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Abstract: Overactive bladder syndrome (OAB) is defined as urinary urgency, usually 
accompanied by frequency and nocturia, with or without urgency incontinence, in the 
absence of urinary tract infection or other obvious pathology. The mainstay of treatment of 
OAB is anticholinergic/antimuscarinic medication. These drugs block muscarinic receptors 
throughout the body, not only the bladder, including in the brain, which may lead to cognitive 
side effects. Anticholinergic load or burden is the cumulative effect of taking drugs that are 
capable of producing anticholinergic adverse effects. The elderly are more susceptible to 
these effects, especially as there is increased permeability of the blood brain barrier. The 
anticholinergic drugs for OAB are able to enter the central nervous system and lead to central 
side effects. There is increasing evidence that a high anticholinergic load is linked to the 
development of cognitive impairment and even dementia. Some studies have found an 
increased risk of mortality. In view of this, care is needed when treating OAB in the elderly. 
Trospium chloride is a quaternary amine anticholinergic, which has a molecular structure, 
which theoretically means it is less likely to cross the blood brain barrier and exert central 
side effects. Alternatively, mirabegron can be used, which is a beta-3 adrenoceptor agonist, 
which does not add to the anticholinergic load or exert central nervous system side effects. 
Conservative therapy can be used as an alternative to pharmacological treatment in the form 
of behavioral modification, fluid management and bladder retraining. Neuromodulation or 
the use of botox can also be alternatives, but success may be less in the older adult and will 
require increased hospital attendances. 
Keywords: anticholinergic burden, anticholinergic load, dementia, elderly, overactive 
bladder

Introduction
Overactive bladder syndrome (OAB) is defined as urinary urgency, usually accom-
panied by frequency and nocturia, with or without urgency incontinence, in the 
absence of urinary tract infection or other obvious pathology.1 The prevalence 
quoted in studies varies between 1%-38.8%.2 OAB is projected to cost the United 
States $82.6 billion in 2020.3 The mainstay of treatment of OAB is anticholinergic/ 
antimuscarinic medication.

These drugs block muscarinic receptors irrespective of location in the body.4 For 
the management of OAB, they block muscarinic receptors on the detrusor muscle of 
the bladder, reducing bladder contractions, decreasing urgency and increasing 
bladder capacity.4 There are five muscarinic receptors, M1-5, with M2 and M3 
present in the bladder.5 Blockage of the other muscarinic receptors can lead to side 
effects which are common in those treated for OAB.6 These side effects include 
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accommodation paralysis, dry eyes, dry mouth, increased 
heart rate and constipation.4

Muscarinic receptors, M1-5, are present in the brain, 
with M1 and M2 important for higher cognitive 
processes.6 Therefore, people taking anticholinergics for 
OAB have a risk of cognitive side effects, relating to 
learning, memory, somnolence and confusion.6

Anticholinergic Medication
Cognitive side effects occur if the drug can cross the blood 
brain barrier into the central nervous system.5 Drugs that 
are more likely to cross the blood brain barrier are small 
(<400kDa), lipophilic, hydrophobic and have a neutral 
charge.5 The anticholinergics used for OAB are either 
tertiary or quaternary amines.4 The two groups are differ-
ent, with tertiary amines having higher lipophilicity, neu-
tral charge and smaller molecular size.4 They are well 
absorbed by the gut and pass through the blood brain 
barrier into the central nervous system.4 A quaternary 
amine has increased hydrophilicity, decreased lipophilicity 
and a positive charge.5 Theoretically, this type of drug is 
less likely to cross the blood brain barrier and exert central 
nervous system side effects.

If a drug does cross the blood brain barrier, if it is 
a substrate of the permeability-glycoprotein (P-gp) system, 
it can be actively transported out of the brain.5

The following anticholinergics are tertiary amines, 
which are used in the treatment of OAB; darifenacin, 
fesoterodine, oxybutynin, propiverine, solifenacin and 
tolterodine.4 These drugs will have the molecular proper-
ties discussed above and will theoretically pass into the 
central nervous system. Darifenacin and fesoterodine are 
substrates for the P-gp system.7 A study that looked at M1 
and M3 receptor-binding affinities, to predict the risk of 
central nervous system affects, found that darifenacin and 
to a lesser extent solifenacin, were more selective of M3 
receptors over M1.8 Oxybutynin and tolterodine were less 
selective, meaning these drugs are more likely to exert 
central nervous system side effects compared to darifena-
cin and solifenacin.

