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Safe Prescribing in Frailty 
Tackling Medicine Overuse & 

Anticholinergic Risks

Graham Stretch
9th October 2024

Session Plan

• Background
• Frailty
• Polypharmacy
• Consequences
• Cognitive impairment and ACB
• Strategies
• Resources
• Cases

The Care Home Service

• 34 Homes
• 1200 

Residents

• 08-20
• 365

GP

Age

18-108
Frailty++
Generalist
Dementia
Neuro
Physical

ePACT2 : Yr to July 2024 : 191k items : £1.8Mn : 98% Pharmacy
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Barnett et al, Lancet,
2012, 380, pp 37–43

Number of chronic conditions by age
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Bernard Isaacs 
Professor of Geriatric Medicine at Birmingham University 1974 – 1989.

In: Isaacs B. . An Introduction to Geriatrics. London: Balliere, Tindall and Cassell; 1965

The giants of geriatrics are immobility, instability, incontinence and intellectual impairment. They have in 
common multiple causation, chronic course, deprivation of independence and no simple cure.

— Bernard Isaacs, The Challenge of Geriatric Medicine, Oxford University Press, 1997

1. Immobility
2. Instability
3. Incontinence
4. Intellect

https://www.bgs.org.uk/resources/silver-book-ii-holistic-assessment-of-older-people
https://www.bgs.org.uk/resources/silver-book-ii-holistic-assessment-of-older-people
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RF

Urinary incontinence as a geriatric 
syndrome

• Multiple risk factors (RF), across multiple organ systems 
and domains1,2

RF

Urinary

Incontinence

Modulating factor

RF

RF

RF

RF

RF

RF

RF

RF

Young Elderly

With thanks to Catherine DuBeau for schematic
1. Adapted from Tinetti ME et al. JAMA 1995; 273: 1348-53.
2. Adapted from Inouye SK et al. J Am Geriatr Soc 2007; 55: 780-91.

Urinary

Incontinence

Urge urinary incontinence increases the risk 
of falls (instability) and fracture

• 6049 community dwelling women

• Weekly / more frequent episodes of URGE incontinence

• Independent risk factor for falls and non-vertebral fractures

• Not stress incontinence

• Urinary frequency, nocturia, and rushing to the bathroom to 
avoid urge urinary incontinence episodes

• Continence assessment routine as part of falls prevention

JS Brown et al J Am Geriatr Soc. 2000 Jul;48(7):721-5

Bidirectional association between urinary 
incontinence and (im)mobility

• Hip fracture – increased risk of incontinence pre/post-
op

• Urge urinary incontinence increases risk for falls/hip 
fracture

• Improving mobility and balance in cognitively 
impaired patients reduces daytime incontinence

Palmer et al J.Gerontol.A Biol.Sci.Med.Sci. 2002 Oct;57(10):M672-7.
Hasegawa  et al Arch.Gerontol.Geriatr. 2010 Jan-Feb;50(1):77-81.

Jirovec MM  Int.J.Nurs.Stud. 1991;28(2):145-151.

Association between urinary incontinence and 
white matter changes in the brain

• Studies in community-dwelling elderly link structural white matter 
changes on magnetic resonance imaging of the brain with:1

• Mobility impairment

• Cognitive impairment

• Urinary incontinence

• Elderly individuals with greater white matter hyperintensity burden 
also show increased prevalence of detrusor overactivity and difficulty 
maintaining continence on urodynamic studies2

1. Kuchel GA et al. J Gerontol A Biol Sci Med Sci 2009; 64A: 902-9.
2. Sakakibara R et al. J Neurol Neurosurg Psychiatry 1999; 67: 658–60.

http://www.ncbi.nlm.nih.gov/pubmed/10894308
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Breaking the chain of events / recognising the risk factors

• Holistic / MDT approach (CGA)

• MDG Meetings

• Improved screening for osteoporosis – primary and 
secondary (OG service)

• Falls and referral to falls service / IC/ICE/OT/Physio

• Cognitive screening and OPA memory services

• Improved continence screening / OPRAC

• Training

Persistence data
Persistence rates of all doses of the most prescribed 

antimuscarinic drugs and mirabegron over 8 months1

Patients starting a new course of OAB therapy in the 8 months to July 2013 were tracked for 8 months to measure how many remained on treatment. CSD Patient Data, Cegedim Strategic Data UK Ltd, March 2014.

