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Introduction

The lower urinary tracfLUT)consists of the urinary bladder and the urethra. Its function is to store
and expel urine in a coomfted and controlled manner. The storage phase of the micturition cycle

is characterised by the muscle of the bladder wall (the detrusor) remaining relaxed while the urethral
sphincters are contracted strongly enough to prevent urinary incontinence. eCsely, during

bladder emptying, the detrusor contracts and the urethral sphincters relax.

The central and peripheral nervous systemgulate this activity. Sensory nerves carry information
from the bladder, urethra and pelvic floor to the spinal carith the key sensory input passing into
the sacral segmentshie conus medullarjs Messages are relayed to the brainstem amd then
distributed widely to other areas of the braifhese brain centreare involved in processing
information about the kadder and urethrand entering urinary tract sensation into consciousness.
Higher brain centresontrol activity in the brainstem centres thabordinate the reflexes that
regulate urine storage and voiding. The brainstem cesgesd impulses down thgpinal cord tahe
micturition centres in the sacral spinal cord from wheerves pass to the muscle of the bladder wall
and urethral sphincters.

Therefore, it isapparent that while gluntary control over LUT function is reliant on higher level
functioning in the brainthe function of the lower urinary tract is also dependent on there being

intact neural pathwayswvhich not only travel the length of the spinal cord but also run in peripheral
nerves to and from the bladder and urethra. Because contret avine storage and voiding is

complex and is dependent on neurological elements that are widely distributed in anatomical terms,
the function of the lower urinary tract can be affected by a wide range of neurological diseases.

Urinary symptomgan arisedue to neurological disease the brain, the suprasacral spinal cord, the
sacral spinal cord (the conus medullaris) or the peripheral nervous system. Damage within each of
these areas of the neuroaxis tends to produce characteristic patterns of bladdesphincter
dysfunction(see table 1) Table 1. Lower urinary tract dysfunctions that can be seen with damage at
different levels within the nervous system

Tablel: Lower urinary tract dysfunctions that can be seen with damaaggedifferent levels within
the nervous system.

Bladder function Sphincter function

Brain conditions Overactive (neurogenic Usually normal.
detrusor overactivityy; more

common. Coordinated with bladder function

Underactiveg less common.

Suprasacraspinal cord Overactive (neurogenic Uncoordinated with bladder
conditions detrusor overactivity). function in some cases (detrusor
sphincter dyssynergia).

Sacral spinal cord or Underactive. Underactive.
peripheral nerve

conditions Impaired bladder compliance ir

somecases.

Urinary incontihnence in neurological disease 9
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Note: The table provides an overview of typical patterns of neurogenic lower urinary tract
dysfunction. Individual patients will exhibit a pattern of dysfunction which is dependent on the site
and severity of the neurological damagghe effect of neurological damage on urinary tract
sensation is variable; sensation may be absent (e.g. in complete spinal cord injury), impaired or
preserved.

The nature of the insult to the nervous system is atdevant In the paediatric populatiothe
neurological damage is often the result of congerdtadl perinatadefects such as cerebral palsy,

spina bifida (myelomeningocoele) or sacral agenesisalsispossibléo distinguish between

conditions that produce a fixed or stable insult to thervous system (for example stroke, spinal

cord injury and cauda equina compressiangithose that produce progressive damage through
processes that might be inflammatory or degenerative. Examples of progressive conditions include
the dementias, Parkinen's disease, multiple sclerosis andipieral neuropathy (see table 2).

Table2: Examples of neurological conditions that can affect lower urinary tract function

Congenitaland perinatal | Acquired, stable Acquired, progressive

lesions conditions or degenerative
conditions

Brain conditions Cerebral palsy Stroke Multiple sclerosis
Head injury tFNJAYyazyaQ
Dementias
Suprasacral spinal Spinaldysraphism Spinal cord injury Multiple sclerosis

cord conditions (e.gmyelomeningocoelp Cervical dviosi
ervical spondylosis

with myelopathy

SRRl e Mol Spinal dysraphism (e.g. Cauda equina Peripheral
peripheral nerve myelomeningocoele) syndrome neuropathy.

conditions : : o
Sacral agenesis Spinal cord injury

Ano-rectal anomalies Peripheral nerve
injury fromradical
pelvic surgery

Given that such wide range of neurological conditions can impact on the function ofth€, it is
not surprising that thesubsequent urinary dysfunction is variabl®me patientswith neurogenic
lower urinary tract dysfunction (NLUTB¥periene symptoms which relate to impairearine
storage such asncreased frequency of micturition (by day and/or night), urinary urgency and
urinary incontinence Badder emptying will be a problem for other indivalg voiding symptoms
includehesitancy, a slow urinary stream, the need to strand urinary retention. Storage and
voiding problems may also arise in combination.

Urinary tract symptoms have a significant impact on quality of ke example they can cause
embarrassment, lead to social isolation and impair activities of daily living. One of the most
distressing symptoms that arises fradt.UTDs urinary incontinence. The severity and nature of
neurological incontinence is dependamm many factors, including the site, the extent and the
evolution of the neurological lesiorincontinence can arise as a result of overactivity of the bladder,

Urinary incontihnence in neurological disease 10
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dysfunction of the urethral sphincters or a combination of the tudthough incontinencesimuch
more prevalent in the neurological, as opposed to general, populatienptevalence of
incontinence in theneuropathicpopulation is not welkstablishedanddata on this question is
difficult to obtain.

There are also secondary effects that eaise as a result of dysfunction of the LUT. There is a
markedly increased risk of urinary tract infection in patients with NLUTAE morbidity associated

with recurrent urinary tract infections can be seveldLUTxan have further importanimpacts

beyond the difficulty presented by overt symptomBor example, kidney function can be lost as a
result of abnormally high pressures within the bladder, from the effects of urinary tract infection and
as a result of urinary tract stone diseadehas log been established that conditions such as spinal
cord injury and spina bifida are associated with a high risk of renal complicatitmseverthere

are considerable difficulties when trying to estimate the risk of renal deterioration in the individual
patient, despite the improved appreciation of pathophysiology which has accompanied the
introduction of urodynamic investigations into clinical practice. Historically, conditions such as spinal
cord injury were associated with very low life expectandyich waspartly due to the high incidence

of renal failure but urinary tract sepsis also contributed to the prematuleath

It is also frequently the case that medical interventions do not restore normal urinary function.
Quality of life is affected bihe medical management regime which is used to treaththéJ TDmany
patients will have to cope with the side effects of medication,sbeial and psychological
consequences of using intermittent sefitheterisation, the impact of indwellingatheterisdion or
the continuing use of pads or appliances.

The impact of urinary symptoms and the management regime that is put in place will fall on both the
LI GASYdG FyR GKSANI OF NENA @ CKSNBE Aad GKSNBT2NB
affected by NLUTD; there may be issues in relation to the physical demands of looking after the
urinary tract needs of a disabled pers@s well as psychological, relationship and social pressures.

There are often a number of possible treatment strategieailable to an individual patient. A
comprehensive review dhe benefits and risks of different management strategiashoth the short

and long termis required in order to inform patients and carevlen they are faced with making
decisions regardinggeatment options Meeting the requirements for informed consent presents
particular challenges when treating patients with NLUTD. The issues involved can be complex and
some patients will have a cognitive impairment which will impact on their abiligntierstand

retain and process information. There is a need for clinical teams to have acdesssiontools

that helppatients who are faced with a choice between differéreatment options.

It is apparent that the selection of a management stratégyan individual patient should involve

the patient, carers anthe clinical teamand will involve consideration @f wide range of issuesThe
agreed treatment regime will have to meet theialrequirementsof patient and carer acceptability

and be asociated with satisfactory clinical outcomé&ecause of the proximity of the neurological
centres controlling bowel and sexual functions to those involved in LUT function, many patients with
neurological disease will have a combination of urinary, bowdlsexual dysfunction. The clinical

team should not treat LUT problems in isolation but should address associated problems in other
systems using a holistic approach.

A diverse range of interventions areaasin the management of NLUHBDd there is conserable
variation in clinical practicefFurthermore, &cess to supplies of aids and to specialist advice and
services lacks uniformityThe need to improve integration and expertise in continence services
within the NHS has been recognised for many yaadsthese requirements clearly extend into the
field of neurogenic incontinencePeople can be managed in a variety of different settings ranging
from the community to specialist surgical serviseghat he integration between community,
primary careand secondary/tertiary hospital services is of grisaportance Thetransition from
paediatric to adult services requires particularly careful management.

Urinary incontinence in neurological disease 11
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The economic cost of managing NLUTD is considerable. There are major costs associated with
contanment products the use of drug treatments and surgical interventions. There is also a further
huge financial impact as a result of patient requirements for carer, nursing and medical support. The
ability of an individual to work can be affected by thdltUTD which has an obvious financial impact

for the individual andor societyin general Further significant expenditure is associated with the
follow up of patients, some of whom are placed on ldagn urinary tract surveillance

Urinary incontinence in neurological disease 12
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Development of the guideline

Development of the gideline

What is a NICE clinical guideline?

NICE clinical guidelines are recommendations for the care of individuals in specific clinical conditions

or circumstances within the NHSrom prevention and selfare through primary and secondary
care to morespecialised services. We base our clinical guidelines on the best available research
evidence, with the aim of improving the quality of health care. We use predetermined and
systematic methods to identify and evaluate the evidence relating to specifeweyiestions.

NICE clinical guidelines can:

e provide recommendations for the treatment and care of people by health professionals

e be used to develop standards to assess the clinical practice of individual health professionals
e be used in the education andatining of health professionals

¢ help patients to make informed decisions

e improve communication between patient and health professional

While guidelines assist the practice of healthcare professionals, they do not replace their knowledge

and skills.

We prodice our guidelines using the following steps:
e Guideline topic is referred to NICE from the Department of Health

o Stakeholders register an interest in the guideline and are consulted throughout the development

process.
e The scope is prepared by the Nationahichl Guideline Centre (NCGC)
e The NCGC establishes a guideline development group

e A draft guideline is produced after the group assesses the available evidence and makes
recommendations

e There is a consultation on the draft guideline.
e The final guidelinesiproduced.

The NCGC and NICE produce a number of versions of this guideline:

¢ the full guideline contains all the recommendations, plus details of the methods used and the
underpinning evidence

¢ the NICE guideline lists the recommendations

¢ the quick referece guide (QRG) presents recommendations in a suitable format for health
professionals

e AYVF2NNXYIFGA2Y F2NJ OKS Lzt A0 6Wdzy RSNEGEF YRAY 3
language for people without specialist medical knowledge.

This version is thaull version. The other versions can be downloaded from NI@Evatnice.org.uk

Remit

NICE received the remit for this guideline from the Department of Health. They commissioned the
NCGC to produce the guideline.

The remit for this guideline is:

Urinary incontinence in neurological disease 13
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3.4

3.5

Urinary incontinence imeurological disease: management of lower urinary tract dysfunction in neurological disease
Development of the guideline

To produce a clinical guideline on the management of incontinenoeurological disease in all
ages
Who developed this guideline?

A multidisciplinary Guideline Development Group (GDG) comprising professionaingeoulpers and
consumer representatives of the main stakeholders developed this guideline (see section on
Guideline Development Group Membership and acknowledgements).

The National Institute for Health and Clinical Excellence funds the National Clinicdieutdntre

(NCGC) and thus supported the development of this guideline. The GDG was convened by the NCGC

and chaired byir. Simon Harrisoin accordance with guidance from the National Institute for
Health and Clinical Excellence (NICE).

The group met ewy five weeks during the development of the guideline. At the start of the
guideline development process all GDG members declared interests including consultangies] fee
work, shareholdings, fellowships and support from the healthcare industry. Afuddsequent GDG
meetings, members declared arising conflicts of interest, which were also recOhgeendixB).

Members were either required to withdraw completely or for part of the discussion if their declared
interest made it appropriate. The detail§ declared interests and the actions taken are shown in
AppendixB.

Staff from the NCGC provided methodological support and guidance for the development process.
The team working on the guideline included a project manager, systematic reviewers, health
economists and information scientists. They undertook systematic searches litetiature,

appraised theevidence, conductetMeta analysis andosteffectiveness analysis whei@propriate
anddrafted the guideline in collaboration with the GDG.

What thisguideline covers

The guideline covers adults and children (from birth) with lower urinary tract dysfunction resulting
from neurological disease or injury.

The clinical areas covered included:

e Assessment of lower urinary tract function and criteria for referral to specialist assessment.

e Physical interventions to aid urinary storageluding behaviouand bladder training, pelvic floor
muscle exercises and neuromuscular stimulation.

e Pharmacoloigal therapies to aid urinary storage and surgical procedures to treat incontinence
and improve bladder storage capacity.

e Physical aids and drug therapy to improve bladder emptying.
e Urinary diversion procedures
e Appliances and equipment to contain urigancontinence

Forfurther details please refer to the scopeAppendix Aand review questions in sectighl].

What this guideline does not cover

The guideline did not consider general management of the underlying disorder, management of
associated facal incontinence, sexual dysfunction or psychological prohlemmaanagement of
comorbidities.

Urinary incontinence in neurological disease 14
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Development of the guideline

Relationships between the guideline and other NICE guidance

Delete sections if not applicable to your guideline.

NICE Clinical Guideline® be updated by his guidance:

Multiple sclerosis. NICE clinical guideline 8 (2003). Available from www.nice.org.uk/guidance/CG8
Related NICE Interventional Procedures:

Laparoscopic augmentation cystoplasty (including clam cystoplasty). NICE interventional procedure
guidance 326 (2009). Available fromww.nice.org.uk/guidance/IPG326

Singleincision sukurethral short tape insertion for stress urinary incontinence in women. NICE
interventional procedure guidance 262 (2008). Available frormw.nice.org.uk/guidance/IPG262

Suburethrakynthetic sling insertion for stress urinary incontinence in men. NICE interventional
procedure guidance 256 (2008). Available framaw.nice.org.uk/guidance/IPG256

Insertion of extraurethral (noncircunferential) retropubic adjustable compression devices for stress
urinary incontinence in men. NICE interventional procedure guidance 224 (2007). Available from
www.nice.org.uk/guidance/IPG224

Insertion of biological slings for stress urinary incontinence. NICE interventional procedure guidance
174 (2006). Available fromww.nice.org.uk/guidance/IPG154

Intramural urethral bulking proceduresifstress urinary incontinence. NICE interventional
procedures guidance 138 (2005). Available froww.nice.org.uk/guidance/IPG138

Insertion of extraurethral (norcircumferential) retropubic adjustableompression devices for stress
urinary incontinence in women. NICE interventional procedure guidance 133 (2005). Available from
www.nice.org.uk/guidance/IPG133

Transobturator foramen procedures for efs urinary incontinence. NICE interventional procedure
guidance 107 (2005). Available framvw.nice.org/guidance/IPG107

Sacral nerve stimulation for urge incontinence and urgeneguency. NICE interveional procedure
guidance 82 (2004). Available frammvw.nice.org.uk/guidance/IPG82

Percutaneous posterior tibial nerve stimulation for overactive bladder syndrome. NICE interventional
procedure guidanceRPublication expected Autumn 2010.

Related NICE Clinical Guidelines:

Constipation in children and young people. NICE clinical guideline 99 (2010). Available from
www.nice.org.uk/guidance/CG99

Male lower urinary tract symptoms. NICE clinical guideline 97 (2010). Available from
www.nice.org.uk/guidance/CG97

Chronic kidney disease. NICE clinical guideline 73 (2008). Availablevinemice.org.uk/CG73

Urinary tract infection in children. NICE clinical guideline 54 (2007). Available from
www.nice.org.uk/guidance/CG54

Faecal incontinence. NICE clinicabigline 49 (2007). Available from
www.nice.org.uk/guidance/CG49

Dementia. NICE clinical guideline 42 (2006). Availablefiram.nice.org.uk/guidance/CG42
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Development ofhe guideline

Parkinson's disease. NICE clinical guideline 35 (2006). Available from
www.nice.org.uk/guidance/CG35

Urinary incontinence. NICE clinical guideline 40 (2006). Available from
www.nice.org.uk/guidance/CG40

Nocturnal enuresis in children (bedwetting). NICE clinical guid&lit€2010) Available from
www.nice.org.ukguidance/CG111

Patient experience in aduNHS serviceNICE clinical guideline 138 (2012). Available from:
http://guidance.nice.org.uk/CG138

Infection: prevention and control of healthcagssociated infections in primary and community care
NICE clinical guideliri89 012). Available fromhttp://guidance.nice.org.uk/CG139

NICE Related Guidance currently in development:
Spasticity in children. NICE clinical guideline. Publication expedte201i2.
Urinary Incontinence in WomeNICElinicalguideline Publication expecteduly 2013

Chronic kidney disease (update). Publication date to be confirmed.
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Urinary incontinence imeurological disease: management of lower urinary tract dysfunction in neurological disease

Methods

Methods

This chapter sets out in detail the methods used to generate the recommendations that are
presented in the subsequent chaptefhis guidance was developed in accordance with the methods
outlined in the NICE Guidelines Manual 2609

Developing the review questions and outcomes

Review questions were developed in a PICO fraank (patient, intervention, comparison and
outcome) for intervention reviews, and with a framewarkpopulation, index tests, reference
standard and target condition for reviews of diagnostic test accuracy. This was to guide the literature
searching proess and to facilitate the development of recommendations by the guideline
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performed. The questions were drafted by the NCGC technical team and refined and validated by
the GDG. The questions were based on the key clinical areas identified in the scope (Apparaix
outcomes are presented according to importance (of improving patient outcomes or minimising
harm). Further information on the outcome measures examined follows this section.

Chapter
1

Review questions

Does the use of clinical assessmemine
culture, a residual urine estimate or a bladder
diary/frequency volume chart change the
management of patients with neurological
disease?

Does the use of urodynamics (filling cystomet
leak point pressure measurements, pressure
flow studies of voiding, video urodynamics)
direct treatment or stratify risk of renal
complicationgsuch as hydronephrosis)

Do kehavioural management programmes
(timed voiding, voiding on request, prompted
voiding, bladder retraining, habit retraining,
urotherapy) compared with a) each other b)
usual care, improve outcomes?

What is the safety and efficacy of
antimuscarinics compared with a) placebo or

Outcomes

treatment as usual b) other antimuscarinics fo .

the treatmentof incontinence due to
neurological disease/ overactive bladder due
neurological disease?

Urinary incontinence in neurological disease

Change in outcomes

Direct treatment
Stratify risk

Frequency of voiding by day and night
No. of incontinencepisodes per week
Patient and carer perception of symptoms
Quality of life

Treatment adherence

Adverse events

Quiality of life.
Frequency of voiding by day and night.

Number of incontinence episodes per
week.

Maximum cystometric capacity
Bladder compliance

Residual urind’atients and carers'
perception of symptoms.

Kidney function (hydronephrosis)

Adverse events, including urinary tract
infections, renal complications and
unscheduled hospital admissions.