Trospium chloride is a quaternary amine used in the 
treatment of OAB. It is also a substrate for the P-gp 
system.5 Therefore, theoretically this is a drug that is 
least likely to cross the blood brain barrier and lead to 
cognitive side effects.

An animal study injected darifenacin, fesoterodine, 
oxybutynin, solifenacin, tolterodine or trospium chloride 
into rats.7 One-hour post injection, blood, cerebrospinal 

fluid and brain samples were taken. Oxybutynin showed 
extensive central nervous system penetration, tolterodine 
and solifenacin showed significant penetration, whilst dar-
ifenacin, fesoterodine and trospium chloride showed poor 
penetration. The three drugs that performed best are also 
the drugs that are P-gp system substrates.

As mentioned earlier, if a drug is able to cross the 
blood brain barrier, it can exert cognitive side effects. 
The blood brain barrier is a barrier between the brain 
and the blood supply. It is formed of cerebrovascular 
endothelial cells that line the cerebral microvessels, form-
ing tight junctions.5 The drug concentration in the brain is 
based on passive diffusion across the blood brain barrier 
and active transportation through carriers out of the brain.5 

The permeability of the blood brain barrier can increase 
due to trauma, vascular dementia, Alzheimer’s dementia, 
stress, diabetes, multiple sclerosis, hypertension, migraine, 
epilepsy, meningitis and Parkinson’s disease.5 Drugs have 
also been found to increase the permeability, such as 
bradykinin receptor agonists, 5-phosphodiesterase inhibi-
tors and α-adrenoceptor agonists.5 The elderly are more 
likely to have these risk factors and take medication.

Increasing age may also make the blood brain barrier 
more permeable, which may be an issue as 70% of those 
treated for OAB with anticholinergics are 61–80 years 
old.9 Older adults may be prescribed or take over the 
counter medication, with over 600 drugs, which exert 
anticholinergic effects, increasing the risk of cognitive 
side effects.10 Taking numerous medications is known as 
polypharmacy. Fifty percent of the elderly are prescribed 
at least one drug with anticholinergic effects.11 In the 
elderly, there is also a reduction in renal and hepatic 
metabolism of drugs, which may allow drugs to continue 
to exert anticholinergic effects.12

Other drugs that patients take may also exaggerate the 
anticholinergic effects of anticholinergics used to treat 
OAB. Fluoxetine and macrolide antibiotics inhibit the 
hepatic cytochrome enzymes, CYP2D6 & CYP3A4, 
respectively, which metabolise anticholinergic drugs.13 

Ten percent of Caucasians and 3% of Africans and 
Asians are deficient in CYP2D6 enzyme.13 Opioids may 
reduce the release of acetylcholine worsening the effects 
of anticholinergics.14 Cholinesterase inhibitors for the 
treatment of dementia may decrease the effects of 
anticholinergics.6 Some drugs may inhibit the P-gp sys-
tem, such as common drugs like lansoprazole, omeprazole, 
loperamide, and simvastatin.5 This will prevent active 
transport of the anticholinergic drug out of the brain.
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Anticholinergic Load/Burden
Anticholinergic load or burden is the cumulative effect of 
taking drugs that are capable of producing anticholinergic 
adverse effects.10 Therefore, for the elderly, this can 
increase the risk of cognitive side effects. It is important 
that healthcare professionals aim to reduce the anticholi-
nergic load to reduce the risk of physical and cognitive 
impairment in the elderly population.15 As there are so 
many drugs, both prescription and over the counter, that 
have anticholinergic effects, there are aids to help manage 
this.

