cognitive Burden (ACB) score

BMJ, 2018. 361: p. k1315

• The results of the study found a small effect size, with odds ratios between the prescription of any drug with an ACB 
score of 1,2 or 3 (increasing potency) and an incident dementia diagnosis of between 1.06 and 1.11 with no clear 
increase in association with anticholinergic potency. 

• There were inconsistent associations between ACB scale and class of medication, for example, antipsychotic drugs with a 
score of 3 showed no association whereas antidepressant and urological agents with the same classification did show 
such an association.

• These relationships were seen even for exposures 15-20 years before the diagnosis of dementia
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Associated effects of AM use with cognition in older persons

Mo Med. 2016 May-Jun; 113(3): 207–214. 



• In most studies, 
anticholinergics have 
had no effect on 
working memory 

• The results 
concerning 
anticholinergics and 
visuomotor 
functions, executive 
functions, verbal 
memory, and fluency 
as well as implicit 
and visual memory 
are mixed, ranging 
from no effect to a 
decrease. 

Drugs Aging (2015) 32:963–974



AM use and cognition

• Community-dwelling older adults (N = 7351) aged 60+ years with Clinical 
Dementia Rating-Sum of Boxes score between 0.5 and 2.5

• Participants who took AC medications were older, largely female, and had a 
higher prevalence of incontinence than those without AC exposure. 

• Global cognition was significantly greater in the moderate/high-AC group 
than the no-AC group (-0.23 ± 0.53 vs. -0.32 ± 0.53). 

• Multivariable linear regression showed that the global cognition score 
among the low- and moderate/high-AC groups, compared with the no- AC 
group, was 0.064 higher (p = 0.006 and p = 0.12, respectively).

• older adults might experience some beneficial cognitive effects from AC 
drugs, possibly due to the therapeutic effects of these medications in 
controlling comorbidities, outweighing any adverse effects on cognition.

Drugs Aging. 2016 Nov;33(11):809-818.



Association between AM use and cognition, brain metabolism, 
and brain atrophy in cognitively normal older adults

• Use of medications with 
medium or high AC effects in 
the Alz Dis Neuroimaging 
Initiative cohort was 
associated with

• poorer cognition (particularly 
in immediate memory recall 
and executive function)

• reduced glucose metabolism

• whole-brain and temporal lobe 
atrophy

• and clinical decline.

301 participants without significant memory concerns 
and 101 participants with significant memory concerns

JAMA Neurol. 2016 Jun 1; 73(6): 721–732 



AM use and cognition

• Community-dwelling older adults (N = 7351) aged 60+ years with Clinical 
Dementia Rating-Sum of Boxes score between 0.5 and 2.5

• Participants who took AC medications were older, largely female, and had a 
higher prevalence of incontinence than those without AC exposure. 

• Global cognition was significantly greater in the moderate/high-AC group 
than the no-AC group (-0.23 ± 0.53 vs. -0.32 ± 0.53). 

• Multivariable linear regression showed that the global cognition score 
among the low- and moderate/high-AC groups, compared with the no- AC 
group, was 0.064 higher (p = 0.006 and p = 0.12, respectively).

• older adults might experience some beneficial cognitive effects from AC 
drugs, possibly due to the therapeutic effects of these medications in 
controlling comorbidities, outweighing any adverse effects on cognition.

Drugs Aging. 2016 Nov;33(11):809-818.



• Different populations

• Different assessments

• Different comorbidities



In clinical practice, anticholinergic burden 
should minimized to reduce the impact 
associated with excessive cholinergic 
inhibition

However, there is no standardized 
consensus on how to quantify the 
anticholinergic burden

The current anticholinergic drug scales 
simplify complex pharmacological 
mechanisms, which is particularly 
problematic in geriatric risk assessment

Salahudeen MS. Drugs Aging 2016;33:305–313.
Kersten H. Basic Clin Pharmacol Toxicol 2014;114(2):151-9. 
Salahudeen MS. BMC Geriatr 2015;15:31. 
Collamati A. Aging Clin Exp Res 2016;28(1):25-35. 
Kelly M. Pharmacotherapy 2005;25(11):1592–1601.