Treatment adherence
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Chapter
2

Review questions

What is the safety and efficacy of detrusor
injections of botulinum toxinype A or B

compared with a) usual care b) antimuscarinic

c) augmentation cystoplasip neurological
diseas®

What is the safety and efficacy of augmentatic

cystoplasty compared with djotulinum toxin

Outcomes

b) usual care in neurological disease c) urinar ®

diversion?

Does pelvic floor muscle training with or
without electrical stimulation pbiofeedback
compared with treatment as usual, improve
outcomes?

What is the safety and efficacy of urethral tapi

and sling surgery compared wi#t) bladder
neck closure bjyisual care in neurological
disease?

Whatis the safety and efficacy aftificial

urinary sphinctereompared with usual care in

neurological disease?

What is the safety and efficacy of alpblckers
compared with a) other adrenergic antagonist

b) placebo/usual care for the treatment of

Urinary incontinence in neurological disease

Quality of life

Frequency of voiding by day and night.
Number of incontinence episodes
Urgency

Increased bladdecapacity

Residual urine

Kidney function

Adverse events, including urinary tract
infections, unscheduled hospital
admissions, generalised muscle weakness

Treatment continuance

Incontinence level

The need for intermittent catheterisation

Quality of life / patient or carer perception

of symptoms

Adverse events, including UTIs, renal

complications, bladder stones, metabolic

complications, cancer and unscheduled
hospital admissions.

Bladder capacity and detrusor pressures
Frequency of voiding by day and night
No. of incontinence episodes per week
Quality of life
Maximum cystometric capacity
Residual urine

Treatment adherence

Number of incontinence episodes per week.
Severity of incontinence.

Symptoms relating to bladder emptying, for
example poor urinary stream, need for
intermittent catheterisation.

Quality of life.

Patients and carers' perception of symptom:
Adverse events, including urinary tract
infections, renal complications, bladder
stones and unscheduled hospital admission

Damage caused by catheterisation

Incontinence levet frequency and severity
Symptoms relating to bladder emptying
Quality of life / patiat or carer perception
of symptoms

Adverse events, including UTIs, renal
complications, bladder stones, infection o
prosthesis, device failure and unschedule
hospital admissions.

Quality of life
Frequency of voiding by day and night
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Chapter

Review questions
incontinence due to neurological disease?

Do prophylactic antibiotics compared with a) r
treatment b) other antibiotis reduce the risk of
symptomatic urinary tract infections?

What are the long term risks associated with
the long term use of intermittent
catheterisation, indwelling catheters and penil
sheaths?

What is the safety and efficacy of the catheter
valve compared witlurinary drainage bags in
neurological disease?

What is the efficacy of the ileal conduit
diversion compared with usual care in
neurological disease?

Does monitoring or do surveillance protocols
improve patient outcomes?

What interventions or configuration of service!
improve outcomes when a patient is
transferred from child to adult services?

For patients and their carers with lower urinar
tract dysfunction associated with neurological
disorders, what are the experiences of access
and interaction with services that address the:
issues?

Urinary incontinence in neurological disease

Outcomes

e Urgency

e Symptoms relating to bladder emptying, for
example poor uriary stream

e Q-max (maximum flow rate)

e Residual urine volume

e Adverse events, including postural
hypotension and other unscheduled hospita
admissions.

e Treatment adherence

e Symptomatiaurinary tract infectionsTIg
e Adverse events

e Quality of life
e Long term risks as specified in question

¢ Include kidney, bladder and renal stones
(urolithiasis, renal lithiasis and
nephrolithiasis)

e Cystolithiasis
e Pyelonephritis

No. of incontinence episodes per week
Patient and carer perception of symptoms
e Quality of life
e Kidney function (hydronephrosis)
e Treatment adherence
e Adverse events (UTI, catheter blockage)
e Successful trial witout a catheter
e Quality of life
et F GASY(d 2NJ OF NBENRQ L
e Adverse events, including urinary tract
infections, renal complicationpyocystis,
complications with the stoma (e.g.
parastomal hernia) and unscheduled hospiti
admissions.
e Quality of life
¢ Kidney function

e Renal impairmenthydronephrosis, urinary
tract stones, urinary tract infection,
malignancy (bladder cancer

e Unplanned hospital admissions

e Patient Experience

e Quality of Life

e Morbidity (renal impairment, incontinence,
urinary tract infections)

e Continuity of Care

e Readmission to hospital

e Quality of life

e Patients satisfaction
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Chapter Review questions Outcomes
8 Does the provision of information and support o Frequency of voiding by day and night

regarding the different management systems

N e ¢ No. of incontinence episodes per week
i Vv i u .

e Symptoms related to bladder emptyirgg.
poor urinary stream

e Patient and carer perception of symptoms
Quality of life

Kidney function (hydronephrosis)
Maximum cystometric capacity

Bladder compliance

Residual urine

e Treatment adherence

e Adverse events

4.2 Searching for evidence

4.2.1 Clinical literature search

Systematic literature searches were undertakendentify relevantevidence within published
literature. These searches were conduciadiccordance wittThe Guidelias Manua[2009].

Clinical databases were searched using relevant medical subject headingsxfremms and study
type filters where appropriate. Studies published in languages other tharsEnggire not reviewed.
Where possible, searches were restricted to articles publishéueiiEnglish language. All searches
were conductedn the following core databaseMEDLINE, Embase, Cinahl and The Cochrane
Library. A additional subject specific datese (PsycINF@)as usedor the patientinformation
question All searches were updated 6™ January 2012No papers after this date were
considered.

The accuracy ofesirch strategiesvas assured by crosheckingwith: the bibliographieof relevant

key papers, search strategies in other systematic reviams GD&ecommendedstudies. The
guestions, the study types applied, the databases searched and the years covered can be found in
AppendixC

During the scoping stage t@pic-specift search was conducted for guidelidesportsin the generic
websites listed belowandin those of relevant specialist organisatio@earchsfor grey or
unpublished literature wer@ot undertaken All references sent by stakeholders were considered.

e Gudelines International Network database (www-g.net/)

¢ National Guideline Clearing House (www.guideline.gov/)

¢ National Institute for Healtland Clinical Excellen¢&ww.nice.org.ukj
e Scottish Intercollegiat&uidelines Network (www.sign.ac.uk/)

e NHS Evidencevivw.evidence.nhs.uk/

e TRIP Database (www.tripdatabase.com/)

4.2.2 Health economic literature search

Systematic literature searches were also undertaken to idergifjvant health economic evidence
within published literatureA broad search relating tthe guideline populationvas conductedn the
NHS economic evaluation database (NHS EED), the Health Economic Evdbaditibase (HEED)
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and Health Technologys8essmenf{HTA) databasevith no date restrictiongpplied Using a specific
economic filterthe search waslsorunin MEDLINE and Embase from 20@®ensure recent
publications that lad not yet been indexed by the aforementionddtabases were identified. Where
possible, searches were restricted to articles publishetlérEnglish language.

The search strategies for health economics are includégppendix CAll searches were updated on
10" January 2012No papers publishedfer this date were considered.

Evidence of effectiveness

The Research Fellow:

o Identified potentially relevant studies for each review question from the relevant search results
by reviewing titles and abstractsfull papers were then obtained.

o Reviewed fll papers against prepecified inclusion / exclusion criteria to identify studies that
addressed the review question in the appropriate population and reported on outcomes of
interest (review protocols are included Appendix D.

e Critically appraised rel@nt studies using the appropriate checklist as specified in The Guidelines
Manual.

e OEGNI OGSR 188 AYyF2NXIGAR2Y | 062dzi GKS &GdzReQa
tables are inclded in Appendi¥.

e Generated summaries of the evidence by outcome (included in the relevant chapterupsje

0 Randomised studies: meta analysed, where appropriate and reported in GRADE profiles (for
clinical studiesy, see below for details

0 Observatiorl studies: data presented modified GRADE profiles

0 Qualitative studies: each study summarised in a table where possible, otherwise presented in a
narrative.

The modified GRADE profile contains all the same elements as the profile generated by theesoftwa
GRADEpro (for example including study limitations and imprecision) but enables data to be
presented in one cell for ease of readability.

Inclusion/exclusion

See the review protocols isppendix Dfor full details. The following inclusion/exclusion aiia are

of note. A minimum sample size of 20 participants was the minimum requirement for studies to be
included on the question on antimuscarinincs. For the question on behaviour therapy the population
included elderly patients without neurological d&se or injury. For the question on access to and
experience of services the population included patients with neurological disease or injury who did
not necessarily have incontinence. For this question, the websites of stakeholder organisations were
seached for relevant audit or survey data.

Methods of combining clinical studies
Data synthesis for intervention reviews

Where possible, metanalyses wereonducted to combine the results of studies for each review
question using Cochrane Review Managewn{Ran5) software Fixedeffects Mantel-Haenszel)
techniques were used to calculate risk ratios (relative risk) for the binary outconuesttinence,
measures of renal function (frequency of occurreneglyerse events and treatment continuance
Thecontinuous outcomescontinence (fregency of incontinence episodes) antbdynamics
investigationsvere analysed using an inverse variance method for pooling weighted mean
differences and where the studies had different scales, standardised mean ddésrerere used.
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When no events were recorded in the control arm, the Peto odds ratio was calculated. The risk
difference was used to derive the absolute effects.

Statistical heterogeneity was assessed by considering thegeisired test for significanca p<0.1 or
an ksquared inconsistency statistic of >50% to indicate significant heterogeneity.

For continuous outcomes, the means and standard deviations were required foranatgsis. In

some casedata relative risks (categorical outcomes) and md#ierence (continuous outcomes)

could not be calculated (for example medians or p values only were presented). Here, we presented
the data available but do not assess imprecision. Evidence statements are not produced for these
outcomes.

Forcategoricabutcomes, absolute event rates were also calculated using the GRADEpro software
using event rate in the control arm of the pooled results.

Types of analysis

Estimates of effect from individual studies were based on Intention To Treat (IT¥3ianeth the
exception of the outcome of experience of adverse events where Available Case Analysis (ACA) was
used (or ITT if this was not possible). ITT analysis is where all participants that were randomised are
considered in the final analysis baseutbe intervention and control groups to which they were
originally assigned. We assumed that participants in the trials lost to falfpdid not experience an
outcome of interest (categorical outcomes) and they waubd considerably change the average

scores of their assigned groups (for continuous outcomes).

It is important to note that ITT analyses tend to bias the results towards no difference. ITT analysis is
a conservative approach to analyse the data, and therefore the effect may be smallen tleatity.

Types of studies

For the intervention reviews, randomised controlled trials (RCTs) were the considered the most
robust type of study design that could produced an unbiased estimate of effect. Hofeewsme
questions RCTs were not availakded the GDG considered evidence from observational studies to
be relevant. This is detailed in the review protocoléjpendix D.

Appraising the quality of evidence by outcomes

The evidence for outcomes from the included RCT and observational studiegvetuated and
LINBASYGSR dzaAAy3d Iy FREFLIFGAZ2Y 2F (GKS WDNI RAY3
9@ tdzZ GA2Y 6Dw! 590 (22f062EQ RSOSt21LISR o0& (KS
(http://www.gradeworkinggroup.org/). The software (GRADEpro) dgwedoby the GRADE working
group was used to assess the quality of each outcome, taking into account individual study quality
and the metaanalysis results. The summary of findicharacteristics and findinggas presented as

one tablein this guidelineThistable includes pooled outcome data, where appropriate, an absolute
measureof the intervention effect and the summary of quality of evidence for that outcome. In this
table, the columns for intervention and control indicate the sum of the sampld@izzntinuous
outcomes. For binary outcomes such as number of patients with an adverse event, the event rates
(n/N: number of patients with events divided by sum of number of patients) are shown with
percentages. Reporting or publication bias was onlgmaikito consideration in the quality

assessment and includefit was apparent.

Each outcome was examined separately for the quality elements listed and defifadlal and
each graded using the quality levels listed able4: The main criteria considered in the rating of
these elements are discussed below (see secti@bGrading of Evidence). Footnotes were used to
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describe reasons for grading a quality elemas having serious or very serious problems. The
ratings for each component were summed to obtain an overall assessment for each outcome.

Table3: Description of quality elements in GRADE for intervention studies
Quality element  Description

Limitations Limitations in the study design and implementation may bias the estimates of the
treatment effect. Major limitations in studies decrease the confidence in the estimate
the effect.

Inconsistency Inconsistency refers to amnexplained heterogeneity of results.

Indirectness Indirectness refers to differences in study population, intervention, comparator and
outcomes between the available evidence and the review question, or recommendat
made.

Imprecision Results are impm@se when studies include relatively few patients and few events and

thus have wide confidence intervals around the estimate of the effect relative to the
clinically important threshold.

Publication bias  Publication bias is a systematic underestimate mioaerestimate of the underlying
beneficial or harmful effect due to the selective publication of studies.

Table4:Levels of quality elements in GRADE

Level Description

None There are no serious issues with the evidence

Serious The issues are serious enough to downgrade the outcome evidence by one level
Very serious The issues are serious enough to downgrade the outcome evidence by two levels

Table5:Overall quality of outcome evidence in GRADE

Level Description
High Further research is very unlikely to change our confidence in the estimate of effect
Moderate Further research is likely to have an important impact on our confidence in the estimi

of effect and may change the estimate

Low Furtherresearch is very likely to have an important impact on our confidence in the
estimate of effect and is likely to change the estimate

Very low Any estimate of effect is very uncertain

Grading the quality of clinical evidence

After results were pooledhie overall quality of evidence for each outcome was considered. The
following procedure was adopted when using GRADE:

1. A quality rating was assigned, based on the study design. RCTs start HIGH and observational
studies as LOW, uncontrolled case series & bOVERY LOW.

2. The rating was then downgraded for the specified criteria: Study limitations, inconsistency,
indirectness, imprecision and reporting bias. These criteria are detailed below. Observational
studies were upgraded if there was: a large magnitatieffect, doseresponse gradient, and if all
plausible confounding would reduce a demonstrated effect or suggest a spurious effect when
NEadzZ 6a aK2gSR y2 STFFSOGP® 91 OK ljdzZtAde StSYS
of bias were ratedlown -1 or-2 points respectively.

3. The downgraded/upgraded marks were then summed and the overall quality rating was revised.
For example, all RCTs started as HIGH and the overall quality became MODERATE, LOW or VER®
LOW if 1, 2 or 3 points were deducteskpectively.

4. The reasons or criteria used for downgrading were specified in the footnotes.
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The details of criteria used for each of the main quality element are discussed further in the following

sections

Study limitations

The main limitations forandomised controlled trials are listed Trable®.

Table6: Study limitations of randomised controlled trials

Limitation Explanation

Allocation Those enrolling patients are aware of the group to which the next enrolled patient v
concealment 0S tt20FG4SR o0YIF22NJ LINEoftSY Ay alLlSdzw

Lack of blinding

Incomplete
accounting of

day of week, birth date, chart number, etc)

Patient, caregivers, those recording outcomes, those adjudicating outcomes, or dai
analysts are aware of the arm to which patients are allocated

Loss to followup not accounted and failure to adhere to the intention to treat princip
when indicated

patients and
outcome events

Selective outcome
reporting

Other limitations

Reporting of some outcomes and not others on the basis of the results

For example:

e Stopping early fobenefit observed in randomised trials, in particular in the absenc
of adequate stopping rules

e Use of unvalidated patierteported outcomes

e Carryover effects in crossver trials

e Recruitment bias in cluster randomised trials

Inconsistency

Inconsistency refers to an unexplained heterogeneity of results. When estimates of the treatment
effect across studies differ widely (i.e. heterogeneity or variability in results), this suggests true
differences in underlying treatment effect. When heteeogity exists (Chi square p<0.1 esquared
inconsistency statistic of >50%), but no plausible explanation can be found, the quality of evidence
was downgraded by one or two levels, depending on the extent of uncertainty to the results
contributed by theinconsistency in the results. In addition to thesduare and Chi square values, the
decision for downgrading was also dependent on factors such as whether the intervention is
associated with benefit in all other outcomes or whether the uncertainty alloeiimagnitude of

benefit (or harm) of the outcome showing heterogeneity would influence the overall judgment about
net benefit or harm (across all outcomes).

If inconsistency could be explained based ongpecified subgroup analysis, the GDG tookititis
account and considered whether to make separate recommendations based on the identified
explanatory factors, i.e. population and intervention. Where subgroup analysis gives a plausible
explanation of heterogeneity, the quality of evidence would notlbg/ngraded.

Indirectness

Directness refers to the extent to which the populations, intervention, comparisons and outcome
measures are similar to those defined in the inclusion criteria for the reviews. Indirectness is
important when these differences aexpected to contribute to a difference in effect size, or may
affect the balance of harms and benefits considered for an intervention.
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Imprecision

The sample size, event rates, the resulting width of confidence intervals and the minimal important
difference in the outcome between the two groups were the main criteria considered.

The thresholds of important benefits or harms, or the MID (minimal important difference) for an
2dz602YS INB AYLRNIFydG O2yaiRSNI (A28 ax YFLA2NNIR Syl0SE
difference between intervention and control groups and in assessing imprecision. For continuous
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informed patients or informed proxies perceiveiagortant, ether beneficial or harmful, and that

would lead the patient or clinician to consider a change in the managefiént An effect estimate

larger thanthe MIDisgpa A RSNBR (2 0S GOt AyAOFIffe AYLERNIIY
considered in terms of changes of absolute risk.

The difference between two interventions, as observed in the studies, was compared against the

MID when considering whetherthg/fiRA y3a ¢6SNB 2F 4 Of AyAOlFf AYLRN
decisions. For example, if the effect size was small (less than the MID), this finding suggests that
there may not be enough difference to strongly recommend one intervention over the othedbase

on that outcome.

We searched the literature for published studies which gave a minimal important difference point
estimate for the outcomes specified in the protocol and agreement was obtained from the GDG for
their use in assessing imprecision throughthe reviews in the guidelineOnly one such MID was
identified and this was for the Incontinen€guality of Life {QoL) questionnaire with akillD of 13

points®. For those outcomes where no specific MID was set by the GDG, the default GRADE pro
MIDs were used. For categorical data, we checked whether the confidence interval of the effect
crossed one or two ends of the rgm of 0.751.25. For quantitative outcomes two approaches were
used. When only one trial was included as the evidence base for an outcome, the mean difference
was converted to the standardized mean difference (SMD) and checked to see if the confidence
interval crossed 0.5. However, the mean difference (95% confidence interval) was still presented in
the Gradeprofile. If two or more included trials reported a quantitative outcome then the default
approach of multiplying 0.5 by standard deviation (takemh&smedian of the standard deviations
across the metanalyzed studies) was employed. When the default MIDs were used, the GDG would
assess the estimate of effect with respects to the MID, and then the imprecision may be
reconsidered.

The confidence inteqal for the pooled or best estimate of effect was considered in relation to the
MID, asllustrated inFigure 1. Essentially, if the confidence interval crossed the MID threshold, there
was uncertainty in the effect estimate in supporting our recommendafleecause the Cl was
consistent with two decisions) and the effect estimate was rated as imprecise.
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Figurel: lllustration of precise and imprecision outcomes based on the confidence interval of
outcomes in a forest plot

Appreciable Appreciable
harms benefits

| I |

P >

IMPRECISE

O

t

no difference

Source: Figure adapted from GRADEPro software.