Drug scales exist to determine the anticholinergic load. 
They are a list of medication with a score allocated to each 
drug.16 The higher the score, the higher the load and 
potentially greater risk to the patient. A particular drug 
score may be different according to the drug scale used, as 
they have been validated to capture different elements of 
anticholinergic activity and drug characteristics.17 Some 
scales take dosage into account, whilst others do not.17 

Route of administration is considered in some scales, 
whilst a drug found in one scale may not even be consid-
ered in another.18 Scoring assumes that the effects of the 
different drugs with anticholinergic effects add up in 
a linear fashion. It is felt that these scales simplify phar-
macodynamics and pharmacokinetics.18 There is no ideal 
scale for both clinicians and researchers for all the differ-
ent circumstances.17

A recent review article of published anticholinergic 
scales identified 16 in the literature.17 The authors of this 
article demonstrated a long list of criteria to evaluate each 
scale. They felt only six were relevant and suitable for the 
quantification of anticholinergic exposure; Anticholinergic 
Activity Scale, Anticholinergic Burden Classification 
scale, Anticholinergic Cognitive Burden scale, 
Anticholinergic Drug Scale, Anticholinergic Loading 
Scale and the Anticholinergic Risk Scale. The association 
of anticholinergic burden with cognitive function has been 
investigated with all six scales. The number of drugs in 
each of these scales ranged from 27 to 520. Scoring was 
found to be different for the same drug, for example, 
paroxetine was in five of the scales and scored 1, 2 or 3. 
The greatest score similarity occurred between the 
Anticholinergic Cognitive Burden scale and 
Anticholinergic Drug Scale (ρ=0.82). The study felt that 
these two scales were well suited for implementation in 
observational studies where anticholinergic exposure 
needs to be quantified, as they consider the largest number 

of medications and were validated with adverse clinical 
outcomes. It concluded that methods to characterise antic-
holinergic burden through consideration of both anticholi-
nergic dose and potency are needed.

Demonstration of a high score can allow medical pro-
fessionals to think about the medication patients are using 
and whether any of these can be stopped to reduce the 
anticholinergic load. A systematic literature review and 
international consensus, known as LUTS-FORTA (Lower 
Urinary Tract Symptoms – Fit fOR The Aged), evaluated 
the efficacy, safety and tolerability of drugs used for treat-
ment of OAB.19 No drugs were labeled group 
A (absolutely), fesoterodine was labeled group 
B (beneficial), darifenacin, mirabegron, extended release 
oxybutynin, solifenacin, tolterodine and trospium chloride 
were labeled group C (careful) and immediate release 
oxybutynin and propiverine were labeled group D (do 
not). Care is needed with this as the pharmaceutical com-
pany Pfizer funded the meeting and the conduct of the 
systematic literature analysis, which at the time manufac-
tured fesoterodine. The Beers criteria is updated and main-
tained by the American Geriatrics Society (AGS). It aims 
to improve care of elderly by reducing inappropriate drug 
use.20 It involved a systematic literature review and con-
sensus evaluation of evidence by a 13-member expert 
panel. It is recommended that anticholinergics should be 
avoided or the minimal number of anticholinergic drugs 
used. The Screening Tool of Older Persons potentially 
inappropriate Prescriptions (STOPP) and the Screening 
Tool to Alert doctors to the Right Treatment (START) 
was a second version developed with 13 European 
countries.21 It advises stopping bladder anticholinergics 
in the elderly with dementia.

Importance of Anticholinergic Load
Reducing anticholinergic load is important because there is 
increasing evidence that it has detrimental effects espe-
cially on the older population. On the anticholinergic cog-
nitive burden scale, which is described above to calculate 
anticholinergic load, the authors make three comments 
backed with evidence.22 The first is that for each definite 
anticholinergic drug used, it may increase the risk of 
cognitive impairment by 46% over 6 years.23 This was 
based on a longitudinal, observational study that evaluated 
1652 patients over 70 years old. After adjusting for vari-
ables, they found that those using a drug with definite 
anticholinergic potential had a significantly increased risk 
for cognitive impairment (OR 1.46, p=0.02). The second 
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comment is that for each point increase in the anticholi-
nergic burden scale, there is a decline in mini mental state 
examination score of 0.33 over two years.11 This was 
based on a two year longitudinal study of 13,004 patients 
over 65 years of age. The final comment on the antic-
holinergic burden scale is that each one point increase in 
score has been correlated with a 26% increase in risk of 
death.11 This was also based on the same study as 
the second comment.