Well, the Pfizer pill protects my heart from the side 
effects of the GSK pill that prevents potential liver 

failure due to the Novartis pill that minimises the risk 
of stroke posed by the AZ pill that reduces blood clots 

caused by the Roche pill…

The devil of 
it is I can’t 
remember 
the illness 

that started 
all this

Hovstadius et al, 2010, BMC Clinical Pharmacology, 10, 16

Polypharmacy - Sweden 2005-08
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POLYPHARMACY

“…should be conceptually 
perceived as a ‘disease’ with 
potentially more serious 
complications than those of 
the diseases these different 
drugs have been prescribed 
for”

Gafinkel et al. 
Arch Intern Med. 2010;170(18):1648–1654 

How?
• ‘Therapeutic enthusiasm’ - the ‘Illusion’

Thomas, BMJ 1978,20;1(6123):1327-8
• 200 patients treat / No treatment
• Same outcome

• The patients’ or their relatives’ demands
• An inappropriate response to non-medical problems
• Deprivation
• Unrealistic expectations by the prescriber, patient or both
• A failure to individualise treatment and to consider their overall needs
• Inadequate review
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DHSC : National overprescribing review report : 22 September 2021
www.gov.uk/government/publications/national-overprescribing-review-report

Pharmacokinetics
PB, Metabolism, 
Clearance, Elimination, 
BBB

GI motility = 
Constipation 

Cognitive function
change in CNS = confusion

Postural control
 in dopamine receptors in 

stratum 
 Static postural reflexes 
 FALLS/fractures 

Orthostatic 
circulatory 
responses 

Blunting of reflex 
tachycardia=postural 
hypotension, On rising 
from rest, BP should 
increase doesn’t = 
postural hypotension  
= FALLS

Pharmacodynamics
Sensitivity, Response, 
Compensation

Prostatic hypertrophy, OAB, 
urethral dysfunction 

= Incontinence 

Bone Health= 
Osteoporosis 

immobility 
instability 

incontinence 
intellect

ADRs Up to 20% of all admissions

Up to 50% preventable
Constipation Opiates, antihistamines, iron, calcium channel blockers, anticholinergics

Nausea and vomiting Many drugs

Postural hypotension, falls Sedatives, Antiparkinson drugs, antihypertensives, alcohol, psychotropics, 

anticholinergics

Impaired cognition Most CNS drugs, anticholinergics

Blood disorders Methotrexate, Carbemazepine, Sulphasalazine

GI bleeds Aspirin, NSAIDs, Warfarin, SSRIs, Prednisolone 

Confusion Cimetidine, hypnotics, anticholinergics

Blurred vision Anticholinergics, antihistamines, TCAs

Renal failure ACEI, NSAIDs

Hypertension NSAIDs

Extrapyramidal effects Metoclopramide, prochloperazine, antipsychotic

Anorexia Digoxin 

Altered taste ACEIs, metronidazole, zopiclone

ADRs : 10-20% Admissions 

//upload.wikimedia.org/wikipedia/commons/5/5f/Singapore_Road_Signs_-_Warning_Sign_-_Elderly_or_Blind_People.svg
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Anticholinergics

AChE Inh
(eg Donepezil)

Oxybutynin and the brain

• Time course effects of oral oxybutynin (0.3mg/kg) on [12C](+)3-MPB binding to muscarinic receptors 
in the brain of conscious monkey as measured by positron emission tomography (PET)

Image from Maruyama S et al. Poster presented at Incontinence Society Meeting 2007;  poster number 79.

Face-Name Memory : MRI

Placebo 1                                             Placebo 2 Hyoscine 

Hyoscine vs Hippocampal Activation

Risa Sperling et al, Proc Natl Acad Sci USA, 2002,99, 455-460

Jan 2015
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“Higher cumulative anticholinergic use is 
associated with an increased risk for 

dementia”

Gray et al. Cumulative use of strong anticholinergics and incident 
dementia: a prospective cohort study. 

JAMA Intern Med. 2015;175:401-7

The Headlines
Study suggests sleeping drugs can increase risk of Alzheimer’s. The Guardian, 27 January 2015

Popular sleep remedies and hay fever pills 'increase risk of Alzheimer's by more than 50%'. Daily Mail, 26 January 2015
Hay fever and sleeping tablets 'can increase risk of Alzheimer's and dementia'. Daily Mirror, 26 January 2015

Routine drugs for elderly ‘raise risk of dementia’. The Times, 26 January 2015
Hayfever pills and sleeping aids can 'significantly increase' risk of Alzheimer’s, says US study. The Independent, 26 January 2015

Hayfever drugs raise risk of Alzheimer's disease, say scientists. The Daily Telegraph, 26 January 2015
Dementia 'linked' to common over-the-counter drugs. BBC News, 27 January 2015

TSDD

Follow-up time

(person-years)

Dementia Alzheimer Disease

Number of 

Events HR (95% CI)

Number of Events 

HR (95% CI)