MID = minimal important difference determined for each outcome. The MIDs are the threshold for
appreciable benefits and harms. The confidence intervals of the top three points of the diagram were
consideredprecise because the upper and lower limits did not cross the MID. Conversely, the bottom
three points of the diagram were considered imprecise because all of them crossed the MID and
reduced our certainty of the results.

Evidence statements

Evidence statments summarising the results of the trials by outcome were produced for all study
types. For RCTs the statements were based on the statistical significance of the results. Statements
were not produced when no estimation of the intervention effect cooédcalculated.A substantial
proportion of the evidence for this guideline was from observational studies (in particular before and
after studies). @ aid the reader of the guidelineh¢ decision was taken to summarise these studies
with evidence staterants describinghe overall direction of the results. If the studies were too
heterogeneous, statements summarising the main conclusion of each study were produced.

Evidence of coseffectiveness

Evidence on costffectiveness related to the kegfinical issues being addressed in the guideline was
sought. The health economist:

e Undertook a systematic review of the economic literature
e Undertook new coseffectiveness analysis in priority areas

Literature review

The Health Economist:

¢ Identified poterially relevant studies for each review question from the economic search results
by reviewing titles and abstractsfull papers were then obtained.
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e Reviewed full papers against pseecified inclusion / exclusion criteria to identify relevant studies
(se= below for details).

o Critically appraised relevant studies using the economic evaluations checklist as specified in The
Guidelines Manual,

e 9EGNI OGSR 1S& AyT¥F2N)I {Ae@rgsultsdta eddende klfes feviddrRe Q &
tables are included in Append

e Generated summaries of the evidence in NICE economic evidence profiles (included in the
relevant chapter writeups)¢ see below for details.

4.4.1.1 Inclusion/exclusion

Full economic evahtions (studies comparing costs and health consequences of alternative courses
of action: cosgutility, costeffectiveness, codbenefit and costonsequence analyses) and
comparative costing studies that addressed the review question in the relevantgimpuwere
considered potentially applicable as economic evidence.

Studies that only reported cost per hospital (not per patient), or only reported averasfe

effectiveness without disaggregated costs and effects, were excluded. Abstracts, posteraisiev
letters/editorials, foreign language publications and unpublished studies were excluded. Studies
judgedtohaveK R 'y | LILIX AOFoAtAdGe NIXGAYy3a 2F Wy20 | LIL
took the perspective of a neG®ECD country).

Ramaining studies were prioritised for inclusion based on their relative applicability to the
development of this guideline and the study limitations. For example, if a high quality, directly
applicable UK analysis was available other less relevant studigsion have been included. Where
exclusions occurred on this basis, this is noted in the relevant section.

For more details about the assessment of applicability and methodological quality see the economic
evaluation checklist (The Guidelines Manual, AgjbeH * and the health economics research
protocol in AppendiD.

When no relevant economic analysis was found from the economic literature review, relevant UK
NHS unit costs related to the compdrimterventions were presented to the GDG to inform the
possible economic implication of the recommendation to make.

4.4.1.2 NICE economic evidence profiles

The NICE economic evidence profile has been used to summarise cost aatfexiateness

estimates. The @nomic evidence profile shows, for each economic study, an assessment of
applicability and methodological quality, with footnotes indicating the reasons for the assessment.
These assessments were made by the health economist using the economic evathatilist from
The Guidelines Manual, AppendhX. It also shows incremental costs, incremental outcomes (for
example, QALYs) and the incremental exfétctiveness ratio from the primary analysas, well as
information about the assessment of uncertainty in the analysis. If aUtdstudy was included in

the pr70file, the results were converted into pounds sterling using the appropriate purchasing power
parity’.

Table7: Content of NICE economic profile

Item Description
Study First author name, reference, date of study publication and country perspective.
Limitations An assessment of methodological quality of the study*:

e Minor limitations¢ the study meets all quality criteria, or the study fails to meet on
or more quality criteria, but this is unlikely to change the conclusions atmstt
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Item

Applicability

Other comments
Incremental cost

Incremental effects

ICER

Uncertainty

Description
effectiveness.

e Potentially serious limitationg the study fails to meet one or merquality criteria,
and this could change the conclusion abouosteffectiveness

e Very serious limitationg the study fails to meet one or more quality criteria and thi
is very likely to change the conclusions aboosteffectiveness. Studies with very
serious limitations would usually be excluded from the economic profile table.

An assessment of applicability of the study to the clinical guideline, the current NH¢

situation and NICE decisignaking*:

¢ Directly applicable the applicabiliy criteria are met, or one or more criteria are not
met but this is not likely to change the conclusions abmsteffectiveness.

o Partially applicable one or more of the applicability criteria are not met, and this
might possibly change the conclusions aboosteffectiveness.

¢ Not applicable; one or more of the applicability criteria are not met, and this is like
to change theconclusions aboutosteffectiveness.

Particular issues that should be considered when interpreting the study.

The mean cost associated with one strategy minus the mean cost of a comparator
strategy.

The mean QALYs (or other selected measure of health outcome) associated with ¢
strategy minus the mean QALYs of a comparator strategy.

Incremental coseffectiveness ratio: the incremental cost divided by the respective
QALYs gained.

Asummary of the extent of uncertainty about the ICER reflecting the results of
deterministic or probabilistic sensitivity analyses, or stochastic analyses of trial date
appropriate.

*Limitations and applicability were assessed using the economic &i@tuchecklist from The Guidelines

Manual, AppendiG*

Where economic studies compare multiple strategies, results are presented in the economic
evidence profiles for the paivise comparison spéed in the review question, irrespective of

Ada WI LILINE LINA |

option ¢ a clinicd
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Undertaking new health economic analysis

As well as reviewing the published econonierature for each review question, as described above,
new economic analysis was undertaken by the Health Economist in priority areas. Priority areas for
new health economic analysis were agreed by the GDG after formation of the review questions and

consderation of the available health economic evidence.

Additional data for the analysis was identified as required through additional literature searches
undertaken by the Health Economist, and discussion with the GDG. Model structure, inputs and
assumptionsvere explained to and agreed by the GDG members during meetings, and they
commented on subsequent revisions.

SeeAppendix For details of the health economic analysis/analyses undertaken for the guideline.

Urinary incontinence in neurological disease 28

i



Urinary incontinence imeurological disease: management of lower urinary tract dysfunction in neurological disease
Methods

4.4.3 Costeffectiveness criteria

bL/ 9Qav{NBSARINTG G f dzS 2dzRASYSyday LINAYyOALX Sa T2\
principles that GDGs should consider when judging whether an intervention offers good value for

1
money .

In general, an intervention was considered to besteffectiveif either of the following criteria
applied (given that the estimate was considered plausible):

a. The intervention dominated other relevant strategies (that is, it was both less costly in terms of
resource use and more clinically effective compared with all the other relevant alternative
strategies), or

b. The intervention cost less than £20,000 per quaditusted lifeyear (QALY) gained compared
with the next best strategy.

If the GDG recommended amervention that was estimated to cost more than £20,000 per QALY
gained, or did not recommend one that was estimated to cost less than £20,000 per QALY gained,
GKS NBlFaz2ya T2N) GKAa RSOAaAzy | NB RAaO&a®aSR S
section of the relevant chapter with reference to issues regarding the plausibility of the estimate or
G2 GKS FFLOG2NR aSi 2dzi Ay GKS W{20Alft @I ftdsS 2
3dzA R yOS Qo

If a study reported the cost per life yeaatiged but not QALYSs, the cost per QALY gained was
estimated by multiplying by an appropriate utility estimate to aid interpretation. The estimated cost
per QALY gained is reported in the economic evidence profile with a footnote detailing thiedife
ganed and the utility value used. When QALYs or life years gained are not used in the analysis,
results are difficult to interpret unless one strategy dominates the others with respect to every
relevant health outcome and cost.

4.5 Developing recommendations

Over the course of the guideline development process, the GDG was presented with:

¢ Evidence tables of the clinical and economic evidence reviewed from the literature. All evidence
tables are in Appendiik

e Summary of clinical and economic evidence and quédis presented in chapte6s- 13)
e Forest plots and summary ROC curves (Appdjix

e A description of the methods and results of the ceffectiveness analysis undertaken for the
guideline (Appendik

Recommendations were drafted on the basis of the Gid&pretation of the available evidence,

taking into account the balance of benefits, harms and costs. When clinical and economic evidence
was of poor quality, conflicting or absent, the GDG drafted recommendations based on their expert
opinion. The consketations for making consensus based recommendations include the balance
between potential harms and benefits, economic or implications compared to the benefits, current
practices, recommendations made in other relevant guidelines, patient preferencesjaatite

issues. The consensus recommendations were done through discussions in the GDG, or methods of
formal consensus were applied. The GDG may also consider whether the uncertainty is sufficient to
justify delaying making a recommendation to await funthesearch, taking into account the

potential harm of failing to make a clear recommendat{@ee Section 5.3The main considerations
specific to each recommendation are outlined in tddence to Recommendation Sectjneceding

the recommendation sean.
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Research recommendations

When areas were identified for which good evidence was lacking, the guideline development group
considered making recommendations for future research. Decisions about inclusion were based on
factors such as:

the importanceto patients or the population

national priorities
potential impact on the NHS and future NICE guidance
ethical and technical feasibility

Validation process

The guidance is subject tosixweek public consultation and feedback as part of the quality
assuance and peer review the document. All comments received from registered stakeholders are
responded to in turn and posted on the NICE website when thgphdication check of the full
guideline occurs.

Updating the guideline

Following publication, anchiaccordance with the NICE guidelines manual, NICE will ask a National
/2t t 102N dAy3 / SYiuNB 2N GKS blrdAz2ylt /tAyAOLt
whether the evidence base has progressed significantly to alter the guideline recahatiwrs and
warrant an update.

Disclaimer

Health care providers need to use clinical judgement, knowledge and expertise when deciding
whether it is appropriate to apply guidelines. The recommendations cited here are a guide and may
not be appropriate fouse in all situations. The decision to adopt any of the recommendations cited
here must be made by the practitioners in light of individual patient circumstances, the wishes of the
patient, clinical expertise and resources.

The National Clinical GuidedirCentre disclaims any responsibility for damages arising out of the use
or nonuse of these guidelines and the literature used in support of these guidelines.

Funding

The National Clinical Guideline Centre was commissioned by the National Instituteaftir &fed
Clinical Excellence to undertake the work on this guideline.
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Key priorities for implementation

From the full set of recommendations, the GDG seletted10)key priorities for implementation.
The criteria used for selecting these recommendations are listed in detail in The Guidelines Manual

The reasons that each of these recommendations was chogeshamwn in the table linking the
evidence to the recommendation in the relevant chapter.

The following recommendations have been identified as priorities for implementation

Assessment of lower urinary tract dysfunction in patients with neurological cdimis

1. When assessing lower urinary tract dysfunction in a person with neurological disease, take a

clinical history, including information about:
I urinary tract symptoms
I neurological symptoms and diagnosis (if known)
T clinical course of the neurological dase
i bowel symptoms
i sexual function
i comorbidities
i use of prescription and other medication and therapies.

22LFT GKS RALBAGAO] (S&aiG NBadZ i FyR LISNBR2YQa

culture and antibiotic sensitivity test before stizng antibiotic treatment. Treatment need not be

delayed but may be adapted when results are available.

3. Be aware that bacterial colonisation will be present in people using a catheter and so urine

dipstick testing and bacterial culture may be unreliabledimgnosing active infection.
4. Refer people for urgent investigation if they have any of the following 'red flag' signs and
symptoms:
I haematuria

i recurrent urinary tract infections (for example, three or more infections in thegast
months)

T loin pain

T recurrent catheter blockages (for example, catheters blocking within 6 weeks of being

changed)
I hydronephrosis or kidney stones on imaging
I biochemical evidence of renal deterioration.

Information and support

5. Offer people with neurogenic urinary tract dysfttion, their family members and carers specific
information and training. Ensure that people who are starting to use, or are using, a bladder

management system that involves the use of catheters, appliances or pads:
i receive training, support and reviefnrom healthcare professionals who are trained to

provide support in the relevant bladder management systems and are knowledgeable

about the range of products available
T have access to a range of products that meet their needs
T have their products reviewed{a maximum of 2 yearly intervals.

Urinary incontinence in neurological disease
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Treatment to improve bladder storage

6. Offer bladder wall injection with botulinum toxin typé Ao adults:
T with spinal cord disease (for example, spinal cord injury or multiple scleeavsis)
i with symptoms of an overacte bladderand
T in whom antimuscarinic drugs have proved to be ineffective or potmigrated.

7. Ensure that patients who have been offered continuing treatment with repeated botulinum toxin
type A injections have prompt access to repeat injections wherpgyms return.

Treatment to prevent urinary tract infection

8. Do not routinely use antibiotic prophylaxis for urinary tract infections in people with neurogenic
lower urinary tract dysfunction.

Monitoring and surveillance protocols

9. Offer lifelong ultrasond surveillance of the kidneys to people who are judged to be at high risk of
renal complications (for example, consider surveillance ultrasound scanning at annual or 2 yearly
intervals). Those at high risk include people with spinal cord injury or siida And those with
adverse features on urodynamic investigations such as impaired bladder compliance, detrusor
sphincter dyssynergia or vesicoeteric reflux.

Access to and interaction with services

10.When managing the transition of a person from paedgaservices to adult services for ongoing
care of neurogenic lower urinary tract dysfunction:

I formulate a clear structured care pathway at an early stage and involve the person and/or
their parents and carers

i AYy@2t @S GKS @&2dz/3 LIShkdmpRegafng tradndfeNdglimentationfR O
GKS @2dzy3a LISNER2yQa 0O2yaSsSyi
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treatments for the person and receiving clinician

I integrate information from the multidiscipiary health team into the transfer
documentation

i identify and plan the urological services that will need to be continued after the transition
of care

i formally transfer care to a named individual(s).

Full list of recommendations

The followingecommendationspply to adults, children and young people unless otherwise stated.

CLINICAL ASSESSMENT

1. When assessing lower urinary trabtsfunction in a person with neurological disease, take a
clinical history, including information about:

e urinary tract symptoms
e neurological symptoms and diagnosis (if known)
e clinical course of the neurological disease

2 At the time of publicationfugust 2012), botulinum toxin type A did not have UK marketing authorisation for this
indication.The prescriber should follow relevant professional guidance, taking full responsibility fdetison.
Informed consent should be obtained and documente®.$ (i K SGobdapragiiée in prescribing medicines
guidance for doctorfor further information.
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e bowel symptoms

e sexual function

e comorbidities

e use of prescriptin and other medication and therapies.

. Assess the impact of the underlying neurological disease on factors that will affect how lower

urinary tract dysfunction can be managed, such as:
e mobility

e hand function

e cognitive function

e social support

o lifestyle.

. Undertake a generadhysical examination that includes:

e measuring blood pressure

e an abdominal examination

e an external genitalia examination

e a vainal or rectal examination if clinically indicated (for example, to look for evidence of pelvic
floor prolapse, faecal loading or alterations in anal tone).

Carry out a focused neurological examination, which may neétttode assessment of:

e cognitive function

e ambulation and mobility

¢ hand function

e |umbar and sacral spinal segment function.

. Undertake a urine dipstick test using an appropriately collected sample to test for the presence of

blood, glucose, protein, leukocytes and nitrites. Appropriate urine samples includeadézn
midstream samples, samplésken from a freshly inserted intermittent sterile catheter and
samples taken from a catheter port. Do not take samples from leg bags.

LT GKS RALBAGAOLT GSad NBadzZ G I'yR LISNBagigfila aey

culture and antibiotic sensitivity test before starting antibiotic treatment. Treatment need not be
delayed but may be adapted when results are available.

. Be aware that bacterial colonisation will be presenp@ople using a catheter and so urine

dipstick testing and bacterial culture may be unreliable for diagnosing active infection.

O

to record fluid intake, frequency of urination and volume of urine passed for a minimum of 3
days.

Consider measuring the urinary flow rate in people who are able to void voluntarily.

10 Measure the postioid residual urine volume by ultrasound, preferably using a portable scanner,

and consider taking further measurements on different occasions to establish how bladder
emptying varies at different times and in different circumstances.

11.Consider making a referral for a renal ultrasound scan in people who are at high risk of renal

complications such as those with spina bifida or spinal cord injury.
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12 Refer people forurgenti®@a G A A GA2Y AF (GKSeé KIFI@S tye 2F (K
symptoms:
e haematuria
e recurrent urinary tract infections (for example, three or more infections in the last 6 months)
e |oin pain
e recurrent catheter blockages (for example, catheters blocking within 6 weeks of being
changed)
e hydronephrosis or kidney stones on imaging
e biochemical evidence of renal deterioration.

13 Be aware that unexplained changes in neurological symptoms (for example, confusion or
worsening spasticity) can be caused by urinary tract disease, arsitleo further urinary tract
investigation and treatment if this is suspected.

14 Refer people with changes in urinary function that may be due to new or progressing neurological
disease needing specialist investigation @mample, syringomyelia, hydrocephalus, multiple
system atrophy or cauda equina syndrome).

15! 3aSaa GKS AYLIOG 2F t26SN) dzNAYyFNE GNF OG aey
and consider ways of reducing any atbesimpact. If it is suspected that severe stress is leading
to abuse, follow local safeguarding procedures.

URODYNAMIC INVESTIGATIONS

16.Do not offer urodynamic investigations (such as filiggtometry and pressurfiow studies)
routinely to people who are known to have a low risk of renal complications (for example, most
people with multiple sclerosis).

17 Offer videaurodynamic investigations to people whoegknown to have a high risk of renal
complications (for example, people with spina bifida, spinal cord injury or anorectal
abnormalities).

18.0Offer urodynamic investigations before performing surgical treatmenteiéarogenic lower
urinary tract dysfunction.

INFORMATION AND SUPPORT

19.Offer people with neurogenic urinary tract dysfunction, their family members and carers specific
information and trainingEnsure that people who are starting to use, or are using, a bladder
management system that involves the use of catheters, appliances or pads:

e receive training, support and review from healthcare professionals who aresttamprovide
support in the relevant bladder management systems and are knowledgeable about the range
of products available

¢ have access to a range of products that meet their needs
¢ have thar products reviewed, at a maximum of 2 yearly intervals.

200 FAE 2N AYF2NXYIEGA2Y YR GNIAYAYy3 G2 GKS LISNA?2
promote their active participation in care and setnagement.

21.Inform people how to access further support and information from a healthcare professional
about their urinary tract management.

22 NICE has produced guidance on the components of good patipetierce in adult NHS services.
lff KSIfOGKOFNB LINPTFTSaaAzylfta aKz2dZ R FT2tt2¢
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information enabling people to actiweparticipate in their care can be found in sectibf of
NICE clinical guideline 138

BEHAVIOURAL TREATMENTS

23.Consider a behavioural management programme (for example, timed voldadger retraining
or habit retraining) for people with neurogenic lower urinary tract dysfunction:

o only after assessment by a healthcare professional trained in the assessment of people with
neurogenic lower urinary traaysfunction and

e in conjunction with education about lower urinary tract function for the person and/or their
family members and carers.