A systematic review was performed investigating the 
effects of anticholinergic load on cognitive function, delir-
ium, physical function and mortality.24 Forty-six studies 
were eligible for this review, of which 38 were cohort 
studies, and six randomised controlled trials and two case 
control studies. There were 60,944 patients in these studies 
aged between 39.9 to 87.5 years, of which 32,543 were 
women. Of the 33 studies that reported on cognitive func-
tion, 23 found a significant decline. Of those that did not 
report a negative effect on cognitive function, the majority 
of the studies had shorter term follow-up and it is possible 
to speculate that they would have progressed to significant 
decline, if there was longer term follow-up. One of the five 
studies that assessed delirium found an association with 
the use of anticholinergics. Five out of eight studies 
showed a significant reduction in physical function. Nine 
studies investigated the effects on mortality, with only 
a third of these studies showing a significantly increased 
risk of death. This systematic review concluded that there 
was strong evidence that an increased anticholinergic load 
was associated with decline in cognition and that it may be 
associated with reduced physical function. Anticholinergic 
load was not proven to be a risk factor for delirium or 
mortality and the authors called for more evidence on 
these. A more recent systematic review found that 15 out 
of 27 studies reported a positive correlation between antic-
holinergic load and mortality and two studies showed 
mixed results. Of the 10 studies that did not find an 
association, eight of them had a follow-up of less than 
one year.15

A study examined brain samples of patients with 
Parkinson’s disease with no evidence of dementia, who 
were taking anticholinergic medication.25 Some of the 
patients were using oxybutynin for bladder dysfunction. 
Plaques suggestive of Alzheimer’s dementia were found in 
significantly higher quantity in those using anticholiner-
gics for greater than two years, compared to the control 
group (no anticholinergic use) (p=0.005) or those using the 
drug for less than two years (p=0.00005). An animal study 

found that ablation of the cholinergic neurons of the 
nucleus basalis magnocellularis in a rabbit led to deposi-
tion of amyloid around cerebral blood vessels.26 The 
authors hypothesised that the loss of cholinergic innerva-
tion is involved in the pathogenesis of Alzheimer’s.

A longitudinal study looked at cognitive and neuroima-
ging data of patients taking anticholinergics and compared 
it to those not taking the class of drug.27 Both groups had 
the same mean age of 73.3 years. Those taking anticholi-
nergics had significantly lower immediate recall memory 
scores (p=0.04) and lower executive function scores 
(p=0.04). Preprocessed fluorodeoxyglucose F 18–positron 
emission tomographic (FDG-PET) scans found that those 
using anticholinergic medication showed reduced glucose 
metabolism in the hippocampus. On magnetic resonance 
imaging (MRI), those on anticholinergics had reduced 
total cortical volume (p=0.02) and larger lateral ventricles 
volumes (p=0.01) and larger inferior lateral ventricle 
volumes (p<0.001). There were significantly reduced med-
ial temporal lobe cortical thickness and thinner bilateral 
temporal lobe cortices. They concluded that anticholiner-
gic drugs may be detrimental to brain structure and 
function.

A prospective population-based cohort study of 3434 
patients aged over 65 years, with no evidence of dementia, 
were followed up every two years, to assess the develop-
ment of dementia.28 Bladder anticholinergics were the 
third most common anticholinergic drug, behind antide-
pressants and antihistamines. Oxybutynin was the most 
common in the treatment of OAB. Over 7.3 years, 23.2% 
developed dementia, with Alzheimer’s being the most 
common (79.9%). Those taking oxybutynin 5mg per day 
or doxepin hydrochloride 10 mg per day (tricyclic anti-
depressant), for more than three years had the greatest risk 
of dementia. Those taking an anticholinergic primarily in 
the past had a risk of dementia similar to those with recent 
or continued use. Therefore, the risk of dementia may 
persist despite stopping the drug.