0 6137 154 1.00 Reference 124 1.00 Reference

1-90 7861 208 0.89 0.71-1.11 172 0.94 0.74-1.20

91-365 4849 171 1.21 0.96-1.52 128 1.19 0.92-1.55

366-1095 2461 94 1.15 0.88-1.52 80 1.30 0.96-1.75

>1095 3712 170 1.49 1.17-1.89 133 1.59 1.22-2.08

Risk for incident dementia and Alzheimer disease with 9-year cumulative 
anticholinergic use with 2-year lag time

n=3434, mean follow-up 7.3y Gray et al. JAMA Intern Med. 2015;175:401-7

“The use of medications with anticholinergic 
activity increases the cumulative risk of 

cognitive impairment and mortality.”

Fox et al. Anticholinergic medication use and cognitive impairment in 
the older population: the medical research council cognitive function 

and ageing study.

J Am Geriatr Soc. 2011 Aug;59(8):1477-83

Fox et al. 2011
• Thirteen thousand and four participants from UK aged 65 and 

older.

• Worsening brain function: participants ACB score 5 + scored 
lower test (MMSE).

• Increased death rate:
• End year 2: 20% people scoring 4 + vs. 7% scoring 0.

• Every extra ACB point scored odds dying ↑ 26%

• Cumulative risk both no. anticholinergic drugs & strength each 
drug’s anticholinergic effect
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Jessen et al. Eur Arch Psychiatry Clin
Neurosci (2010) 260:111–115

German, n=2600, Classified strength AC 
activity (1 to 4)

Level 1 – HR: 1.800; p < 0.001
Level 2 – HR: 1.534; p = 0.105
Level 3 – HR: 2.584; p = 0.002
Level 4 – HR: 3.361; p < 0.001

April 2016

Association Between Anticholinergic Medication Use and Cognition, Brain 
Metabolism, and Brain Atrophy in Cognitively Normal Older Adults

Risacher et al, JAMA Neurol. doi:10.1001/jamaneurol.2016.0580. April 18, 2016. Risacher et al, JAMA Neurol. doi:10.1001/jamaneurol.2016.0580. April 18, 2016.
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“In conclusion, we found that exposure to medications with possible AC 
activity as early as midlife is associated with increased risk of AD and 

accelerated atrophy in brain regions vulnerable to AD pathology before 
cognitive impairment. Our results have important public health implications.”

doi: 10.1136/bmj.k1315

BMJ 2018;361:k1315

Pharmacol Res Perspect. 2021;9:e00793 doi.org/10.1002/prp2.793
Published online 04 June 2021

“In summary, it appears that the use of oxybutynin satisfies the Bradford 

Hill criteria for establishing a causal link with the development of dementia, 

and this may also be the case for other anticholinergics that easily cross 
the blood–brain barrier. Should doctors and pharmacists make the case for 

avoiding anticholinergics associated with risk of dementia? The 

precautionary principle would suggest that we should act now and advise 

colleagues not to use anticholinergics associated with dementia for bladder 

symptoms when there are alternatives that appear to be safer”
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“We should not ignore its potential association with ACB
until causation is definitively demonstrated. A safety-first
approach, such as seen with alcohol intake and pregnancy,
maybe appropriate. Our patients expect transparency. How
many people would choose a treatment option that might
double their risk of developing dementia?”

E. Gil-Martins et al. Pharmacology & Therapeutics 213 (2020) 107554

Dysfunction of ABC transporters at the blood-brain barrier: 
Role in neurological disorders

AD PD
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Oxybutynin Hyoscine Solifenacin Tolterodine Darifenacin Trospium

DOI:10.1111/j.1365-2125.2011.03961.x
Br J Clin Pharmacol., 72:2, 235–246

EVALUATION OF THE CNS PENETRATION POTENTIAL OF ANTIMUSCARINIC 
AGENTS FOR THE TREATMENT OF OVERACTIVE BLADDER G
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http://www.medichec.com/
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20 Mar 2000 Essential hypertension 
(XE0Uc)

10 May 2002 Hypothyroidism (X40IQ)

02 Sep 2002 Deep vein phlebitis (XE0VY)

02 Sep 2002 H/O: pulmonary embolus 
(14AC.)

24 Nov 2005 Urinary incontinence (1A23.)

24 Oct 2006 Knee joint operations (7K3..)

13 Dec 2006 Asthma monitoring (XM1Xb)

04 Aug 2007 Glaucoma

18 Dec 2007 Serum cholesterol raised 
(44P3.)

18 Dec 2007 Hyperlipidaemia

01 Feb 2008 Indigestion (1954.)

01 Feb 2009 Rheumatoid Arthritis 
(N040..)

01 Feb 2010 Dyspepsia

27 Jun 2010 Morbid obesity (X40YQ)

19 Mar 2015 Osteoarthritis Hip pain 
(X75rv)

25 Sep 2016 Dry eyes (1B88.)

07 Jun 2020 Microcytic hypochromic 
anaemia (D00y1)

07 Jun 2021 Anaemia - iron deficiency

27 Mar 2022 Supraventricular tachycardia 
(Xa0k6)

Repeat File

• Amitriptyline 10mg Tablets

• Buprenorphine 10micrograms/hour 
transdermal patches

• Celluvisc 1% eye drops 0.4ml unit dose 
(Allergan Ltd)