24 When choosing a behavioural management programmieg fato account that prompted voiding
and habit retraining are particularly suitable for people with cognitive impairment.

ANTIMUSCARINICS

25 Offer antimuscarinitdrugs to people with:
e spinal cord disease (for example, spinal cord injury or multiple scleersis)
e symptoms of an overactive bladder such as increased frequency, urgency and incontinence.

26.Consideantimuscarinif drug treatment in people with:
e conditions affecting the brain (for example, cerebral palsy, head injury or stavkk)
e symptoms of a overactive bladder.

27 Consideantimuscarinif drug treatment in people with urodynamic investigations showing
impaired bladder storage.

28 Monitor residual urine volume in people who aretrusing intermittent or indwelling
catheterisation after starting antimuscarinic treatment.
29.When prescribing antimuscarinics, take into account that:

e antimuscarinics known to cross theobb-brain barrier (for example, oxybutynin) have the
potential to cause central nervous systariated side effects (such as confusion)

e antimuscarinic treatment can reduce bladder emptying, which may increase the riskafy
tract infections

e antimuscarinic treatment may precipitate or exacerbate constipation.

BOTULINUM TOXIN TYPE A

30.0ffer bladder wall injection with botulum toxin type Ato adults:
¢ with spinal cord disease (for example, spinal cord injury or multiple scleewgls)
e with symptoms of an overactive bladdand
e in whom antimuscarinic drugs have proved to be ineffective or poorly tolerated.

P At the time of publication (August 2012) not all antimuscarinicsaatK marketing authorisation for this indication or for
use in both adults and childrefhe prescriber should follow relevant professional guidance, taking full responsibility
for the decision. Informed consent should be obtained and documented. Seeathie @&ood practice in prescribing
medicines; guidance for doctoidor further information.

¢ At the time of publication (August 2012), botulinum toxin type A did neiehdK marketing authorisation for this
indication. The prescriber should follow relevant professional guidance when prescribing a drug without a marketing
authorisation for this indication, taking full responsibility for the decision. Informed consentdbewbtained and
R20dzYSy (i SR® B&E prattieSin pbeactinihg medicineguidance for doctoior further information.
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31.Consider bladder wall injection with botulinum toxin typ&fér children and young people:
¢ with spinal corddiseaseand
e with symptoms of an overactive bladdend
e in whom antimuscarinic drugs have proved to be ineffective or poorly tolerated.

32 Offer bladder wall injection with botulinum toxin tyg¥ to adults:
e with spinal cord diseasand
e with urodynamic investigations showing impaired bladder storaige
e in whom antimuscarinic drugs have proved to be ineffective or poorly tolerated.

33.Consider bladder wall injection with botulinum toxin typ&for children and young people:
e with spinal cord diseasand
e with urodynamic investigations showing impaired bladder storaige
¢ in whom antimuscarinic drugs have proved to be ineffective or pdolgrated.

34 Before offering bladder wall injection with botulinum toxin type A:

e explain to the person ardr their family members and carers that a catheterisation regimen is
needed in mospeople with neurogenic lower urinary tract dysfunction after treatmeand

e ensure that they are able and willing to manage such a regimen should urinary retention
develop after the treatment.

35.Monitor residual urine volume in people who are not using a catheterisation regimen during
treatment with botulinum toxin typéeA.

36.Monitor the upper urinary tract in people who are judged to be at risk of renal deatjans (for
example, those with high intravesical pressures on filling cystometry) during treatment with
botulinum toxin type A.

37 Ensure that people who have been offered continuing treatment with repeated botulinum toxi
type A injections have prompt access to repeat injections when symptoms return.

AUGMENTATION CYSTOPLASTY

38.Consider augmentation cystoplasty using an intestinal segment for people:
e with non-progressive neurological disordeand
e complications of impaired bladder storage (for example, hydronephrosis or incontinende)

o only after a thorogh clinical and urodynamic assessment and discussion with the patient
and/or their family members and carers about complications, risks and alternative treatments.

39.0Offer patients lifelong followup after augmentation cyeplasty because of the risk of lotgrm
complications. Potential complications include metabolic effects, such as the development of
vitamin B, deficiency and the development of bladder cancer.

PELVIC FLOOR MUSCLE TRAINING

40.Consider pelvic floor muscle training for people with:
e |ower urinary tract dysfunction due to multiple sclerosis or stroke

4 At the time of publication (Augug012), botulinum toxin type A did not have UK marketing authorisation for this
indication. The prescriber should follow relevant professional guidance, taking full responsibility for the decision.
Informed consent should be obtained and documented. SeéBhe / Qabd practice in prescribing medicines
guidance for doctoior further information.
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e other neurologicatonditions where the potential to voluntarily contract the pelvic floor is
preserved.

Select patients for this training after specialist pelvic floor assessment and consider combining
treatment with biofeedback and/or electral stimulation of the pelvic floor.

URETHRAL TAPE AND SLING SURGERY

41 Consider autologous fascial sling surgery for people with neurogenic stress incontinence.

42 Do not routinely use synthetic tapes and slings in people with neurogenic stress incontinence
because of the risk of urethral erosion.

ARTIFICIAL URINARY SPHINCTER

43 Consider surgery timsert an artificial urinary sphincter for people with neurogenic stress
incontinence only if an alternative procedure, such as insertion of an autologous fascial sling, is
less likely to control incontinence.

44 \When considring inserting an artificial urinary sphincter:

e discuss with the person and/or their family members and carers the risks associated with the
device, the possible need for repeat operations and alternative procedures

e ensure that the bladder has adequate lgpressure storage capacity.

45 Monitor the upper urinary tract after artificial urinary sphincter surgéior example using
annual ultrasound scapas bladder storage function can deteriorate in some people after
treatment of their neurogenic stress incontinence.

ALPHABLOCKERS

46.Do not offer alphablockers to people as a treatment folalolder emptying problems caused by
neurological disease.

MANAGEMENT WITH CATHETER VALVES

47 In people for whom it is appropriate a catheter valve may be used as an alternative to a drainage
bag
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family member and carer support, manual dexterity, cognitive ability, and lower urinary tract
function when offering a catheter valve as an alternative to continuous drainage intg.a ba

49 Consider the need for continuing upper urinary tract surveillance in people who have impaired
bladder storagdfor example due to reduced bladder compliance

MANAGEMENT WITH ILEZONDUIT DIVERSION

50.For people with neurogenic lower urinary tract dysfunction who have intractable, major problems
with urinary tract management, such as incontinence or renal deterioration:

e consider ileal conduit diversion (urostorrand
e discuss with the person the option of simultaneous cystectomy as prophylaxis against
pyocystis.

TREATMENT TO PREVENT URINARY TRACT INFECTION
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51.Do not routinely use antibiotic prophylaxis for urinary tract infections in people with neurogenic
lower urinary tract dysfunction.

52 Consider antibiotic prophylaxis for people who haveeent history of frequent or severe urinary
tract infections.

53 Before prescribing antibiotic prophylaxis for urinary tract infection:

e investigate the urinary tract for an underlyitigatable cause (such as urinary tract stones or
incomplete bladder emptying)

e take into account and discuss with the person the risks and benefits of prophylaxis
o refer to local protocols appved by a microbiologist or discuss suitable regimens with a
microbiologist.

54 Ensure that the need for ongoing prophylaxis in all people who are receiving antibiotic prophylaxis
is regularly reviewed.
55.When changing catheters in patients with a letegm indwelling urinary catheter:
¢ do not offer antibiotic prophylaxis routinely
e consider antibiotic prophylaxigor patients who:
-have a history of symptomatic urinary tract infection after catheter chamge
-experience traumaduring catheterisation.

[This recommendationis frod¥L Y F SOUGA2Y Y LINBOSy (i kadspciatey R O2 y (i |
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MONITORING AND SURVEILLANCE PROTOCOLS

56.Do not rely orserum creatinine and estimated glomerular filtration rate in isolation for
monitoring renal functiofin people with neurogenic lower urinary tract dysfunction.

57 Consider using isotopic glomerular filtration rate when anwuxate measurement of glomerular
filtration rate is required (for example, if imaging of the kidneys suggests that renal function might
be compromised)

58.0Offer lifelong ultrasound surveillance of the kidneys to people who are judged to be at high risk of
renal complications (for example, consider surveillance ultrasound scanning at annuadanty2
intervals). Those at higisk include people with spinal cord injury or spina bifida and those with
adverse features on urodynamic investigations such as impaired bladder compliance, detrusor
sphincter dyssynergia or vesicoeteric reflux.

59.D0o nd use plain abdominal radiography for routine surveillance in people with neurogenic lower
urinary tract dysfunction.

60.Consider urodynamic investigations as part of a surveillance regimen for people at high risk of
urinarytract complications (for example, people with spina bifida, spinal cord injury or anorectal
abnormalities).

€ At the time of publication of the guideline (August 2012), no antibidtans a UK marketing authorisation for this
indication.The prescriber should follow relevant professional guidance, taking full responsibility for the decision.
LYF2NY¥YSR O2yaSyil akK2dzZ R 0S5 20 Goodl pffstiRe ih pfeBeriting Oediivir®y it SRd  { &
guidance for doctorfor further information

"¢ K§ D Slidectibre Nrkvehtion and control of healthcasssociated infections in primary and commurggreQ
defined trauma as frank haematuria after catheterisation or two or more attempts of catheterisation.

YC2NJ Y2NB AYTF2NNXIGAZ2Y 2y (KS COhidrdickidashBIN&BSE(6 21F/ 9 ARy BEA Flddy O

Urinary incontinence in neurological disease 38


http://www.gmc-uk.org/guidance/ethical_guidance/prescriptions_faqs.asp
http://www.gmc-uk.org/guidance/ethical_guidance/prescriptions_faqs.asp

Urinary incontinence imeurological disease: management of lower urinary tract dysfunction in neurological disease
Guideline summary

61.Do not use cystoscopy for routine surveillance in people with neurogenic lower urinary tract
dysfunction.

62.Do not use renal scintigraphy for routine surveillance in people with neurogenic lower urinary
tract dysfunction.

RENAL IMPAIRMENT

63.Discuss with the person and/tieir family members and carers the increased risk of renal
complications (such as kidney stones, hydronephrosis and scarring) in people with neurogenic
urinary tract dysfunction (in particular those with spina bifida or spinal cord injury). Tell them the
symptoms to look out for (such as loin pain, urinary tract infection and haematuria) and when to
see a healthcare professional.

64 When discussing treatment options, tell the person that indwelling urethral catheters may be
associated with higher risks of renal complications (such as kidney stones and scarring) than other
forms of bladder management (such as intermittent self catheterisation).

65.Use renal imaging to investigate symptoms thaggest upper urinary tract disease.

BLADDER STONES

66.Discuss with the person and/or their family members and carers the increased risk of bladder
stones in people with neurogenic lower urigaract dysfunction. Tell them the symptoms to look
out for that mean they should see a healthcare professigfmalexample, recurrent infection,
recurrent catheter blockages or haematuria).

67 Discuss with the person and/¢heir family members and carers that indwelling catheters
(urethral and suprapubic) are associated with a higher incidence of bladder stones compared with
other forms of bladder management. Tell them the symptoms to look out for that mean they
should sea healthcare professional (for example, recurrent infection, recurrent catheter
blockages or haematuria).

68.Refer people with symptoms that suggest the presence of bladder stones (for example, recurrent
catheter blockagesgecurrent urinary tract infection or haematuria) for cystoscopy.

BLADDER CANCER

69.Discuss with the person and/or family members and carers that there may be an increased risk of
bladder cancein people with neurogenic lower urinary tract dysfunction, in particular those with
a long history of neurogenic lower urinary tract dysfunction and complicating factors, such as
recurrent urinary tract infections. Tell them the symptoms to look out(émpecially haematuria)
that mean they should see a healthcare professional.

70.Arrange urgent (within 2 weeks) investigation with urinary tract imaging and cystoscopy for
people with:
¢ visible haematuriar
e increased frequency of urinary tract infections
e other unexplained lower urinary tract symptoms.

ACCESS TO AND INTERACTION WITH SERVICE

71 Provide contact details for the provision of specialist advice if a person has received care for
neurogenic lower urinary tract dysfunction in a specialised setting (for example, in a spinal injury
unit or a paediatriairology unit). The contact details should be given to the person and/or their
family members and carers and to the nspecialist medical and nursing staff involved in their
care.
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72 Provide people with neurogenic lower uairy tract dysfunction, and/or their family members and
carers with written information that includes:

o a list of key healthcare professionals involved in their care, a description of their role and their
contact details

e copies of all clinical correspondence
e alist of prescribed medications and equipment.

CKAA AYTF2NXYIGA2Y aK2dZ R faz2 o6S aSyid (2 GKS

73 NICE has produced guidance on the components of good patient experience in adult NHS services
lff KSIfOKOFNB LINPFTSaaAzylfa aKz2dZ R F2tt2¢
bl { aSNIA OS & Qelied38). Recodinengatiods-on tailarueihRalthcare services for
each patient can be found in sectidrB8and recommendations on continuity of care and
relationships can be found in secti@w of NICE clinical guideline 138

TRANSFER FROM CHILD TO ADULT SERVICES

74 \When managing the transition of a person from paediatric services to adult services for ongoing
care of neurogenic lower urinary tract dysfunction:

o formulate a clear structured care pathway at an early stage and involve the person and/or
their parents and carers
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treatments for the person and receiving clinician

¢ integrate information from the multidisplinary health team into the transfer documentation

¢ identify and plan the urological services that will need to be continued after the transition of
care

o formally transfer care to a nameaddividual(s).

75When receiving a person from paediatric services to adult services for ongoing care of neurogenic
lower urinary tract dysfunction:

e review the transfer documentation and I&& with the other adult services involved in ongoing
care (for example, adult neunehabilitation services)

e provide the person with details of the service to which care is being transferred, including
contact details of kg personnel, such as the urologist and specialist nurses

e ensure that urological services are being provided after transition to adult services.

76.Consider establishing regular multidiscigliy team meetings for paediatric and adult specialists
to discuss the management of neurogenic lower urinary tract dysfunction in children and young
people during the years leading up to transition and after entering adult services.

Key research recomnrelations

Having reviewed the current evidenaeound severatlinical questions, the Guideline
Development Group identified areas where thevasno evidence at all, where the evidence
wasinadequate to make a recommendatiporwherethe evidence thaexistedwaseither
applicable to only a small subsection of the communitygdidmot apply to certain

subgroups. Subsequently the following clinical questions were propasédorm the
research recommendatiorfer the guideline. Mre information on therationale for
prioritising these topicss listed within the relevant chapters anith AppendixJ.
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SAFETY AND EFFICACY OF ANTIMUSCARINICS

1. What is the safety and efficacy of more recently developed antimuscarinics compared with (a)
placebo/usual care and (b) other antimuscarinics in the treatment of neurogenic lower urinary
tract dysfunction?

e Why thisis important:
No highquality clinical trials looking at the use of the newer antimuscarinic drugs in people
with neurogenic lower urinary tract dysfunction have been carried out. Both placebo
controlled and comparative stues are lacking. This is important because the more recently
developed medications are of unknown efficacy, are more expensive and claim (in the non
neurogenic population) to have fewer adverse effects. The adverse effects of antimuscarinics
are mostly dudo their action at sites other than the bladder (for example, causing a dry
mouth) but there is now increasing concern that antimuscarinic effects on the central nervous
system may adversebffect cognitive function in both children with brain damage (caused by
cerebral palsy or hydrocephalus) and adults with impaired cognition (caused by cerebral
involvement in multiple sclerosis or neurodegenerative diseases).

BOTUINUM TOXIN A

2. What is the safety and efficacy of botulinum toxin compared with (a) usual care, (b)
antimuscarinics and (c) augmentation cystoplasty in people with neurogenic lower urinary tract
dysfunction?

e Why this is important
Further research is required to determine whether repeated intradetrusor injections of

botulinum toxin type A have loAgrm efficacy. The efficacy in terms of continencel aipper
urinary tract preservation should be studied.

Botulinum toxin injection into the detrusor is an effective means of managia@ntinence,

and improves urodynamic measures of bladder storage with the potential tegtrdbe

kidneys from the effects of high intravesical pressures. It is well tolerated in a spectrum of
conditions and ages. However, the longer term efficacy over many injections has not been
established.

A clinical trial imieeded to study the outcome in terms of continence and renal preservation
over many cycles of repeated injection. Quality of life is an important outcome. A trial should
enrol children and adults. The indications for botulinum toxin need not be modified fo
inclusion, but entrants into a trial must have anatomically normal kidneys (on imaging) and
normal renal function.

3. What is the safety and efficacy of botulinum toxin compared with (a) usual care, (b)
antimuscarinics an¢c) augmentation cystoplasty in people with primary cerebral conditions with
lower urinary tract dysfunction?

e Why this is important

The effects of intradetrusor botulinum toxin type A injectishould be investigated in groups

of people with underlying cerebral conditions that are associated with lower urinary tract
dysfunction, as well as those with spinal cord injury, spina bifida and multiple sclerosis. Reports
of its use in other conditionare limited to small numbers of patients within case series studies
that include heterogeneous groups of patients. Potential benefits of successful treatment in
cerebral disease may include the avoidance of cognitive impairment, which can be seen as a
side effect of antimuscarinic medication.

A trial should include people with primary cerebral conditions including (but not restricted to)
stroke, head injury and cerebral palsy, but excluding multiple sclerosis. Childrenatsd ad
should be recruited. Tolerability and acceptability are important outcomes, as well as the
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primary outcomes of continence, preservation of the upper urinary tracts and quality of life.
Measurement of carer burden and quality of life is also important.

TREATMENT TO PREVENT URINARY INFECTION

4. In people with neurogenic lower urinary tract dysfunction, which management strategies
(including the use of prophylactic antibiotics and variowssive and noinvasive techniques to
aid bladder drainage) reduce the risk of symptomatic urinary tract infections?

e Why this is important

Recurrent urinary tract infections in people witkurogenic bladder dysfunction are a cause of
considerable morbidity. Urinary tract infections may exacerbate incontinence, cause
symptoms of malaise and may progress to involve the upper urinary tract with possible loss of
renal function. In the populatiowith neurological diseases such as multiple sclerosis,
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cause deterioration in neurological function and even a relapse of multiple sclerosis. There are
therefore rumerous reasons why people with neurogenic lower urinary tract dysfunction
should avoid urinary tract infections.

The causes for the high prevalence of urinary tract infections in such people include loss of
physiological bldder function and high intravesical pressures. Intermittent or permanent
catheterisation inevitably exacerbate the problem, but incomplete bladder emptying is also a
predisposing factor for urinary tract infections.

Researclin this area is faced with methodological difficulties, not least because it may be
difficult to distinguish between bladder colonisation (asymptomatic bacteriuria) and true
infection.

In view of the considerable clinical li@n of urinary tract infections and the global problem of
antibiotic resistance, it is important to establish whether or not any infection prevention
strategies, including patient training or the provision of information relating to prophylactic
antibiotics are effective in reducing symptomatic urinary tract infections.