A United Kingdom based case controlled study of 
40,770 patients aged over 65 years with dementia was 
compared with 283,933 control patients without 
dementia.29 Anticholinergic drugs were scored according 
to the Anticholinergic Cognitive Burden scale. Increasing 
scale scores was associated with higher risk of dementia. 
Drugs used for OAB were significantly associated with 
increased risk of dementia. Oxybutynin and tolterodine 
were in the top five most commonly prescribed anticholi-
nergics. When the drug was prescribed 4–10years, 10–15 
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years and 15–20 years prior to dementia diagnosis, there 
were OR of 1.23, 1.22 and 1.27 (p<0.01) respectively, for 
the development of dementia.

In the United States, an observational cohort study 
investigated 350 patients over the age of 65 years, with 
a mean follow up of 3.2 years.30 The study found that 
increasing use of anticholinergics increased the risk of 
transitioning from normal cognition to mild impairment 
(OR 1.15, p=0.0342). Oxybutynin was the second most 
popular anticholinergic used with a maximum score of 3 
on the Anticholinergic cognitive burden scale.

Considerations When Treating 
OAB
From the available data, it appears the strongest evidence 
is that anticholinergics increase the risk of cognitive 
impairment and potentially the development of dementia. 
Delaying the onset of dementia by only one year may 
prevent up to nine million cases of dementia by 2050.31 

This is not only an important medical issue but also 
a socioeconomic issue. Therefore, it is important to con-
sider which medication to use for treatment of OAB in our 
older adults.

The National Institute for Health and Care Excellence 
(NICE) advises that health care provider should take into 
account; coexisting conditions (such as cognitive impair-
ment), use of other drugs which affect anticholinergic load 
and the risk of adverse effects, including cognitive 
impairment.32 It recommends discussing with the patient 
that long-term effects of anticholinergic medicines for 
overactive bladder on cognitive function are uncertain. It 
states that immediate release oxybutynin should not be 
offered to older women who may be at higher risk of 
a sudden deterioration in their physical or mental health.

In the United States, a population-based analysis of the 
2009 National Ambulatory Medical Care Survey found 
that OAB medication users tended to be older and insured 
by Medicare, a national health insurance program provided 
by the US federal government for citizens aged over 65 
years.33 The most common drug prescribed was oxybuty-
nin. The study feels this could be because the US Food and 
Drug Administration approved oxybutynin in 1988 and its 
drug patents last 20 years. Therefore after this time, they 
are available in generic formulation, which are less expen-
sive and may contribute to its popularity by insurance 
companies. This therefore poses an issue for prescribing 
for the frail and elderly in the US.

Trospium Chloride
As mentioned earlier, trospium chloride is a quaternary 
amine and a substrate for the P-gp system, therefore, 
theoretically least likely to cross the blood brain barrier 
and lead to cognitive side effects. In a study of 12 patients 
with OAB and a mean age of 68 years without dementia, 
were given trospium chloride for 10 days.34 Cerebral 
spinal fluid was tested at 0, 5 and 24 hours post dose. 
Trospium chloride was undetectable in cerebral spinal 
fluid, despite being present in plasma at the same time. 
Neurocognitive assessments found no significant effect on 
learning or recall.

A large Phase III study investigated the effects of 
trospium chloride and placebo on somnolence and daytime 
sleepiness.35 In total 658 patients with OAB, with a mean 
age of 61 years, were blinded and randomised to either 
drug or placebo. There was no significant difference 
between groups in the Stanford Sleepiness Scale and in 
fact in those aged greater than 65 years, those in the 
trospium group did better than the placebo group. Central 
nervous system adverse events were also similar in both 
groups, 5.8% in the trospium chloride group and 5.2% in 
placebo group.

A study of 12 healthy young males were randomised to 
either trospium chloride or oxybutynin.36 They had compu-
ter-aided topographical quantitative electroencephalometry 
performed to assess effects on the central nervous system. 
There was significant reduction in brain activity after oxy-
butynin, but not after administration of trospium chloride. 
The effects with the use of trospium chloride were not 
different to changes seen without any drug.