What about the effect of stopping AM?

• In 87 NH residents ADS score of greater than or equal to 3 from 22 
nursing homes, with a pharmacist led intervention
• median ADS score reduced by 2 units (p < .0001) in the intervention group 

and remained unchanged in the control group. 

• After 8 weeks, the adjusted mean difference in immediate recall was 
0.54 words between the intervention and control group (95% 
confidence interval [CI]: −0.91, 2.05; p = .48). 

• The study groups did not differ significantly in any of the other 
cognitive end points or SAA at either follow-up (p > .18).

J Gerontol A Biol Sci Med Sci. 2013 Mar;68(3):271-8.



And for bladder antimuscarinics..?
• Community-dwelling men and women aged 65 and older (N = 24,106

• Overall, 5.2% (95% confidence interval (CI) = 4.9-5.5%) took a bladder 
antimuscarinic. 

• Participants with impaired cognition were more likely to be taking an 
antimuscarinic than those with normal cognition. 

• Rates of bladder antimuscarinic use were: 
• 4.0% (95% CI = 3.6-4.4%) for participants with normal cognition
• 5.6% (95% CI = 4.9-6.3%) for those with mild cognitive impairment
• 6.0% (95% CI = 5.5-6.4%) for those with dementia

• Of 624 participants with dementia who took antimuscarinics, 16% (95% CI 13-19%) 
were simultaneously taking other medicines with anticholinergic properties.

J Am Geriatr Soc. 2017 Feb;65(2):390-394.



Antimuscarinic concentrations in rat plasma, 
brain and CSF: in vivo study
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subcutaneous dosing in rats

Error bars represent SDs. N=3.

Brain penetration was low for 

antimuscarinics that were P-

glycoprotein substrates:

- 5-HMT (fesoterodine)

- trospium

- darifenacin1

Brain penetration was significant 

for those that were not P-

glycoprotein substrates: 

- oxybutynin

- solifenacin 

- tolterodine1

Callegari E et al., Br. J. Clin. Pharm. 2011;72: 235-246.



CNS Penetration Potential

Trospium

5-HMT 
(fesoterodine)

Darifenacin

Tolterodine

Solifenacin

Oxybutynin

< < = <<

Low Penetration High Penetration

Callegari et al. Br J Clin Pharmacol. 2011; 72:2: 235-246.

P-gp substrates – probably mitigates adverse effect



Antimuscarinics and cognition

▪ Data exist for the 

following drugs in 

cognitively intact 

older adults

▪ darifenacin

▪ solifenacin

▪ oxybutynin 
transdermal gel

▪ tolterodine

▪ trospium chloride 
IR/ER

▪ fesoterodine

▪ In older adults with 

mild cognitive 

impairment

▪ solifenacin

Eur Urol 2006;50:317-26 

Expert Opin. Drug Saf. (2009) 8(6):615-626 

Neurourol Urodyn 2009;28;711-712

36th Annual Meeting of the ICS, Christchurch, New Zealand, December 2006:Abstr 87

Int J Clin Pract 2010doi: 10.1111/j.1742-1241.2010.02433.x

Postgraduate Medicine 2012, 124(3):7-15.

Eur Urol. 2013 Jul;64(1):74-81.
Clin Drug Investig. 2012 Oct 1; 32(10): 697–705. 



Observational studies

• No effect on cognition (MMSE) in 
older persons, associated with 
• Solifenacin

• oxybutynin, darifenacin, tolterodine, 
trospium v control

• propiverine

Urol Int. 2017;98(3):350-357.
Aging Ment Health. 2015;19(3):217-23.



Pharmacological treatment – recommendations 
from the 6th ICI
• Fesoterodine is effective in ameliorating the symptoms of OAB in robust community 

dwelling and medically complex older people, identified by VES-13 (level 1). 