INTERMITTENT CATHETERISATION, INDWELLING CATHETERS AND PENILE SHEATH URINE
COLLECTION

5. What are the longerm risks and effec on quality of life of different bladder management

strategies for lower urinary tract dysfunction in people with neurological disease?

e Why this is important
The range of bladder managemeitategies available to manage lower urinary tract
dysfunction in neurological disease includes permanent urethral catheterisation and
suprapubic catheterisation, intermittent seditheterisation, penile sheath collection systems
and pads. However, thers very sparse evidence about which strategies are most acceptable
to patients and/or their family members and carers. The current research base relates mainly
to the spinal injury population but may be relevant to people with other neurological diseases.

Bladder management strategies are a laagn treatment with implications for maintaining
health and quality of life. In order to make informed choices about the most appropriate
method of bladder management, patients and/tweir family members and carers require
information about the risks and benefits of the available options. There is currently little
evidence about which methods are most likely to produce {targh complications (renal
impairment, urinary stones and inféohs, hydronephrosis, bladder malignancy). The effect on
quality of life for patients and/or their family members and carers of different bladder
management strategies is not known. There are methodological difficulties due to the
heterogeneity of the poplation with neurological disease, the long time course of treatments
and the presence of cognitive impairment in some-poipulations.
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Proposed studies could include prospective cohort studies of disgasgfic populations
examining the effect of each method on quality of life using both generic and dispasdic
assessment methods. In addition, prospective screening for complications including renal
impairment, stone formation and infection should be carried out and carspns made for
each bladder management method. Particular emphasis should be placed on -gurili¢y
outcomes for family members and carers, especially for those looking after people with
cognitive impairment.
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5.4 Algorithms

Figure2: Initial care of the patient with neurogenic lower urinary tract dysfunction.

CLINICAL ASSESSMENT

Historytaking: Covering urinary, neurological (e.g. mobility, hand function, cognition), bo
and sexual symptoms. Alswluding medication, social support and lifestyle.

Examination: General, abdominal, vaginal/rectal (as indicated), focused neurological
assessment (e.g. testing sacral reflexes, mobility, hand function, cognitive abilities).

INITIAL INVESTIGATIONSILORED TO INDIVIDUAL CIRCUMSTANCES)

Fluid input/urine output frequency and volume chart.

Urine dipstick test with culture and bacterial sensitivity testing if positive or symptoms
suggesting active infection.

Residual urine volume measurement.

Flow ratemeasurement (in patients with preservation of voluntary bladder emptying).

PATIENT AT HIGH RISK OF UPPER URINARY TRACT COMPLICATIONS?

As a result of their particular neurological condition (e.g. spinadl injury,
myelomeningocoele [spina bifidagawda equina syndrome).

As a result of their clinical presentation (e.g. large residual urine volume, recurrent urinar
tract infections).

Arrange imaging of the upper urinary trgetg.
renal ultrasound scan

RED FLAG SIGNS OR SYMPTOMS PRESENT?

e Haemauria, loin pain, recurrent urinary tract infection, recurrent catheter blockages,
hydronephrosis or stones on renal imaging, biochemical evidence of renal deterioration.

Arrange urgent investigation and management i
AYRAOI SR 08& arsSptanis. i |
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Organisecare with an appropriate mullisciplinary teantg Please see algorithm on managent within
an appropriate multlisciplinary team
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Figure3:Further care of the patient with neurogenic lower urinary tract dysfunction: manageme
within an appropriatamulti-disciplinaryteam

PERFORM INVASIVE URODYNAMIC INVESTIGATIONS IF INDICATED

e Videcurodynamic investigationare required in patients who are at high risk of upper
urinary tract complications (e.g. spinal cord injury, myelomeningocoele) and prior to
performing surgical procedures.

Do not carry out invasive urodynamic investigations (filling cystometry and predswre/f
studies) as a matter of routine in all neurogenic lower urinary tract dysfunction patien

FORMULATE A LIST OF MANAGEMENT OPTIONS SUITABLE FOR THE INDIVIDUAL
e Voluntary voiding in the patient with adequate preservation of bladder sensaiioh
micturition that is under voluntary control.
Intermittent catheterisation (carried out by the patient themselves).
Containment of incontinence using either a penile sheath system or pads.
Indwelling catheter (e.g. suprapubic catheter) with or withoutagheter valve.
Urinary diversion (e.g. ileal conduit) if other options are inappropriate or have failed.

CONSIDER WHAREATMENTS ARE NEEDED TO OPTIMISE URINARY TRACT CA
SEE ALGORITHM ON TREATING SPECIFIC URODYNAMIC ABNORMALITIES

e Some patients will require additional treatment in order to eliminate or minimise
symptoms (e.g. a multiple sclerosis patient with diffigwlith bladder emptying causing
AYFSOUlA2yas | YIY SAGK tFNJAYyazyQa RA3Z
incontinence, a child with spina bifida who is wet despite using intermittent
catheterisation).

e Some patients will have asymptomatiecreormalities that require treatment in order to
protect kidney function.

AGREE THE MANAGEMENT APPROACH WITH THE PATIENT,
CARERS AND FAMILY MEMBERS AS APPROPRIATE

e Discuss possible risks (such as urinary tract stonfestions, bladder cancer) as
appropriate and the symptoms that should be reported and acted on.

e Arrange training for the patient, carers and family memberg. intermittent
catheterisation training, catheter care or penile sheath)use

MAKE ARRANGEMENTS FOR FOLUPMAND CONTINUING CARE

e Patients at high risk of kidney complications (e.g. spinal cord injury and spina bifida
patients) should be offered liflong renal surveillance.

o Patients with complex mukiliscidinary needs may require followp within a specialist
team (e.g. in a neureehabilitation unit or paediatric urology department).

I e Provide details of who to contact and how to contact them in case fi€uliies. I
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Figure4:Neurogenic lower urinary tract dysfunction: treatment of specific problems

DEFINE THE ABNORMALITIES THAT REQUIRE TREATMENT

In some cases, simple interventions can be trialled without preceding invasive urodynamic
investigations (e.g. intermittent catheterisation and antimuscarinic treatment could be
introduced in a multiplesclerosis patient with urgency and incomplete bladder emptying).
Surgical treatments should usually be preceded by video urodynamic assessment.
Several abnormalities might need treatment (e.g. poor bladder compliance and stress
incontinence in a patient ith spina bifida).

POTENTIAL TREATMENT POTENTIAL TREATMENT POTENTIAL TREATMENT
OPTIONS FOR NEUROGEN OPTIONS FOR NEUROGEN OPTIONS FOR IMPAIRED
STRESS INCONTINENCEN DETRUSOR OVERACTIVITY BLADDER EMPTYING:
POORCOMPLIANCE:

e Pelvic floor muscle training. Behavioural management ¢ Intermittent

e Autologous fascial sling. programme. catheterisation.

o Artificial urinary sphincter. Antimuscarinic drugs. e Indwelling uré¢hral or
Bladder wall injections of suprapubic catheter.
botulinum toxin type A.
Augmentation cystoplasty.

Ighly specialiseaentres (Tor example distal uretnral spnhincterotomy Tor impaire:

bladder emptying or the creation of a continent, catheterisable abdominal conduit f
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Assessmenof lower urinary tract dysfunctionn
patients with neurological conditions

The assessment of a patient with neurogdnoiwer urinary tract dysfunction (NLUTD) involves both a
clinical evaluation and the use of investigations. This evaluation will inform discussion between the
patient, their carers and the clinical team whichtumn, will lead to decisions being made regarding

the management approach that is to be used. An inadequate initial assessment can therefore lead to
0KS dzaS 2F AYFLILINZLINRFGS GNBFOGYSydGa ,andBn F RASN.
extreme cases, length of life.

The clinical history and examination is the basis of clinical practice and is inevitably the starting point
for the assessment process. However, the patient with NLUTD presents a particular challenge to the
clinician who has ttake into account both specific issues relating to the urinary tract dysfunction

and the wider context that is presented by the underlying neurological condition and accompanying
social circumstances. NLUTD arises from a wide spectrum of conditionfeddh will affect

patients in a variety of ways; this is a field which exemplifies the aphorism that every patient must be
seen as an individual.

Assessment of the individual with NLUTD normally begins with simple investigations, which include
the comgetion of a bladder diary (or frequency/volume chart), measurement of residual urine
volume and urine testing. A bladder diary records the time when urine is voided, the volume passed
and the presence of symptoms such as urinary urgency, incontinencenor plae timing, type and
volume of fluids taken must also be recorded. The measurement of the volume of urine left in the
bladder after micturition (the residual volume) can be carried out using portable ultrasound
machines or by catheterisation. Uritesting includes the use of urine dipick tests and laboratory
microbiological studies.

NLUTD can threaten renal integrity as a result of raised bladder pressures, which can lead to the
development of hydronephrosis, and infection which can lead tarémal scarring or the

development of stonesAn indication of current renal function can be gained by biochemical tests
such as serum creatinine and calculation of eGFR and further refined by 24 hr endogenous clearance
or " TecDTPA clearance measurementspper urinary tract imaging therefore has a role in the
assessment of some patients with NLUTD. Ultrasound scanning of the kidneys is widely used in
patients with NLUTD both as part of the initial assessment and as a-{@i®ereening tool for

patients who may be at risk of renal complications.

Urodynamic investigations are tests that examine the transport, storage and voiding of urine. The
GSNY adz2NPREeYylFIYAOQO&d: O2@SNE | NI y3S 2 T-loivStadiess G K
of voiding. Xray screening can provide additional anatomical information; the combination of
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Society has been instrumental in producing internationally accepéihitions for the terminology

that applies to the function of the LUT and urodynamic investigafi@sswell as setting standards

for the conduct of such tests Urodynamic investigations have been widely employed in the
assessment of patients with NLUTD.

Despite the widespread adoption of a urodynarhased approach to management of NLUTD, there
is continuing uncedinty about the precise role of such investigations in this field. For example,
expert opinion is divided on the use of urodynamic studies in patients with NLUTD due to multiple
sclerosis® ™. There is continuing uncertainty about the reproducibility of urodynamiestigations
and there is also a need to determine whether urodynamic investigations can provide a reliable
prognosis with respect to the lorgrm risk of renal complications in individuals with NLURD.
infants and children particularly, urodynamic diess can be confounded by discomfort, lack of
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cooperation and changing bladder behaviour during maturation of bladder storage and voiding, and
makes cautious interpretation more important.

Given the prevalence and heterogeneity of NLUTD it is apparenp#tints will present both to

general and specialist services. Patients who are at high risk of serious complications or who might
require complex treatments are likely to be seen in specialist centres, such as spinal injury units,
although much of theicare will actually be delivered in primary care. On the other hand, there are
patients with NLUTD who can be assessed and managed successfully by specialist nurses or in a
primary care setting. One possible aid to help1spacialist clinicians when theare deciding
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identify key symptoms or findings that should prompt escalation of care to a more specialised
service.

6.1 Clinical Assessment

6.1.1 Does the use oflmical assessment, urine culture, a residual urine estimate or a bladder
diary/frequency volume chart change the management of patients with neurological

disease?
Clinical Methodological Introduction
Population: Patients with incontinence due to neurgcal
disease or injury
Intervention: Clinical assessment
Urine culture
Residual urine estimate
Bladder diary/frequency volume chart
Comparison: Not applicable
Outcomes: Change in management

6.1.1.1 Clinical evidence review

We searched for observationsiudies that reported on changes in clinical management associated
with clinical assessment, urine culture, residual urine estimatéladder diary/frequency volume
charts.

No studies were identified for this question.
6.1.1.2 Economic evidence

Literaturereview

No relevant economic evaluations comparing interventions for patient assessment in neurological
incontinence were identified.

Economic considerations

The GDG thought thatrine culture is currently performed routinely fomanypatients with
neurological incontinence. Urine culture is low cost and may help to direct patient managéaent
active UTI is present througletermination of the causative organisend drug sensitivity. The GDG
judged this intervention to be highly cesftfective when oféred to the correct population of
patients. Patients with neurological incontinence have a high incidence of both symptduiatand
asymptomatic urinary colonisation (asymptomatic bacteriurid)e GDG stated that, if using a
catheter, all patients withave bacterial colonisation. A urine dipstick test will therefore exaggerate
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the number of UTIs that need to beeatedin the catheterised populatiorAsymptomatic bacteriuria

is also common in the naratheterisedneuropathicpopulation In a patient wh incontinence, it

can be difficult to determine whether urine colonisation represents an active infection which, when
treated will reduce or abolish urinary incontinenog whether the colonisation is truly

asymptomatic Therefore clinical judgementbout whether or not to offeantibiotictreatment

have to be made when a positive bacterial culture is obtained in a patient with neurogenic lower
urinary tract dysfunction.Investigatingevery single positive dipstick result in the catheterised
population with a urine culture is not likely to be cost effective. However, cagexctive infection

can be missed bacterial cultures are never takesp a balance must be fourmttween these two
extreme strategiesThe most cost effective testing strategylwie one where clinical presentation is
considered and testing is done accordingly. However there is no evidence to suggest what that
selection should be based papart from whether an infection is symptomatic or not. The consensus
view of the GDGwaslthli (KA & GSaid akK2dZ R 0S 2FFSNBR | 002N
andthat the presence or absence of a catheteitl have an impact on the decision to perform a

urine culture This may result in a change in current clinical practice for ssamiges and will likely

to lead to cost savings for the NHS.

The use of ultrasonography to assess residual urine estsmatelves nomegligible costan
ultrasound scamf less than 20 mintes coss £55, and more than 20 mumntes coss£71¢ NHS
reference cost 2009.0). This test is currently offered selectively to patients according to clinical
presentation. This use is judged likely to be esfé¢ctiveby the GDG

Bladder diary and frequency volume charts are forms filled out by the patient and ezptrthe
clinician during consultatiohilst it can take some time to explain the use of charts to the patient,
the GDG agreed that their use helps by providing objective measurements of parameters such as
urinary frequency, voided volumes and frequeréyncontinence episodeasnd the benefit from this

is likely to lead to cost savings for the NHS

Cost of pressurélow studies: see NHS Reference Cést©utpatient procedure; Dynamic studies
of urinary tract (LB422) = £147

6.1.1.3 Evidence statements

Clinical evidence sttement

None

Economic evidence statement

The selective use of diagnostic investigationsaddition to clinical assessmeidy patients that will
benefit fromthem due toan improvement of their medical management, is likely to be-cost
effective.

6.1.2 Recommadations and Link to Evidence
Recommendations: CLINICAASSESSMENT

1. When assessing lower urinary tract dysfunction in a person with
neurological disease, take a clinical history, including information about:

e urinary tract symptoms
¢ neurological symptoms andiagnosis (if known)
¢ clinical course of the neurological disease
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Relative values of
different outcomes

Trade off between
clinical benefits and
harms

No evidence was found thaiddressed thiglinical question. The GDG made
recommendations based on their clinical experience and what they believed to
represent current best practice.

Taking a history and conducting a physical examination of piatieonstitutes usual
practice for this group of patients. The GDG considered that it was not possible to
GKS LI GASyGQa b[! ¢5 gAGK2dzi KIF @Ay |
neurological condition was impacting on them.

The GDG considered freency volume charts, completed by the patient, to be a
valuable assessment. It was noted tliput charts may provide additional useful
information. These investigations are not associated with side effects and, in gene
cause only minor inconvenieac

The use of portable ultrasound to measure residual urine volume was considered
preferable to the use of cathetemeasured residual volume measurements in view ¢
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Economic
considerations

Quality of evidence

the reduced discomfort, absence of risk of infectiand patient acceptability.

The use burine testingwill be helpful in identifying conditions (such as urinary tract
stones) that cause inflammation in the urinary tract and algoary tract infection.
Rarely, an abnormal urine test will result in the diagnosis of a urinary tract matigna
being made. Treatment of such problems can be of major benefit to the patient.
However, urine testing can lead to ovewestigation and the unnecessary prescriptic
of antibiotics in some patients. These problems can arise if inappropriate sameles
analysed or if there is a failure to recognise that, in some patients (such as those L
in-dwelling catheters), urine testing widften show abnormal results.

Renal assessment by ultrasound examination is of value to the patient who has
symptoms thamight indicate renal disease (such as loin pain or haematuriagand
be usel in screening patients who are believed to be at high risk of developing upp
urinary tract complications such as hydronephrosis or stones. Little harm is likely
result from unnecessary scanning although patient inconvenience and, in some
patients, anxiety are undesirable consequences.

The assessment of th@inicalhistory, the assessment of the impact of the neurologic
condition on several aspts; the general physical examination and the focussed
neurological examinatiohn NS | 842 O0AF SR gAGK az2vYS A
they are not expected to increase costs considerably. In addifi@se assessments
are helpful when deciding theorrect management of the pignt. (recommendations
1to 4)

There are small costs associated with a urine dipstick test and they are likely to be
offset by benefits of the useful information obtained with this test (recommendatior
5).

The GDG agreed thhting selective inffering a urine culture to patientssing a
catheter,suspected of having a urinary tract infection will reduce the usage of this 1
and will lead to cost savings for the Nf&ommendation &)

The completion of a volume chart by tpatient/careris associated with some increas
Ay GKS Of AyAOAlLyQad (AYSO® 2 KAt ald Al
patient, the GDG agreed that their use helps by providing objective measurements
parameters such as urinary frequey, voided volumes and frequency of incontinenci
episodes Thisbenefit is likely to lead to cost savings for the Nkifhe future due to
0SGGSNI Y2YAG2NBR LI GASyda yR I 6SGd¢
(recommendatiors).

The GDG thoughhe high cost of pressurftow studies (£147) would be justified for
some patients and therefore decided to recommend this test only, without being
prescriptive. It is likely that any cost incurred through this would be offset by better
managenent of the.Jl { % oyfditiéh (recommendation Ihecost of an ultrasound
scan varies from £55 (less than 20 minutes) to £71 (more than 20 minutes).The G
considered this cost tbe justified the benefits of the information obtained by
measuring the posvoid resdual urine volumeRenal ultrasound is associated with
additional cost and the GDG thought this test should only be performed in patients
who have an increased risk of renal complications. The costs of renal ultrasound v
therefore be offset by the sawgs made through better renal protection.
(Recommendation 10).

).

Referring patients for urgent investigation is associated with some additional costs
the GDG thought these costs would be offset by a prompt diagnosis when the sigr
indicate some seriaos conditions requiring immediate treatment (recommendatibh
and12).

No clinical or economistudies were found for this question. The GDG drafted
recommendations based on consensus opinion. The GDG agreed that some pati
with NLUTDsuch as those with spinal dysraphism and spinal cord irgueyat high

risk of developing renal damage and that many patients with NLUTD will develop |
urinary tract complications. The group agreed that it was important to make a
recommendatdn for referral for further investigation.
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Assessment of lower urinary tract dysfunction inipats with neurological conditions

The GDG discussed the needs of carers and highlighted that it is important to con:
YR S@FtdzZ 6§dS GKS AYLIOG 2F | LI GASYyG¢
Other considerations The GDG consided that it was important to specify a general examination be
undertaken, as treating the urological condition was not possible without an overal
assessment of the patient, and if not carried out could lead to inappropriate
treatments being offered.
TheWNBR Ffl3Q &dA3dya |yR ddYLiz2Ya 6KAOK
by a sub group of the GDG and agreed with the whole group through informal
consensus.