A prospective cohort study of 35 women with OAB 
with a mean age of 70 years, had cognitive function 
assessed.37 There was an initial significant decline 
on day one and week one. These normalised by week 
four and remained stable until the end of the study at 
week 12. No patients reported subjective cognitive change. 
Another study by the same authors compared trospium 
chloride to placebo, over four weeks.38 Forty-five patients 
completed the study with a mean age of 68 years. There 
was no significant difference between the two groups in 
the Hopkins Verbal Learning Test-Revised (p=0.29) or 
mini mental state examination (p=0.67) at the end of the 
study. There were also no differences based on the other 
cognitive tests.

Looking at persistence data, which is likely to be 
linked to bothersome adverse events,39 a retrospective 
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analysis of a UK General Practice prescription database, 
found that trospium chloride was one of the best 
anticholinergics.40 In treatment naïve patients, trospium 
chloride was the only anticholinergic which did not have 
a significant difference in persistence compared to mirabe-
gron (p=0.068). The most recent Cochrane review compar-
ing different anticholinergic drugs for OAB found a lack 
of data comparing trospium chloride with other drugs.41 

These data show that trospium chloride can be safely 
prescribed, with good persistence data, without fear of 
worse side effects compared to other anticholinergics.

Mirabegron
MIrabegron is a beta-3 adrenoceptor agonist used for the 
treatment of OAB in women. The beta-3 adrenoceptor is 
located in the bladder detrusor smooth muscle and stimu-
lation of it leads to relaxation of the bladder muscle, 
leading to increased bladder capacity.42 This drug is an 
alternative to anticholinergics without the common side 
effects associated with treatment of OAB. The most com-
mon side effects encountered in those over 65 years of age 
with mirabegron is hypertension (9.9%) and nasopharyn-
gitis (4.1%), with dry mouth seldom seen.43 There are few 
beta-3 adrenoceptors in the central nervous system and 
mirabegron is also a substrate for the P-gp system. The 
beta adrenoceptors are common in the cardiovascular sys-
tem. In the trials, no patients over 65 years, had an 
increased heart rate. Hypertension was more frequent in 
those using tolterodine compared to mirabegron over 
one year, at 14.5% and 9.3%, respectively.42

A review article of the evidence suggested mirabegron 
as a suitable treatment for the older, complex patient due 
to its tolerability and not contributing to the anticholiner-
gic load.42

A recent study assessed the efficacy, safety, and toler-
ability of mirabegron in patients aged 65 years or more, 
with OAB.43 This was a Phase IV study comparing mir-
abegron with placebo over 12 weeks. Safety and tolerabil-
ity were consistent with the known mirabegron safety 
profile. There were significant improvements in OAB 
symptoms in the mirabegron group compared to placebo. 
A pre-planned analysis of this study, investigated cognitive 
function between mirabegron and placebo using the 
Montreal Cognitive Assessment (MoCA), which is 
a screening tool for mild cognitive impairment.44 

Baseline scores and baseline cognitive impairment were 
similar between the mirabegron and placebo groups. There 
were no significant changes in adjusted mean scores from 

baseline to week 12, in either treatment group (p=0.471). 
Neither placebo nor mirabegron was favored over the 
other in regards to development of cognitive impairment 
(RR 0.923, 95% CI 0.512–1.662).

A sub analysis of the BESIDE study, which investi-
gated the older adult population (>65 years), to assess the 
difference between using the combination of solifenacin 
5mg plus mirabegron 50mg compared to solifenacin 5mg 
alone or solifenacin 10mg alone.45 This study found that 
combination therapy had a greater benefit for OAB com-
pared to the solifenacin at either dose alone. Adverse 
events were similar between combination treatment and 
solifenacin 5mg, whilst solifenacin 10mg was worse. The 
authors of the study suggested using combination treat-
ment in the elderly, rather than increasing solifenacin from 
5mg to 10mg, when OAB symptoms persist. This is 
because solifenacin 10mg may increase the anticholinergic 
load more than 5mg.

In a retrospective study of 50 patients with Parkinson’s 
disease, using mirabegron, 11.4% had resolution and 50% 
improvement of OAB symptoms.46 There were only two 
adverse events reported, dizziness and diaphoresis. At one, 
two and three years, 51.5%, 44.6% and 36.4%, respec-
tively, continued with mirabegron. Further prospective 
randomised trials are needed to properly assess mirabe-
gron in this group of patients. At the moment mirabegron 
can be used in these patients, who have a high risk of 
increased blood brain barrier permeability and risk of 
central nervous system side effects.