• There is insufficient evidence to determine the efficacy, tolerability, and safety of 
the following agents in the frail elderly (Level 4): 

• a) Intravesical oxybutynin 

• b) Transdermal oxybutynin 

• c) Trospium 

• d) Tolterodine 

• e) Darifenacin 

• f) Solifenacin 

• g) Mirabegron 

• h) Duloxetine 

• i) Oral and topical oestrogen 

Wagg, A. et al. “Incontinence in frail older persons” in Incontinence, Report of the 6th ICI 2017. ICS. Bristol



Pharmacological interventions

• Short-term treatment with oxybutynin-IR has small to moderate efficacy in 
reducing urinary frequency and urgency UI when added to behavioural therapy in 
long term care residents. (Level 2) 

• Low dose oxybutynin-ER does not cause delirium in cognitively impaired nursing 
home residents (Level 1) 

• Oxybutynin IR has been associated with cognitive adverse effects in persons with 
dementia and/or Parkinson’s disease (Level 3), although the incidence and 
prevalence are unknown (Level 4) 

• Oxybutynin has been associated with tachycardia (Level 3), but not associated 
with QTc prolongation (Level 3) or ventricular arrhythmia (Level 2) 

• Oxybutynin is less effective in persons with impaired orientation, cerebral cortical 
under-perfusion, and reduced bladder sensation (Level 2) 

• Oxybutynin is less well tolerated, versus solifenacin, in older people (level 2) 

Wagg, A. et al. “Incontinence in frail older persons” in Incontinence, Report of the 6th ICI 2017. ICS. Bristol



Pharmacological treatment

• Tolterodine has been associated with cognitive impairment and tachycardia 
(Level 3), although the incidence and prevalence are unknown. (Level 4) 

• Solifenacin (5mg/day) is associated with no impairment of cognition in 
older persons with mild cognitive impairment versus placebo (level 2) 

• Excessive anticholinergic load is associated with cognitive impairment in 
frail older adults (level 3) 

• Anticholinerigc agents should be prescribed with due regard to underlying 
anticholinergic load in older persons (level 3) 

• The effect of cholinergic load on persons with mild dementia is uncertain 
(level 3) 

Wagg, A. et al. “Incontinence in frail older persons” in Incontinence, Report of the 6th ICI 2017. ICS. Bristol



Prospectively gathered data on old (65+) and oldest old (75+)

Darifenacin
STUDY:

n = 400, mean age 72 years randomized (2:1) to 
receive 12 weeks of double-blind treatment with 
darifenacin (7.5 mg once daily for 2 weeks, then 
optional titration to 15 mg daily) or placebo

AE:

149 patients (56.0%) receiving darifenacin and 60 
patients (45.1%) receiving placebo, of which 99 
(37.2%) and 24 (18.0%) were considered to be related 
to the study drug, respectively

dry mouth – darifenacin 59 (22.2%), placebo 5 (3.8%) 
and constipation, darifenacin, 41 (15.4%) placebo, 11 
(8.3%) 

PROM: 

Total OAB-q score treatment differences of 7.6 and 8.1 
at Weeks 6 and 12, respectively in favour of 
darifenacin, p < 0.001 at both time points

Curr Med Res Opin. 2007 Oct;23(10):2347-58



Prospectively gathered data on old (65+) and oldest old (75+)

Fesoterodine
STUDY:

Fesoterodine or placebo for 12 weeks, with 
stratification according to age (>75 vs ≤75) and dosing 
time. Participants started on 4 mg and could increase 
to 8 mg at week 4 or 8 and de‐escalate to 4 mg at 
week 8

AE:

Any AE – 36.1% placebo, 62.2% fesoterodine.  Dry 
mouth fesoterodine 33.9%, placebo 5.3% (76% mild-
moderate). No change in MMSE scores.

PROM: 
The odds of response on the TBS, OAB-S, PPBC, and 
UPS were significantly greater in the fesoterodine 
group than placebo (P < .001 for TBS, OAB-S, and 
PPBC

J Am Geriatr Soc. 2013 Feb;61(2):185-93
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• By week 8, 64% of fesoterodine-
treated participants opted for 
dose escalation.