The GDG noted that the inappropriate prescription of repeated courses of antibioti
for patients with asymptomatic bacteriuria was not uncommon.

6.2 Urodynamics

6.2.1 Does the use of urodynamics (filling cystometry, leak point pressure measurements,
pressureflow studies of voiding, video urodynamics) direct treatment or stratify risk of
renal complicationgsuch as hydronephrosis).

Clinical Methodological Introduction

Population: Patients with NLUTD

Intervention: filling cystometry
leak point pressure measurements
pressureflow studies of voiding
video urodynamics

Comparison: Not applicable
Outcomes: Direct treatment
Stratify risk

6.2.1.1 Clinical Evidence

We searched for observational studies reporting on the value of filling cystometry, leak point
pressure measurements, presstftew studies of voiding, and video urodynamics in directing
treatment or stratifying risk.The evidence is presented accordingahether the patient population

is at highor lowrisk of renal complicationsMany studies used terms which no longer reflect current
International Continence Society terminology. Where possible;standard terms are

accompanied by IC&pproved termgin square brackets].

STUDY POPULATIONS AND METHODOLOGY

Studies on the predictive value of urodynamics in people at high respecially regarding renal
complications:

Myelodysplasia

Severstudies included patients with myelodysplasia/spinal dysraphism. Four studies looked directly
at the predictive value of urodynamics in people at high risk of upper tract deterior&tiofr *°.

Three studies looked at scoring systems or statistical models based on urodynamic findings to predict
upper tract change$ 8 **.

Spinal cord injury
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Two studiesexaminedpatients with spinal cord injufy/?".

Men with multiple sclerosis

Ore studylooked atmen with multiple sclerosi€

Children and anorectal anomalies

One studyreported onchildren born with anorectal anomalié$

Studies on the predictive value of urodynamics in people at lower risgpecially regarding renal
complications

Women with multiple sclerosis

One studyexaminedwomen with multiple sclerosi&
Followingaugmentation cystoplasty

One studylooked atchildren followingaugmentation cystoplasty
Head injury

One studyexaminedadults following a head injurdf

Studies on the predictive value of urodynamics in people in known high risk groups actively
managed with urodynamialirected protocols

Five studieseviewedpatients managed with urodynandty directed protocols. Twstudied
children with spinal cord injurj/' %, two studiedchildren with myelodysplasf& *° andtwo involved
adults with spinal cord injury %°.

Study quality

The majority of the studies reported their findings as a descriptive narratidedid not includeany
statistical analysis. A number of theidies were retrospectiveSomeof the studies included only a
small proportion of patients with upper tract changés.addition to the risk of bias from a lack of
randomisation, most studies were before and after designs, without an independent compariso
group, and so contained additional risks to internal validity.

STUDY RESULTS

Studies on the predictive value of urodynamics in people at high respecially reqgarding renal
complications:

Myelodysplasia

One prospective study involved newborns with roglysplasid® (n=36) (follow up 184 months).
Patients had urodynamic assessment specifically looking for detrusor sphincter dyssynergia with a
view to preventing hydronephrosis usindemmittent catheterisation. Urodynamic evaluation

showed 18atients haddyssynergia of the detrusor and external sphincter, riadsynergic activity

of the sphincter, and nineadno activity of the sphincter. Thirteen (72%) of the group with
dyssynegia had or later were found to havehydroureteonephrosis, while this was the case in only
two (22%) with syneiigticand one (11%) with absesphincteractivity.

One study looked at the clinical progress of patients with myelodysplasia (n=42) (age not specified)
over a mean follow up of 7.1 yrs (range 3 to 15 ¥is)The patients had serial radiographic studies
that included excretory urography (IVP) and voiding cystourethrography. All had undergone
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extensive urodynamic evaluation including urethral pressure profilometry, simultaneous
determination of urethral pressure, intravesical pressure and external anal or external urethral
sphincter electromyography with fluoroscopic voiding cystourethrographiye intravesical pressure

at the time of urethral leakage was 40 ¢0 or less in 20 patients and atpressure greater than

this value in 22 patients. No patient in the low pressure group had vesicoureteric reflux and only two
showed ureteic dilation on excretory urography. In contrast, of the patients in the higher pressure
group, 15 (68%) showed vesicouretereflux and 18 (81%) showed ureteric dilation on excretory
urography (see table below). &lstudydemonstrated a strong relationship betweeboth the

urethral closure pressurfirethral pressurepndthe intravesical pressure at the time of urethral
leakage and the clinical coursépatients with myelodysplasia.

Table8:Relationship of urethral opening (leak poiptessure to ureteric complications
Urethral opening pressure [noistandard term]

< 40 cm water No. (%) > 40 cm water No. (%)
Vesicoureteric reflux 0 15 (68)
Ureteric dilatation 2 (10%) 18 (81)

One crosssectional study” involved 39 patients with myelodysplasia (not newborns, but age not
stated) and described the relationship between age, bladdenpliance, maximum urethral closure
pressure (MUCP), sex, detrusor sphincter dyssynergia (DSD) and detrusor hypefrefiexigenic
detrusor overactivityhnd the incidence of vesiaareteric reflux (VUR) and hydronephrosis. The
studyset out to correlée urodynamiaisk factors and upper urinary tract outcomes. The results of
the multivariate analysis are presented below (age, sexdadidercompliance were not significant
predictorsof upper tract deterioratioi.

Table9:Multivariate analysis of the incidence of VUR and hydronephrosis

Variables Coefficient SEM OR P
VUR

MUCP 0.10 0.04 1.10 0.013
DSD 2.93 1.04 18.76 0.005
Hydronephrosis

MUCP 0.07 0.03 1.08 0.034
DSD ns ns ns 0.074

One prospective study (n=3%)aimed to identify neonates with myeloemingocele at riskf

changes in the upper urinary tract followed up for a mean on 18.2 months. Initial studies included
cystourethrography, excretory urography and urodynamic tests. Follow up consisted of periodic
radiographic studies and repeat urodynantesting if changes were observed. Two groups were
identified based on the urodynamic findingsne group (n=9) with detrusesphincter dyssynergia

and high pressure, decreasedmpliance bladdersand a second group (n=21) with atooiclow
pressurebladders without dyssynergia. Abnormal radiographic changes were found in 55% and
28.5% of the first and second groups respectively. Anticholinergic medication and clean intermittent
cathetersation or vesicostomy reversed the changes in 40% of therehilieh group 1, 40% remained
stable and 20% showed signs of deterioration. Four children in group one with normal neonatal
radiographs were treated expectantly and at follow up they all showed signs of deterioration. The
neonates in group 2 with normahdiographic findings remained normal at follow up. Of those who
initially had change$7% reversed to normal without treatment, 17% remained stable and 17% had
deterioration.

One study® aimed to achieve an objective statistical analysis of the multiple risk factors of renal
injury using data from 215 children with myelodyesgia and neurogenic bladder impairment (data
collected for 2 yrs). In the regression analysis a constellation of urodynamic and radiographic
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parameters influenced the grade of hydronephrosis. The regression coefficient was 0.49. These
factors included a elevated urethral pressure, bladder volume smaller than the mean volume for
age, presence aletrusor sphinctedyssynergia, and presence and grade of vesicoureteric reflux.
Each of these was treated as independent variables in the analysis and reesijedicarce level of
less than 0.05Elevated urethral pressuseon urethrapressure profibmetry (p=0.008), bladder
volume at or less than the mean for age (p=0.01) and presendetafsor sphinctedyssynergia
(p=0.02) contributed to elevated hydrephrosis grade.

One study (n=103Y investigated the possibility of using urodynamic variables to predict upper
urinary tract dilation (UUTD) in children with neurogenic blaeggjghincter dysfunction (NBSD)

(mean age 1® yrs). A urodynamic risk score was calculatid one poirn being awarded for each

of: a detrusor leakpoint pressure of >40 cmH20, bladder compliancelomL/cmH20 andr

evidence ofanacontractile detrusor. There was a positive correlation between the urodynamic risk
score and changes in the upper urinargat ASpearman rank correlation coefficient was 0.634
when a bivariate correlation was used. If a urodynamic risk scar@ afas defined as the

urodynamic criterion for predicting upper urinary tract dilation in children with NB®3tudy
populationgenerated asensitivityof 68% (70/103) and specificityof 82% (70/85). The authors
conclude that the selective use of urodynamic variables might be valuable for predicting the risk of
UUTD in children with NBSD. The main risk fadderstified weredecreased bladder compliance
increased detrusor leagoint pressure anénacontractile detrusor, and they reciprocally increase
the occurrence and grades of UUTDhe relationship between the risk score and degree of upper
tract dilatation is illustragd in the table below which uses the following upper tract grading system:
group 1- grade 1 hydronephrosis and pelvic dilatation of < 1 cm; groggrade 23 hydronephrosis
and pelvic dilatation of > 1 cm but < 1.5 cm, and mild dilatation of the igtes; and group 8

grade 45 hydronephrosis with pelvic dilatation of > 1.5 cm, wradge dilatation of the renal calyces
and thinning of renal parenchyma&hecontrol groupwere children with NSBD but no upper urinary
tract dilatationor vesicouretert reflux

TablelO: Urodynamic risk score and upper urinary tract changes

Upper urinary tract dilation group (n=103)
Risk score Control 1 2 3 Total
0 52 (54) 4 5 1 10 (10)
1 30 (31) 17 3 3 23 (22)
2 11 (11) 7 6 11 24 (23)
3 4 (4) 6 20 20 46 (45)

One study"’ developed an objective sdag systento describe urodynamic findings in

myelodysplasia. Scores were calculated for a cohort (n=171) patients with myelodysplasia (mean age
at the time of urodynamics was 4.8 yasdmean follow upof 2.3 yrs) See below for details of the

score. Reflux, legioint pressure and bladder compliance were shown to correlate significantly with
upper tract changes at the time of urodynamics. Outlet resistance (et pressure)pladder

compliance, sphincter betviour and reflux had predictive value with respect to upper tract changes

at follow up.

Table 4Scoring system

Score
0 1 2
Reflux (right and left) Absent Grade Il Grade IlI+
Hyperreflexia Absent 1550 >50cm water
[neurogenic detrusor
overactivity]
Compliance >20 10-20 <10
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Score
Leak Pressurfon- <25 2550 >50 cm water
standard term]
Sphincter Relaxing Nonrelaxing Dyssynergic

Spinal cord injury

Thedbladder leak point pressuée w ystagdard termjwas examined retrospectively in patients with
spinal injury and detruseexternal sphincter dyssynergia who had undergone transurethral resection
of the external sphincter (n=58nean age 50 yrs) (follow up performed every one to three years,
most recentused)?’. 36/55 (65%) patients haabladder leak point pressure greater than 40 Eb0

and 19/55 (35%) hadpressure less than 40 chp0. There was no significant correlation between
anelevated bladder leak point pressure and the presence of reflux, stones, bacteriuria or autonomic
dysreflexia. There was a significant correlation between elevated bladder leak point pressure and
renal damage (p=0.021).

Men with multiple sclerosis

In one prospective study (n=27, men with multiple sclerosis (mean age 41 yrs) underwent
synchronous videpressureflow electromyography studies to explore voiding dysfunction. 18/27
patients had detruseexternal sphinctedyssynergia. 9 of the 18 suffered serious urological
complications. Management had included anticholinergics and clean intermittent catheterisation
(7/18), condom catheter drainage alone (5/18), indwelling catheter (5/18) or no treatment (1/18).
An exeetory urography (IVP) revealed normal upper tracts in 21 patients, while 5 with detrusor
external sphincter dyssynergdied bilateral hydronephrosis (grades 3 to 4 in 3 patients with type 3
dyssynergia, and grades 1 to 2 in type 1 and 1 with type 3 dgigg). One patient with type 1
dyssynergia had a small caliceal stohkologicalcomplications correlatg strongy with the

presence of detruseexternal sphincter dyssynergia.

Children and anorectal anomalies

One study (n=267 investigated children (mean age 25.6 months) with anorectal malformations. All
patients were evaluated with leak pointggsures (LPP)on standard term]renal ultrasound

scaming, and voiding cystourethrography (urodynamic data collected at different time points).
21/26 demonstrated elevated LPPs above 40 cm;HB®f these children had normal spinal imaging
study findings. Uroradiographic findings showed that 12h&f21 children with elevated LPPs had
hydronephrosis or vesicoureteric refluith 7 of these having normal spinal cdrdaging

Groups at lower risk especially regarding renal complications:

Women with multiple sclerosis

One study (n=108Y investigated the impact o dyssynergibladder outlet on intravesical pressures
in women with multiple sclerosis (mean follow up 12 yrs). 62/108 (57%) had detrusor overactivity.
30 of these had coexisting bladder outlet dyssynergia. Nonsignificant elevations in detrusor
pressues were found in these patients. See &bklow for urodynamic findings.

Patients with DO + DSD Patients with DO, no

Variable (n=30) DSD (n=32) P value
Amplitude at initial DO~ 21.93 £ 20.712 21.33+12.863 0.530
(cm H20)

Volume at DO (mL) 202.27 £146.704 173 + 150.87 0.788
Pdetmax (cm H20) 49.77 + 20.88 41.03 + 22.590 0.428
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Patients with DO + DSD Patients with DO, no

Variable (n=30) DSD (n=32) P value
Cystometric capacity 301.52 +175.418 272.58 + 192.582 0.517
Qmax (mL/s) 11.26 £5.833 12.96 £ 7.203 0.690
PdetQmax (cm H20) 35.77 £ 14.429 30.00 + 14.431 0.566
Voidedvolume (mL) 208.74 £ 123.729 182.38 + 129.96 0.800
PVR (mL)

Median 50 37

Range 0-500 0-500

Pdetmax¢ maximal detrusor pressure; Qmagimaximal flow rate; PdetQmaxdetrusor pressure at
Qmax; PVR postvoid residual urine volume; Detrusoroveractivity; DSIQ detrusor sphincter
dyssynergia

With regard to upper tract findings, all patients underwent ultrasonography, and no patients in
either group had hydronephrosis. Two of the patients with bladder outlet dyssynergia and three
with detrusoroveractivity alone had focal caliectasis.

Followingaugmentation cystoplasty

One study (n=33jassessed clinical and urodynamic outcomes, over a minimuyea0dfollowup
period,in neuropathic bladder patients (mean age at the end of study 22 yedrg)had been
treated withaugmentation cystoplastyfhey soughto determine if periodic urodynamic studies are
neededin such casesThe authors found thatugmentation cgtoplastyimproved bladder capacity
and pressure, and that these changes were maintained over time (see table below). Before
augmentation cystoplastiive patients had hydronephrosis compared to none after the procedure
the equivalent numbesfor vesicareteric reflux were 20 and four respectively.

Preoperative 1 year P End P
MBC 106+52 396+125 <0.0001 507.8+165* <0.002*
MEFDP 50432 7+4 <0.0001 1044 NS*

MBC¢ mean bladder capacity (ml); MEFBRmean endfilling detrusor pressure (cm of water); gs
not significant. *Statisticakignificance between the urodynamic results at 1 yr aftegmentation
cystoplaty and at the end of follow up.

Head injury

Oneprospective study (n=1ean age 40 yr$f§ exploredthe use ofurodynamicinvestigationsn
adultsafter head injury(time between trauma and urodynamics variable but not specified). 10/11
patientshad an indwelling catheter which was then removed after urodynamic assessr8éiit

(27.3%) patients hadn unstable bladdefneurogenic detrusor overactivityyith multiple

involuntary contractions in the filling phase. No other abnormalities were found. At one year follow
up all three patients had a normal voiding pattern and the upper tracts were normal on ultrasound in
all patients. The 8/1Who had normal urodynamidsad successfutials without catheter after
urodynamic assessment

Patients in known high risk groups actively managed with urodynaitiiected protocols:
Children with spinal cord injury

In one study (n=40Y of children (mean age 9 years) with spinal cord injbeyoutcome of
management based on urodynamic evaluatidnseanfollow up46.1 months) was retrospectively
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reviewed. Patients having moderate to severe trabeculatibthe bladderand correspondingly high
intravesicabpressuresand patients exhibiting detrusossphincter dyssynergia on video urodynamics
were placed on anticholinergic drugs and intermittent catheterisation. Patients and families desiring
continence were also started of intermittent catheterisation, with medications, if indicated. Of the
28 patients with a follow up of more than one yeareservationof the upper urinary tractvas

observed in 26 Upper tract surveillance shea preservation of the upper tracts in all patients with
anatomically normal lower tracts.

One study (n=42¥ retrospectively reviewed children (mean age at injury 5.3 yrs) with spinal cord
injury with one year minimum follow up data (mean 5.5 yrs) from visledynamics. Bladder
management included clean intermittent cathetsation in 40/42 patients andntispasmodics in
37/42. No patient had reflux, hydronephrosis or renal scarring. The results are presented below.

Cervical Thoracic Lumbar
No patients 10 26 6
Average age at injury (yrs) 4.8 5.9 3.4
Clean intermittent 80% 96% 100%
catheterisation
Dry 80% 54% 33%
Detrusor sphincter 30% 31% 0
dyssynergia
Hyperreflexigneurogenic 60% 38% 17%
detrusor overactivityj
Anticholinergics 60% 100% 83%
Safe capacity less than 80% (8/10) 58% (15/26) 50% (3/6)
expected capacity
Safe capacitincreasing with 100% (5/5) 76% (13/17) 67% (2/3)
age**

*Includes 2 children who initially had hyperreflexia but subsequently underwent augmentation
** Includes patients with two or more urodynamic studies
Myelodysplasia

In one study (n=123nean follow up 10 yrs¥, patients with myelomeningocele had a full history,
neurological examin&an, urinalysis, urine culture, excretory urography, sonography of kidneys and
bladderandvideo urodynamicsarried outat birth or 2 weeks after closure of theipinaldefect;

those at risk of upper tract damage or with abnormal imaging had a nucleat searperformed

The treatment strategy was as follows: patients with an overactive sphincter had intermittent
catheterisation; those with an overactive detrusor were treated with anticholinergics; when
continence was not achieved, surgery was considdeetificial urinary sphincteaugmentation
cystoplastyor orthotopic bladder substitution). Urinary continence at last folloy inrelationto the
urodynamic pattern at initial evaluation is presented in the table below.

Group 1: overactive detrusar overactive sphincter (upper urinary tract at risk due to high pressures)
Group 2: overactive detrusor + underactive sphincter
Group 3: underactive detrusor + overactive sphincter

Group 4: underactive detrusor + underactive sphincter
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Group2 Group 3 Group 4 Total
Group 1 n=43 n=37 n=8 n=35 n=123
Continent or socially dry 37 (86%) 21 (57%) 7 (87%) 26 (74%) 91 (74%)
Incontinent 6 (14%) 16 (43%) 1 (13%) 9 (26%) 32 (26%)

One study (n=114¥ reported on the outcomes of children (newborn to 23 yrs old) with
myelodysplasia treated using a urodynamicised protocol (follow up minimum 18 months

maximum 40 months). Patients with bladder filling pressures or pressures at the time of leakage
greater than 40 cnir,0 (determined by cystometiywere treated to reducéntravesical pressure.