Alternative Treatments
Conservative treatment should never be forgotten for any 
medical problem. In OAB, conservative treatment is very 
important as this may improve successful toileting or 
increase the likelihood of continence.47 Addressing 
a patient’s mobility and functional impairment, for exam-
ple, the use of a Zimmer frame or commode may help. 
Lifestyle techniques and bladder retraining, with education 
of fluid management and urgency suppression, may 
improve symptoms. A normal adult in a temperate climate 
only requires 24mL/kg of fluid intake per day.48 Fluid 
reduction of 25% from baseline improves frequency, 
urgency and nocturia.49 Caffeine may cause detrusor mus-
cle contractions, worsening symptoms of OAB.50 

A prospective cohort study of 65,176 patients found 
a positive association between caffeine and urgency incon-
tinence, with a risk of 25%.51 Expectations of the patient, 
carer and their life expectancy, are also important when 
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managing these patients.47 Failing that medical treatment 
may still be needed and alternatives to oral medication 
exist. These conservative measures should still be adopted 
in combination with other treatment options to improve 
success.

Up to 70% of women report that their urinary symp-
toms started around the menopause.52 A cochrane review 
found that local vaginal oestrogens, improve frequency, 
urgency and incontinence.53 A systematic review of 11 
randomised trials found significant improvement in fre-
quency, nocturia, urgency, incontinence episodes, first sen-
sation and bladder capacity, with the use of local 
oestrogens.54

Posterior tibial nerve stimulation involves the use of 
electrical impulses and is a form of neuromodulation 
employed to improve urinary symptoms.55 

A retrospective review of 52 patients, with a mean age 
of 76 years, found a subjective success rate of 70%.55 

Overall success rates vary between 54–59%.56 It has 
very few side effects but involves weekly attendances to 
hospital for treatment over 12 weeks and may require top- 
ups every few months, which may be difficult for an older 
adult.

Sacral neuromodulation involves a lead going into the 
sacrum and the device implanted into the subcutaneous 
tissue above, which needs replacing once the battery life 
expires. This may not be ideal for an older or frail adult. 
One study of 25 patients aged over 55 years found that 12 
patients had a successful trial period and underwent per-
manent implantation.57 Only 17% of the older adults 
achieved dryness after implantation, compared to 40% of 
younger patients. Another study found 90% of adults 
greater than 70 years, reported improvement, with no 
intraoperative or immediate postoperative 
complications.58 Despite this, the elderly were signifi-
cantly more likely to have the device removed compared 
to younger patients (p=0.018). A retrospective review of 
356 patients found that age did not lead to worse clinical 
outcomes and should not negatively predict sacral nerve 
stimulation responses.59 Patient selection is important as 
some patients in this group may not be able to assess 
efficacy during the trial phase and subsequently make 
necessary adjustments. They may also not be able to 
operate the device.60

Onabotulinumtoxin A (botox) is another successful 
treatment modality for OAB. It is injected under cysto-
scopic guidance into the detrusor muscle of the bladder. It 
can significantly increase a patient's post void residual, 

with up to 8.41% requiring self catheterisation.61 Urinary 
tract infections are also more common when treated with 
botox, with a rate of 19.69%.61 Being older than 68 years 
increases the risk of raised post void residuals and the need 
to perform self catheterisation.62 With this in mind, it is 
important to consider whether the patient is able to be 
taught to self catheterise, which may be difficult in the 
old and frail. Also, with a high proportion of developing 
urinary tract infections in an already at-risk group, this 
could lead to renal dysfunction or cognitive impairment 
secondary to urosepsis.