• At week 12, all patients received 
fesoterodine



Prospectively gathered data on old (65+) and oldest old (75+)

Fesoterodine in the vulnerable 
elderly
STUDY:

566 patients, mean age 75 (65-91) randomized 1:1 
fesoterodine: placebo.  All pts VES-13 >3. 50% of 
subjects in each group demonstrated significant levels 
of exhaustion and fatigue on the CES-D, 42% 
demonstrated impaired mobility on the TUG. 

AE:

TEAE: placebo 42.7% fesoterodine 56.2%.  Dry mouth, 
p:6.0% fesoterodine 23.5%, constipation, p: 4.3%, 
fesoterodine 11.1% urinary retention p: 0 fesoterodine 
3.2% - 1/3 required catherization

No change in MMSE.

PROM: 

12 week change in OAB symptom bother: placebo: -
20.1(1.6), fesoterodine: -28.1 (1.6), p<0.005

J Urol 2014;191(2):395-404



PILLAR: mirabegron efficacy and safety in patients aged ≥65 years with 
OAB symptoms



Prospectively gathered data on old (65+) and oldest old (75+)

MIRABEGRON

STUDY:

12 week phase 4, double-blind, randomized, placebo-
controlled study. Randomized 1:1 to 
mirabegron/placebo, stratified by age <75/≥75 years, 
442 placebo, 445 mirabegron. Co-primary endpoints 
of micturition frequency and incontinence 
episodes/24h. Population “equivalent” to community 
dwelling elderly

AE:

All TEAE: placebo, 39.4%, mirabegron, 47.0%. UTI 
5.6% (P:7.0%), headache 5.2% (P:2.7%) Mean (SD) 
score change from baseline to EOT: Placebo: 0.2 (2.3) 
Mirabegron Total: 0.1 (2.4)

PROM: 

Change in OAB-q symptom bother score from baseline 
to EOT Difference (SE): -5.2 (1.4)

P<0.001

Wagg et al.  Presented at ICS 2018



EAU guidelines

• Note:  
• Lumps all antimuscarinics together – evidence?

• The result of AM use in those with CI is unclear

Eur Urol. 2018 Apr;73(4):596-609.



Patients with an increased risk of cognitive 
deficit

• Alzheimer's disease and related dementias (including mild cognitive impairment, 
age-associated memory impairment)1

• Parkinson’s disease and other akinetic rigid syndromes2

• Type 2 diabetes in the elderly3

• Poorly controlled hypertension4

• Multiple sclerosis5

• Alcohol dependence6

• (Multiple pre-existing anticholinergic medications)

1. Sunderland T et al. Arch Gen Psychiatry 1987; 44: 418–46.
2. Koller WC . Cortex 1984; 20: 307–11.
3. Perlmuter LC et al. Am J Med 1984; 77: 1043–48.Goldstein FC. J Am Geriatr Soc. 2013 

Jan;61(1):67-73. doi: 10.1111/jgs.12067
4. Gaudino EA et al. Neuropsychiatry Neuropsychol Behav Neurol 2001; 14: 32–44.
5. Duka T et al. Alcohol Clin Exp Res 2003; 10: 1563–72.



Suggested strategy for anticholinergic medication prescribing and monitoring in older 
adults with (black) and without dementia (gray).

Mo Med. 2016 May-Jun; 113(3): 207–214. 



Take home messages:

There is a weak 
association 

between anticholinergic 
load and cognitive 
impairment at the 

highest exposure levels 
over a minimum of 2-3 

years

ONE 



Take home messages:

Anticholinergic burden scales 
variably capture the true nature 

of anticholinergic load; even 
high scores often have no 
relationship with either 
cognitive or functional 

impairment, sometimes even in 
vulnerable older adults

TWO 



Take home messages:

There is a dearth of data 
concerning long term 

effects of newer AM on 
cognition – we should be 

open, careful and 
overall, remember that 

active treatment of OAB-
UUI in older people is 

better than none

THREE 



Don’t forget….