42% required treatment for high intravesical pressures. None of this group or those with low bladder
pressures showed progressive upper urinary tract detation. In 8 children (17% of those with

high pressure dysfunction) high intravesical pressure persisted despite anticholinergic medication
and intermittent cathetergation, and they required an operation to achieve low pressuire

storage

Spinal cad injury

One retrospective study (n=88)(mean age 29.6 yrs) assessed the long term results of a
urodynamiebased treatment regime in patients with neurogenic lower urinary tract dysfunction due
to spinal cord injury. All patients had at leasie follow up visit a year for a minimum of five
consecutive years. Atinitial presentation 51 patients performed intermittent catheterizeg@wen

had indwelling catheters, 10 utilised reflex voiding, two patidr@d been implantedvith a Brindley
stimulatorand 10 patients used abdominal straining. At the end of the study no patients had signs of
renal damage. This was achieved by patients undergoing sphincterotomydngBjentation
cystoplasty(n=3), Kaeh pouch (n=1) and botulinusA-toxin injectons (n=12). 22 patients received
intravesical anticholinergic therapy. Only three patients did not have their treatment modified

during the entire follow up.

One prospective study (n=108)age range 256 yrs)performed urodynamic studies in order to
establish a bladder management protocol in patients with spinal cord injury. A total of 82% patients
underwent three or four urodynamic studies. At baseline, no urodynamic findings were normal.
Findings includedetrusor hyperreflexia [neurogenic detrusor overactivity] with detrusor external
sphincter dyssynergia (DESD) in 85% of patients with thoracic lesions; detrusor hyperreflexia without
DESD in 35% of patients with cervical and lumbar lesions; and detme$iexa in 40% of patients

with lumbar lesions. The use of clean intermittent catheterisation and anticholinergic medication
was instituted in all patients. The table below describes the complications found in this study.

Complication Number of case$%)
Upper tract changes (Backpressure) 15 (15)
Autonomicdysreflexia 12 (12)

Chronic renal failure 6 (6)

Stricture urethra 6 (6)

Bladdercalculi 4 (4)

Refractory hypotension 1)

6.2.1.2 Economic evidence

No relevant economic evaluations that lookeduabdynamic strategies for the assessment of
neurological incontinence were identified.
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Economic considerations

The GDG thought thaticurrent practice, urodynamiestsare usually used in specific populations
of patients. However, thesestsare also arrently used unnecessarily in some groups of patients
(such as patients with multiple sclerosiShe GDG suggested thabatter selection of patients for
urodynamictestswill lead to a better use of resources and to cost savings for the NHS.

Urodynanic tests involve cost which is not negligible (Dynamic Studies of Urinary Tract & KES!
reference costs 20020). This assessment includes both the cost of equipment and the cost of an
appointment with a clinician. Other cost implications can alsedresidered here if the balance is not
correct. In some cases, patients who do not undergo urodynamic tests could fail to be classified as
high risk, and therefore have an increased likelihood of renal damage due to lack of care. On the
other handif too much urodynamic testing takes place, this leads to wasted time and money on
unnecessaryests. However, while these are important issues to consider, the clinical review did not
provide any evidence of the number or type of missed cases, therefore clagsifiaad costing of

these is difficult. The GDG judged that offering urodynamic tests to patients who will benefit from it
by an improvement of their medical management is esf§ective use.

6.2.1.3 Evidence statements

Clinical

Studies on the predictive value afrodynamics in people at high risk especially regarding renal complicatic

Population Conclusion®f study authors

Myelodysplasia{3 Infants with dyssynergia of theetrusorexternal

N=36 sphincter are at high risk of deterioration of the
urinary tract; they should be followed up closely anc
intermittent catheterisation should be started early

Myelodysplasia{4 There is a strong relationship between the urethral

N=42 closure pressure and intravesigakssure at the time
of urethral leakage and the clinical course in patient
with myelodysplasia.

Myelodysplasié5 There is a significant correlation in patients with

N=39 myelodysplasia between the degree of upper urinar
tract deterioration and abnormal lower urinary tract
function, especially for the disordered function of thi
urethral control mechanisis

Myelodysplasié6 Children withdetrusorsphincter dyssynergia and hig

N=36 pressure, decreasedompliance bladders require
treatment with anticholinergics and intermittent
catheterisation. Children with atonic bladders and
low pressure, reducedompliance bladders without
dyssynergia doat require such treatment. Both
groups require close monitoring

Myelodysplasié8 A constellation of urodynamic and radiographic

N=215 parameters influenced the grade of hydronephrosis

Myelodysplasid® The selective use of urodynamic variables might be

N=103 valuable for predicting the risk of upper urinary tract
damage in chilcen with neurogenic bladdesphincter
dysfunction

Myelodysplasid’ An objective score to describe urodynamic findings

N=171 offers a simple objective measure of lower urinary
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Studies on the predictive value afrodynamics in people at high risk especially regarding renal complicatic

Spinal cord injury*
N=55

Men with multiple sclerosi&

N=27

Children and anorectal anomali&s
N=26

the neurogenic bladder to damage the upperdrs

Bladder leak point pressure greater than 40 cm wat
is a valid indicator of failure of transurethral resectic
of the external sphincter given that there is a
significantly higher incidence of upper tract dagea
and persisting external detrusaphincter dyssynergie
in these patients

Urologic complications correlate highly with the
presence of detruseexternal sphincter dyssynergia

Patients with anorectal malformations and any
uroradiographic oclinical urological abnormality
should undergo urodynamic testing even though the
spinal studies are normal.

Groups at lower risk especially regarding renal complications

Population

Women with multiple sclerosfd
N=108

Followingaugmentation cystoplasf)s/
N=32

Head injury?®
N=11

Conclusion of study authors

Clean intermittent catheterization should not
necessarnj be dictated by a concern for upper tract
damage secondary to increases in intravesical
pressure, even among women with dyssynergia

Repeat urodynamics are ontyecessary when upper
urinary tract dilation or incontinence does not
improve

Voiding dysfunction is common foling head injury.
Bladder hyperreflexia is seen with injuries about the
pontine micturition centre. The voiding abnormality
has good prognosis and resolves spontaneously

Patients in know high risk groups actively managed with urodyndirected protccols

Population

Children with spinal cord injuﬁ;
N=40

Children with spinal cord injuy/

N=42

Myelodysplasi&®
N=123

Myelodysplasid’
N=88

Spinal cord injur)?l
N=80

Spinal cord injurﬁ0
N=100

Urinary incontinence in neurological disease

Conclusions of study authors

Aggressive follow up is recommended in this group
patients with yearly renal ultrasound and video
urodynamics every one to two years

Serial urodynamics confirm increasing safe capacity
with growth in most children. Close follow up is
necessary as bladder characteristics may change w
time.

Initial urodynamic pattern is useful for counselling
families on the likelihood of achieving continence, a
serial urodynamic studies thereafter are a pre
requiste for an adequate treatment strategy

Childrenwhere high intravesical pressure persisted
despite anticholinergic medication and intermittent
catheterization, requie an operation to achieve low
pressure

For the protection of the uppeurinary tract and
maintenance of continence, regular urodynamic
follow-up is warranted

Repeated urodynamic studies are an essential aid i
managing the evolving nature of bladder dysftion
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6.2.2

Economic evidence statement

The selective use afiagnostic investigationsn additionto clinical assessmenis likely to be cost
effectivein patients who will benefit from the additional information providesdding to &
improvementin their medical management

Recommendations and Link to Evidence

Recommendations:

Relative values of
different outcomes

Trade off between
clinical benefits and
harms

URODYNAMIC INVESTIGATIONS

16.Do not offer urodynamic investigations (such as filling cystometry and
pressureflow studies) routinely to people who are known to have a low
risk of renal complications (for example, most people with multiple
sclerosis).

17 Offer videcurodynamic investigations to people who are known to have
high risk of renal complications (for example, people with spina bifida,
spinal cord injury or anorectal abnanalities).

18.0ffer urodynamic investigations before performing surgical treatments fi
neurogenic lower urinary tract dysfunction.

The GDG recognised that the use of urodynamic investigations may be of high
importanceas they have the potential to guide treatments which will impact on very
important outcomes which include quality of life, preservation of renal function and
improved continence.

The evidence indicated that adynamic investigations did have a predictive value,
particularly in relation to upper tract deterioration, in the following higek groups:

Spinal dysraphism
Spinal Cord Injury
Some Male Multiple Sclerosis
e Some patients with Anorectal Anomalies
Evidence from lowisk groups including:
e Female Multiple Sclerosis
o Patients aftemaugmentation cystoplasty
e Head injury
confirmed that these groups had essentially benign urodynamic findings which
correlated with preservation of normal upper urinary tract

The GDG therefore concluded that urodynamic investigations have the potential tc
provide important benefits to patients through accurate assessment of the precise
nature of their NLUTD. However, for patients indogk groups who were to be
managed 8ing conservative treatments, there is no compelling evidence that
demonstrates significant benefit from a urodynamdrsven management approach
and any benefit will be offset against the adverse effects, inconvenience and costs
urodynamic investigatias. The use of radiological screening in conjunction with
urodynamic studies (videarodynamics) is recommended by the GDG on the basis
several significant abnormalities that are commonly seen in patients with neuroger
LUT dysfunction cannot be diagsed without the additional anatomical information
that Xray screening provides; these abnormalities include vesieteric reflux and
detrusorsphincter dyssynergia. The GDG noted that there is an international
consensus that videarodynamics shoultde used when filling cystometry and
pressureflow studies are indicated in patients with neurogenic LUT dysfunction.
The possible adverse effects of urodynamic investigations include discomfort, urin
tract infection and psychological upset. Radiatiocp@sure is an additional
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Economic
considerations

Quality of evidence

Other congilerations

consideration when videarodynamic investigations are used.

Sinceurodynamic studies are fairly expensive, selectively offering these tests to
patients at high risk of renal complications will lead to a better use of this resource
the NHS.

The studies reported on theredictive value ofirodynamic findinggor renal
outcomes. This study design was appropriate for the clinical question under
consideration. A number of the studies reported on findings over a number of yea
Longitudinal studies which incorporated urodynamics into managemigiorishms
demonstrated improved renal outcomes in patients with spinal dysraphism and spi
cord injury.

The GDG recognised that some of the studies were carried out in an era when
urodynamic testing had not been standardised to the extent that it hasitieday.
They also noted that there is an absence of studies that use a control group to loo
the alternative strategy of altering management based on the development of
complications rather than attempting to prempt problems using urodynamic findisig
There are many neurological conditions for which the value of urodynamic testing
not been evaluated by appropriate studies.

The GDG recognised that the validity of using urodynamic testing/evaluation in
patients with NLUTD was not being questioneithim the literature. The group
recognised that the evidence base rested on a limited number of small case series
that an absence of negative studies helps to support the recommendations.

No economic evidence was found on this question.
The GDG believed that urodynamic investigations were currently being undertakel

unnecessarily in some patients who would be considered to be at low risk of
complications.
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Information and Support

A clinical service that treats patients with NIDUWill face the need to inform and educate patients
and carers. Information might be needed about relatively simple practical issues such as fluid
management or may involve education about procedures such as intermittent self catheterisation.
However, insome cases, there are complex decisions to be made that involve weighing up benefits
and risks. For example, parents of children with NLUTD might need to be involved with decisions
about reconstructive surgery that will have Hfeng implications. Inueh circumstances decisions

aids are likely to be of value.

A further challenge to clinicians who are providing information is the need to adapt the presentation
2F AYTF2NNIGA2Y (G2 GKS AYRAGARAZ f LI GASydQa OA
and communicationmpairment due to their underipg neurological condition while others, such as
patients after stroke or spinal cord injury, will be coping with major changes to their life of which

their NLUTD is only one facet. The need for information to be appropriately presented to patients in
the paediatric age group is sedident.

One of the difficulties facing the patient with NLUTD is that of sifting information that comes from
different sources. There are numerous-lome resources that provide information to patients; these
include the wekites of specialist hospital departments, diseapecific charities, patient groups and
commercial organisations. There is a need to help patients and carers interpret information and
apply knowledge to their own particular circumstances in an appropriaty.

Information and Support

Does the provision of information and support regarding the different management
systems improve patient outcomes?
Clinical Methodological Introduction

Population: Children and adults withiILUTD

Intervention: Provision ofnformation and support regarding the different
management systems

Comparison: No information

Outcomes: The outcomes as per the protocol were:

e Frequency of voiding by day and night

¢ No. of incontinence episodes per week

e Symptoms related to bladder emptygre.g.poor urinary stream
Patient and carer perception of symptoms
Quiality of life

Kidney function (hydronephrosis)
Maximum cystometric capacity

Bladder compliance

e Residual urine

e Treatment adherence

e Adverse events

Symptomatic urinary tract infectiofUTIs)
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7.1.1.1 Clinical Evidence Review

Four studies were found. Cardenas 28®as an RCT, but lacked blinding or evidence of allocation
concealment, thus being prone to bias. It evaluated effects on areas related to quality of life and
patient perception of symptoms, but these outcomes were incompletely reported. For example, data
on symptomatic UTIs were presented as episodes rather than counts of subjects affected, and group
data were not presented for the other outcomes.

Hagglund 2008 and Anderson 1983were trials, but not randomised. In the Hagglund 2805

paper, participants were allocated according to geographical area, and although the areas were
evaluated for demographic similarity no baseline comparison of the groups were made, except for
the outcome variable. Therefore this study was prone to considerable bias. The only relevant
outcome reported was UTIs in the past 6 months. In the Anderso8*18@idy, two cohorts of

patients were treated at different times: 197%a@ 1979. Although no attempts were made to match
the groups, they were reportedly similar in terms of age, sex, proportion of quadriplegics and types
of drainage used. Again, the only relevant outcome reported was number of UTIs in the past 6
months.

Barker 1999° was a prospective singlgroup observational study, and thus pronettias through
inevitable threats to internal validity. All patients had experienedgymptomatic UTIs during the 6
month period before intervention, and were deemed to have had a successful outcome if their count
of symptomatic UTlIs (or significant pyalthacteriuria) dropped to <2 in the 6 month period after
intervention. Patients not responding after one session in the first 6 months were either offered
further education sessions or antibiotic therapy. Those opting for further antibiotic therapy at 6
months (or later) were classified as outcome failures, although of course they may have responded
to education sessions eventually had they been given the chance.

All outcomes from all four studies were graded as very low quality with respect to confidetiee
effect of the interventions. Table 1 summarises the included papers.

Tablell: Summary of studies included in the clinical evidence review

Underly
ing Age Follow
Study patholorange up Outcomes
Study type gy (yrs) (range)Intervention details reported
Cardenas RCT SCI Not  5-6 Counselling on IC technique and fluid managem¢Episodes of
200432(N= specifiemonthsand discussion with the physician on UTI symptosymptomatic
58) d, but the processes of seeking medical treatment for aUTIs; Health
adult symptomatic UTI and problems in accessing beliefs; Locus
treatment. All information was backed up by a  of control; self
booklet. efficacy
Hagglund Non SCI Not 6 6 hourpersonal assistance serviceBAS training  Symptomatic
200533(N: rando speci monthsworkshop. The workshop addressed prevention cUTIs in the
60) mised fied, common secondary conditions. It was chaired bypast 6 months
trial but SCI physician, who provided information on
prob preventing and treating pressusores, UTIs,
ably spasms, and autonomic dysreflexia. There was &
adult information on bowel and bladder programs,

general nutrition and weight loss strategies. Blad
management topics include types of catheters,
proper insertion techniques, sterilisation and
handling of reusable catheters, and signs of
infection. UTI prevention was discussed alongsid
the use of an 8 minute video.
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Underly
ing
Study patholo
Study type gy

Anderson Non SCI
1983"(n=7rando
5) mised

trial

Barber  ProspeSCI

1999°  ctive
observ

n=17 ational
study

logical disease: management of lower urinary tract dysfunction in neurological disease

Age Follow

range up Outcomes
(yrs) (range) Intervention details reported
Not 6 A training program of discussion periods followecSymptomatic

specifiemonthsby pracical workshops During the rehabilitation UTlIs in the
d, but post phase the patients attended 5 classes of 45 mintpast 6 months
probabldischar each, on the topics of urinary tract care anatomy
y adult ge and physiology; bacteriology and UTI; monitoring

the urinary tract, including danger signs and

prevention; mode®f urinary drainage, disinfectior

and appliance care; and trial of voiding and

intermittent catheterisation. In addition, an

instruction manual was developed for the patient

and their families, who were also invited to join tt

teaching sessions. Patienivere expected to follow

the information and advice at home.

Not 6 Intensive counselling by the clinic nurseith <2
specifiemonthsrespect to proper clean intermittent catheterisaticSynptomatic
d, but or (CIC) technique, daily external condom catheter UTls in a 6

probabllonger application and care, appropriate cleansing of month post
y adult (not  supplies with dilute sodium hypochlorite solution intervention
specifieand daily grineal hygiene. Sessions lasted3® period
d) minutes. If the patient continued to exceed the signified a
threshold of 2 or more UTIs in the following 6 maopositive
period then they were either given further intensiroutcome.
counselling sessions, or placed on antibiotic ther
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Incidence of symptomatic UTIs

Hagglund 2008 reported that the incidence of symptomatic UTIs was 78% at both baseline and follow up in the control group, but in vieatioter
group it reduced from 70% at baseline to 41% at follow up (data extrapolated from a figure). The groups did notrifitemrdlg at baselindor the
primary outcome and so the follow up proportions were compared within a matelysis. Anderson 1983eported that groups differed in terms of
symptomatic UTls at 6 months follow up, with an incidence of 29% in the Information group and 69% in the control grouer,Haweports of baseline
incidence were given. The GRAW&file below summarises these results.

no serious no serious 21/58 (36.2%) 55/77 (71.4%) RR 0.47 (0.31 to 0.7)379 fewer per |[VERY LOW

inconsistency [indirectness imprecision 1000 (from 214
fewer to 493

fewer)

! No blindingand no control for any confounding.
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Incomplete reported outcomes

Episodes of symptomatic UTIs

Cardenas 2004reported a trend for a lower numbeof total episodes of symptomatic UTIs in the
intervention group (p=0.097), after adjustment for baseline values. At baseline the intervention
group had 41 episodes of UTls, which reduced to 32 at 6 months follow up, whilst the control group
had 27 episods at baseline and 26 at follow up.

Barber 199% reported that the intervenion led to 3/17 patients having a positive outcome (defined
as less than a threshold o2 UTIs/6 month period) after one intervention session. After an
unspecified number of further intervention sessions (one per subsequent 6 month period) the total
countof positive responders rose to 11/17. The 6 mresponders opted for antibiotics after one or
more interventions, and thus it cannot be assumed they would not have responded to the
intervention after more repetitions. Overall, repeated education sessigpeared to be more
effective than a single session.