• Co-dydramol 10mg/500mg tablets

• Dilzem XL 180 capsules (Teva UK Ltd)

• Domperidone 10mg tablets

• Folic acid 5mg tablets

• Gabapentin 100mg capsules

• Lacri-lube eye ointment (Allergan Ltd)

• Lactulose 3.1-3.7g/5ml oral solution

• Latanoprost 50micrograms/ml eye drops

• Levothyroxine sodium 25microgram tablets

• Levothyroxine sodium 50microgram tablets

• Omeprazole 20mg gastro-resistant capsules

• Oramorph 10mg/5ml oral solution 
(Boehringer Ingelheim Ltd)

• Paracetamol 500mg tablets

• Promethazine 25mg Tablets

• Salazopyrin EN-Tabs 500mg (Pfizer Ltd)

• Salbutamol 100micrograms/dose inhaler 
CFC free

• Scheriproct ointment (Bayer Plc)

• Seretide 125 Evohaler (GlaxoSmithKline UK 
Ltd)

• Simvastatin 40mg tablets

• Solifenacin 5mg tablets

• Trospium chloride 60mg MR capsules

• Warfarin 1mg tablets

• Warfarin 3mg tablets

• Warfarin 5mg tablets

Alternatives?
Antihistamine

• ‘1st Gen’

– chlorpheniramine

– diphenhydramine

– promethazine

• Current 
Indication?

• ‘2nd Gen’

– loratadine

– cetirizine

OAB

• Anti-Chol
– oxybutynin

– tolterodine

– solifenacin

– trospium

– darfenacin

• SNRI

– duloxetine

• B3 agonist
– mirabegron

TCI

• Depression
– SSRI

– SNRI

– Duloxetine

– Trazodone

• Neuropathic
– gabapentin

– pregabalin

– duloxetine

Optimise

• Try mirabegron for OAB - replace anti cholinergics, 

• No INR recorded requested warfarin – indication? stop  

• Pain relief Butrans 20, paracetamol 2 qds and oramorph 2.5-5mg 4hr prn record usage

• Stop amitriptyline / promethazine / domperidone

• repeat levothyroxine, salazopyrin, salbutamol and seretide. 

• Simvastatin to be reviewed non-concordant - stop?

New Rx

• Buprenorphine 20micrograms/hour transdermal patches - 4 patch - apply one as directed

• Gabapentin 100mg capsules - 100 capsule – I tds

• Mirabegron 50mg MR Tabs – 30 tabs – 1 OD

• Oramorph 10mg/5ml oral solution (Boehringer Ingelheim Ltd) - 300 ml - 5MLS WHEN REQUIRED UPTO 4-6 HOURLY

• Scheriproct ointment (Bayer Plc) - 30 gram - apply twice daily as needed

• (R) Levothyroxine sodium 25microgram tablets - 56 tablet - EVERY DAY

• (R) Levothyroxine sodium 50microgram tablets - 56 tablet – OD

• (R) Paracetamol 500mg tablets - 224 tablet - 2 FOUR TIMES A DAY regularily

• (R) Salazopyrin EN-Tabs 500mg (Pfizer Ltd) - 224 tablet - 2 TABLETS TWICE DAILY)

• (R) Salbutamol 100micrograms/dose inhaler CFC free - 200 dose - 1-2 PUFFS PRN

• (R) Seretide 125 Evohaler (GlaxoSmithKline UK Ltd) - 120 dose - ONE PUFF TWICE A DAY
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• Structured approach integrated with clinical judgement is 
required.

• Acknowledge some meds may be restarted – it’s a trial 

• Full engagement of patient, family, carers is imperative and 
honesty all round

• The MDT 
• Community pharmacists
• Share the workload with PTs/GP/PCN pharmacists/specialists
• Patients, relatives, carers, OTs, nurses etc can monitor drug effects 

and feedback 

• Focus on patients with the highest medication related risks 
and morbidities 

• For individual patients, focus on the drugs with the highest 
risks or highest benefits 

Everybody’s business
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Questions