Containment products such as pads can be used, but 
after all treatment options have been explored and with 
regular assessment of skin integrity.32 An indwelling 
catheter is a potential option and may improve quality of 
life, but it should be made clear that it may not result in 
complete continence. The NICE guidelines recommend 
suprapubic catheters instead of urethral, due to lower 
risks of infection, “bypassing” and urethral 
complications.32 Patient comfort, quality of life and satis-
faction is good for suprapubic catheter compared to 
urethral.63 The evidence regarding suprapubic catheters is 
based on use in the short term and there are no long-term 
data.63

The American Urological Association guideline states 
that third-line treatment such as neuromodulation or ona-
botulinumtoxin A should only be used if the patient has 
failed first or second-line OAB treatment.64 This may 
make it more difficult to use these alternative treatments, 
which do not effect anticholinergic load, as first line. 
Though the guideline also states that caution should be 
used in prescribing anticholinergic medication in those 
using other drugs with anticholinergic properties or in 
the frail. Further clarification on using these third-line 
treatments, as alternatives to second line in this population 
may be helpful.

Should We Still Use Anticholinergics in 
Older Women with OAB?
A study which compared single dose solifenacin 10mg 
with oxybutynin immediate release 10mg and placebo, in 
elderly adults found no statistically significant cognitive 
deterioration with solifenacin versus placebo.65 

Oxybutynin was associated with statistically significant 
impairment in cognitive function. Another study compared 
healthy older adults who were randomised to darifenacin, 
oxybutynin or placebo.66 Darifenacin had no significant 
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effects on memory compared to placebo, whilst oxybuty-
nin caused significant memory deterioration. A pooled 
analysis of 4040 patients, aged 65 years and over in 
fesoterodine trials, found that central nervous system side 
effects were low.67 Age and dose were not associated with 
increased risk of cognitive adverse events and they were 
low across all categories of medical and drug history. 
A study using propiverine found no significant change in 
mini mental state examination scores at 12 weeks for those 
with normal pre-study scores and those with mild cogni-
tive impairment.68 Tolterodine has not been found not to 
affect memory in a healthy, highly educated sample of 
adults, with a mean age of 63 years.69

In a randomised, double-blind, triple-crossover trial, 26 
elderly volunteers with mild cognitive impairment were 
given solifenacin, oxybutynin and placebo, for 21 days 
each, separated by 21 days washout period.70 Oxybutynin 
was associated with significant decreases in power and 
continuity of attention versus placebo, whilst solifenacin 
had no detectable effect on cognition.

The majority of studies for OAB have been on non- 
frail women for only 12 weeks duration.71 A systematic 
review of the efficacy of pharmacological treatment for 
urinary incontinence in the elderly and frail elderly found 
that oxybutynin was the only drug that has been tested on 
the truly frail.72

In those with dementia, they may use cholinesterase 
inhibitors, which prevent the breakdown of acetylcholine, 
which in turn may increase the contractions of the bladder 
detrusor muscle. This may therefore worsen OAB. 
A systematic review investigated the use of 
a cholinesterase inhibitor for dementia with an anticholi-
nergic for OAB.73 Of the four studies that assessed cogni-
tion, three found no evidence of impairment using both 
drugs. One study found an improvement in cognition, but 
used donepezil at a higher dose than is currently approved. 
Three studies assessed functional outcomes, with one 
showing significant decline, another no significant differ-
ence and the last a significant improvement. Further 
research is needed in this group of patients.

Conclusion
OAB is a common problem, which affects the quality of 
life. Conservative treatment may help, but the majority 
need medical treatment. Anticholinergic medications are 
the most commonly used drugs. In the elderly population, 
this can add to an individual's anticholinergic load. 
Anticholinergic drugs have the potential to cross the 

blood brain barrier and cause cognitive side effects. 
There are increasing data that suggest that a high antic-
holinergic load increases the risk of cognitive adverse 
events, the development of dementia or potentially even 
death. Therefore, care is needed when treating elderly 
patients, especially the frail taking other medications, 
which contribute to their anticholinergic load. Trospium 
chloride which has different molecular properties to the 
other anticholinergics or mirabegron could be used 
instead. They are less likely to cross the blood brain 
barrier and evidence shows they are safe and do not have 
cognitive side effects. Each patient should be individually 
assessed and discussion regarding the risks and benefits, 
with the patient, family and carer. We do not want to 
deprive patients of treatment when they would value qual-
ity of life over the potential side effects.
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