Patient and carer perception of symptoms/ quality of life

Cardenas 2004 compared the health beliefs, locus of control and self efficacy across the

intervention and control groups, with adjustment for baseline scores. Compared to the control

group, the group reeiving the information intervention had a significantly increased perception of

the severity of their UTIs, a decreased sense of self efficacy, and showed a trend for a higher locus of
control. Unfortunately no data were presented apart from the ANCOVMéitees

Table12: Patient and carer perception of symptoms/ quality of life reported by Cardenas 2604

Information Usual care findings
Health beliefs no data provided no data provided Increased perception of severity of UTIs ir
questionnaire the treatment group, after ANCOVA

(p=0.042)

Multidimensional  no data provided no data provided Trend for higher locus of control in the
health locus of treatment group, after ANCOVA (p=0.066)
control
Self efficacy no data provided no data provided Decreased sekfficacy in the treatment
questionnaire group, afterANCOVA (p=0.033)

7.1.1.2 Economic evidence

No economic studies were identified on the provision of information and support.
7.1.1.3 Evidence Statements

Clinical Evidence Statements

Two norrandomised trials comprising 135 participants suggested that provision of information
might reduce incidence of symptomatic UTdsmonths)(very low quality.

Evidence statements could not be produced for the following outcomes of the study Ogr@ar
2004 asresults were presented in a way that meant we could estimae the sizeof the
intervention effect:
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¢ Incidence of UTls
e Patient and carer perception of symptoms/ quality of life

Evidence statements could not be produced for the following outcomes of the study by Barber
1999” asresults were presented in a way that meant we could estimate the sizef the
intervention effect:

¢ Incidence & symptomatic UTls

Economic evidence statement

No economic studies were found on the provision of information and support for patients with
NLUTD. The GDG believes that a better informed patient will result in fewer long term costs due to
better adherence to treatment and a better understanding of salfe. There was recognition of the
need for good quality information to be provided and this would incur staff time cost especially when
provided through face to face training by clinical staff.

7.1.2 Recommendations and links to evidence

Relative value placec

on the outcomes Urinary tract infection and quality of life were the only outcomes of interest reporte

considered but both were considered by the GDG to be of importance. In particular, reduction:
urinary tract infectionsvere considered to be highly important because urinary tract
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Quality of evidence

Tradeoff between
clinical benefits and
harms

Economic
considerations

Other considerations

infection is a common problem which usually causes a degree of distress andvean
serious health repercussionE the provision of information was to demonstrate a
reduction in UTlIs this wodlbe of clinical significance.

The GDG found the evidence to be limited in scope and of poor quality. The outct
from all four studies were graded as being of very low quality due to limitations in
study design.

All of the studies reported a reduction in the incidence of symptomatic urinary trac
infections; however, the outcomes were incompletely reported in two stutiesid®™
and it was therefore not possible to estimate the size of the effect of the interventis
The GDG agreed that limited weight could be placed on the findings of the studies
that they indicated a favourable trend in favour of the hypotisetsiat the provision of
information helps patients to manage their condition successfully.

The provision of information for both pigints and carersvas considered important
and likely to be beneficial. The GDG also recognised that ongoing support was ne
for people with life long conditions. The provision of information was felt, in gener
to be unlikely to cause significant harm.

The GDG recognises that there are costs attached to training and information deli
but that these are likely to be offset by health gains due to improvements in patien
wellbeing.A better informed patientmight lead tofewer long term cos due to better
adherence to treatment and a better understanding of self care.

The GDG believes that the current provision of information in this area is very vari
both in terms of quality and quantity.

The types of interventios described in the studies ranged from counselling on
intermittent catheterisation technique and fluid management to structured training
programmes or workshops. Although it was not possible to recommend what form
information provision should take, 6fGDG agreed that information on treatment
plans, self management techniquesd education on the management of urinary
tract infections were areas where information provision was likely to be particularly
beneficial for both patients and carers.

The GD@greed that the recommendations made on information provision in the
Patient Experience guidelirveere highly relevant to this population and should be
incorporated in the guideline.

Thestakeholderconsultation process generated comments on thificulties faced by
some patients in accessing catheters, appliances and other products that effective
met their needs. The experience of the GDG members was that the quality of life
person with neurogenic lower urinary tract dysfunction couldseeously affected if
appropriate products were not available and if the staff who were giving advice ha
poor knowledge of the range and nature of available products.
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Treatmentto improve bladder storage

Dysfunctionof the urinary bladder during the storage phase of the micturition cycle can take the
form of eithe involuntary contractions of the bladder (neurogenic detrusor overactiviy® lossof
receptive relaxation of the bladder wall leading to a progressigeease in pressure as the bladder
fills (reduced bladder compliance).

Both neurogenic detrusor overactivity and impaired bladder compliance can lead to symptoms, such

as increased urinary frequency, urinary urgency and incontinence. In both condigter#oration in
renal function may occur due to an inability of the upper urinary tract to expel urine in the face of
high pressures within the bladdePatients may be deemed to be at high risk of renal deterioration
either because their neurological mdition is known to carry a high risk as a result of the findings

of urodynamic investigations. Conditions that are associated with a high risk of renal deterioration
include spinal cord injury and spinal dysraphism while adverse urodynamic featcitedeimmpaired
bladder compliance and neurogenic detrusor overactivity in the face of an uncoordinated urethral
sphincter (detrusor sphincter dyssynergia).

Incontinence and urinary frequency in patients with neurological disease also occur in the cdntext o
cognitive impairment as a result of difficulties with the interpretation of urinary tract sensations and
a loss of the appreciation of the social context of micturition.

There are a number of treatment options available that seek to improve continemoagh
improving the ability of the bladder to store urine. These include behavioural, drug and surgical
treatments.

Behavioural Treatments to improve bladder storage

Behavioural treatments encompass a range of approaches that seek to trairairé¢he

neurological processes that control micturition in a way which promotes urine storage. For example,

a patient might be prompted to empty the bladder at regular intervals in order tegpnet episodes

of urinary incontinence. Behavioural approaches insthavith neurological disease are used for
people with significant cognitive impairments such as dementia, often in the care home or hospital
environment and also may be used in the early stages after acute neurological injury or illness as a
means of reegablishing continence as the micturition cycle recovers. The treatment does not
necessarily aim to alter the neural control of micturition, rather to manage toileting regimes to
promote continence.

Types of Behavioural Treatments

Timed voiding; consists dtaking the patient to the toilet at set time intervals, for example every 2
hours.

Prompted voiding; this is used to encourage people to initiate their own toileting. It usually involves
positive reinforcement. It involves the use of a carer to take plkrson with incontinence to the
toilet, and so involves education of both the person with incontinence and their carer

Habit retrainingcA y @2 f @Sa 62Ny Ay3 2dzi +y AYRAGARdzZ f Q&
personalised toileting schedule to pent involuntary voiding.

Behavioural treatments are not fully standardisadhich hampers evaluation of their effectiveness.
However, such evaluation is important as these treatments are widely used and can involve
considerable use of resources in therfoof staff time.

Drug Treatments to improve bladder storage
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Acetylcholine is the neurotransmitter which has the primary role in stimulating contraction of the
urinary bladder. The detrusor muscle of the bladder wall is rich in muscarinic receptors winéch,
activated by acetylcholine, trigger bladder contraction. Antimuscarinic drugs are muscarinic
receptor antagonists and have the potential to reduce or abolish bladder contractile aclivigy

have long been established as the first line treatmimtdetrusor overactivity and symptoms of an
overactive bladderAntimuscarinic drugs may also have effects on bladder sensory mechanisms as
muscarinic receptors are also found in the sagithelial neural plexus of the bladd& The majority

of these compounds are administered orally, although some intravesical antimuscarinicagi@ps
have been developed. Early forms of antimuscarinics had a number of trouideside effects,
whichnewercompoundshave sought to ameliorate. Antimuscarinics drugs were formerly known as
Gl yOoKRt AYSNEAO&E @

Antimuscarinic drugs have been used for many years to treat patients with neurogenic detrusor
overactivity although the rgponse of an individual patient to antimuscarinic treatment is variable.
There are also important outstanding questions about the ability of antimuscarinic drugs to protect
the upper urinary tract in the face ofragh pressureoveractive bladder.

Thereare seven different types of botulinum toxin-@) but it is botulinum toxin type A which has
become widely used in clinical practiedthough Botulinum toxin type B has also been the subject of
clinical trials.Botulinum toxin type A (BTX) acts by blogkthe release of acetylcholine and other
neurotransmitters from nerve terminaldnjection of the drug into the detrusor muscle using an
endoscopic technique was describedSichurch et al i2000* since then the use of BTX for treating
neurogenic detrusor overactivity has become widespread. However, a number of questions have yet
to be definitively answered so that the duration and adequacy of the response to the treatment in
different patient group has not been fully elucidated. It is also unclear whether or not the drug is
sufficiently effective to prevent the development of hydronephrosis in the patient with high pressure
urine storage due to either neurogenic detrusor overactivity or reducadd#r compliance. Finally,

the cost ofthe drug and the requirement for injection via a cystoscope mean that the treatment is
associated with significant costs which have to be balanced against clinical benefit; there is a lack of
published data lookingta&aconomic issues in relation to BTX therapy.

Surgical Treatments to improve bladder storage

In cases where the functional capacity of the bladder is severely compromised and where drug
therapies have proved ineffective, augmentation cystoplasty can bsidered as a means of
increasing bladder capacity and maintaining low storage pressures. Augmentation cystoplasty is a
surgical procedure which involves opening the abdomen and exposing the bladder. The bladder is
opened widely and a patch, made out of Bolated and deaubularised length of intestine, is sewn

into the defect in the bladder wall thereby increasing the capacity of the organ.

The principle outo augmentatiorinvolves denuding (but not breaching) the urotheial lining of the
bladder, in what is effectively an excision of detrusor muscle. This has sometimes been described
with the adjunct of overbying omentum or of a demucosalised intestinal paittiorder to sipport

the exposed bladder mucosa

Augmenting a bladder usually impairs its intrinsic ability to empty to completion, and recourse to
intermittent catheterisation is usually expected. This can be per urethra oraoatment,
catheterisable abdominal cait. This type of conduit consists of a narrow tube (the appendix is
often used as the conduit) one end of which is anastomosed to the bladder while the other end is
brought to the skin surface to form a small stoma. The bladder can be drained bygpassitheter
through the conduit into the bladder. Urine is prevented from refluxing into the condod leaking
onto the skin surfacdyy creating a flap valve at the site of the anastomosis of the conduit into the
bladder. Continent, catheterisablédbdominal conduits are often called Mitrofanoff conduits, after
the surgeon who helped to establish the principles of the surgical procedure.
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Augmentation cystoplasty has been in routine use for treating selected patients with NLUTD for over
two decades® but is known tabe associated with significant morbidity. It is therefore important

that the use of augmentation cystoplasty in patients with NLUTD is accompanied by careful
consideration of the risks and benefits of the operation. The evaluation of theeffestiveness of
augmentation cystoplasty has received little attention to date.

Behavioural treatments

Do behavioural management programmes (timed voiding, voiding on request, prompted
voiding, bladder retraining, habit retraining, urotherapy) compared with a) eaather b)
usual care, improve outcomes?

Clinical Methodological Introduction

Population: Neurological disease

Intervention: Prompted voiding
Habit retraining
Timed voiding
Voiding on request
Bladder retraining
Urotherapy
Comparison: To each other
Treatment as usual
Outcomes: Quality of life
Frequency of voiding by day and night
No. of incontinence episodes per week
Patient and carer perception of symptoms
Adverse events
Treatmentadheren@

8.1.1.1 Clinical evidence

We searched for RCTs and systematic reviamsgparing the effectiveness bthavioural

management programmef®r improving the outcomes of incontinence in patients with neurological
disease or injuryWe looked for anyRCTstudies that compared the effeeeness obne or more

type of behavioural management programme with another behavioural management programme, or
treatment as usual.

No RCTs or systematic reviews were found concerning behavioural therapy for incontinence in
neurological disorders. Howex, two Cochrane systematic reviews and one RCT (which was not
included in the Cochrane reviews) which were focussed on behavioural therapy for elderly adults
with incontinence were found. It is possible that elderly people might respond differently to
behavioural treatment compared to patients with neurological disordebgcause of a different
aetiology of incontinence and differing levels of mobility. However, it was felt that in the absence of
direct findings, the findings for elderly people might h@eee relevance, and that the findings

could be downgraded for indirectness to account for the differing populations, according to GRADE
guidelines. These three studies are summarised in t@ble

Tablel3: Characteristics of the aluded studies
Type of Comparato

Study study Population Intervention r Follow up

% Cochrane Average age was 8¢ Prompted voiding. No Interventions
reviewN=9  years, and women prompted lasted from 20
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Type of

Study study

40

41

trials

Cochrane
reviewN=4
trials

RCT

Population

predominated.
Many were from

nursing homes, and

some were

cognitively impaired

and/or not
independent in
ADLs.

Mean age was 80
years, and they
were all physically
and/or mentally
impaired. They
were mostly in
nursing homes and

dependent in ADLs.

Dependent elderly
women 65 years
with a mild or
moderate mobility
disorder who were
suffering from
chronic urinary
incontinence
(incontinence
episodes 2x per
week for at least 3
months).
Participants were
recruited from
nursing homes,
homes for the

Intervention

Habitretraining+ aher
treatment. Other
treatments include:
education to staff and
caregivers, toileting
prompt, electronic
monitoring devices, fluid
manipulation,and
environmental
modification and support.

Intervention provided by
PTs or OTs on an individuz
basis, and aimed at trainini
mobility and toileting skills.
The therapy was focussed
on those aspects of
toileting that took longer
than a threshold time. The
tasks were pacticed 3x per
week for 30 mins, for a
minimum of 1 week and a
maximum of 8 weeks. Onc
the participant could
achieve all tasks under the
threshold time the
intervention was allowed

elderly and day care to be terminated.

centres fo non
demented elderly
people.

Comparato
r

voiding.
These
patients
were not
given any
placebo
treatment
or
alternative
treatment.

Usual care

Usual care

Follow up

days to 32 weeks,
but only two
studies looked at
longer term
effects after
cessation of
intervention (12
and 22 weeks).

Interventions
lasted from 6
weeks to 6
months. Only 1
study stated any
longer term follow
up: at 12 weeks.

Up to 8 weeks
(immediately post
intervention). No
long term follow

up

The two identified systematic reviews and single RCT assessed the behavioural interventions of
prompted voiding, habit retraining and training mobility and toileting skil{see Table 1 for details

of these interventions)Thefirst two behavioural interventions were the only practices contained in
the protocol for which we found evidence. Training mobility and toileting skills was also included as a

behavioural intervention athe GD(elt it potentially relevant.

Theoutcomesfor prompted voidingwhichthe GDGagreed wee closely related to the proposed
outcomes listed in 1.2:

Numbers with no improvement of wet episodes
Proportion of hourly checks that were wet
Reductionin the mean proportion of hourly checks
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e Incontinent epsodes in 24 hours
e Self initiated toileting

Theoutcomes for habit retraining whichthe GDG agreed wedosely related to the proposed
outcomes listed in 1.2:

e Incontinent episodes in 24 hours

e Voided volume and incontinent volume
e Prevalence of bacteriia

e Prevalence of skin rash*

e Prevalence of skin breakdown*

e Impact on caregivers*

Theoutcomes forTraining Mobility and Toileting skillsvhichthe GDG agreed werdosely related
to the proposed outcomes listed in 1.2:

e Average weight of pads over Bdurs*

e Micturitions on toilet compared to total micturitions*

e Change from dependent to independent toileting

¢ Change fronindependent todependent toileting

Most of the outcomes in the 12 RCTs included in the two Cochrane reviews were analysed in GRADE
using the data and study quality information provided by the reviews. Separate GiR&{ids were

created for the prompted voiding and habit retraining intemtiens. Those outcomes marked with

an asterix (*) were not appropriate for metmnalysis or GRADE, and are described in a narrative
account in the appropriate section.
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Comparison of prompted voiding to no prompted iaing

Outcomes appropriate for GRADE

Tablel4:

Number of people with no improvement in wet episodes

Gradeprofile for outcomes relating to prompted voiding versus no voiding

Hu 1989° | randomised very no serious very seriou$ | seriou$ 16/65 (24.6%) 24/68 (35.3%) RR 0.7 (0.41 td 106 fewer per 1000 (from | @000
trials serioud inconsistency 1.19) 208 fewer to 67 more)

VERY LOW
Proportion of hourly checks that were wet (Better indicated by lower values)
Schnelle randomised | Serioug no serious very seriou® | noserious Mean (sd):23 (21) Mean (sd): 35 (21) MD:-12 MD 12 lower (18.79 to 5.21] @000
2003 trials inconsistency imprecision (-18.79,-5.21) | lower)
3 VERY LOW
Reduction in mean proportion of hourly checks that are wet (Better indicated by higher values)
Engberg randomised | very no serious very seriou® | very seriou$ | Mean (sd):40.6 Mean (sd): 23 (22.7)| MD: +17.6 MD 17.6 higher (14.58 @000
2002% trials serioug inconsistency (44.3) (-14.58, lower to 49.78 higher)

+49.8)

VERY LOW
Incontinent episodes in 24 hours (Better indicated by lower values)
Hu 1989 randomised | very very serioud | very seriou® | no serious Hu: Mean (sd):1.65 | Hu: Mean (sd): 1.9 | MD:-0.92 ¢ MD 0.92 lower (1.32 to 0.5 @000
Schnelle trials serioud imprecision | (1.61) (2.29) 1.32,-0.53) lower)
1989 Schnelle: Mean Schnelle: Mean (sd):
% (sd):2.1 (1.6) 4.1 (2) VERY LOW
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Self initiated toileting (Better indicated by higher values)

Schnelle randomised | very no serious very serioud | no serious Mean (sd):2.7 (1.2) | Mean (sd): 0.8 (1) MD: +1.9 MD 1.9 higher (1.51 to 2.29 @000
1989 trials serioud inconsistency imprecisiori (+1.51, +2.29) | higher)
39

VERY LOW

& Although all of the studies described their randomisation procedure, allocation concealment was lacking or unclear in all. Only one study (Schnelle 2003) reported blinding of researchers, and so
the outcome from that study was graded as having serious limitations, rather than the very serious limitations attributed to the other outcomes from the other studies. Downgrading for attrition bias
was not carried out as insufficient detail was available from the review.
® The population in this outcome is potentially different to the population having incontinence secondary to neurological disorders.
¢ Upper 95% CI crosses the MID for clinically significant benefit

Upper and lower 95% Cls cross the MIDs for clinically significant benefit and harm
¢ | squared was >75% so downgraded to very serious.

Narrative summary (for outcomes that are not appropriate for GRA@IE to insufficient information givensuch as a lack of variance data, or the
presentation of numbers of episodes rather than ca3es

Reporting of the outcome gdroportion of hourly checks that were weas not reported adequately to allow metmalysis in 4 RCTs (Ouslander 2005,
Schnelle 183, Smith 1992, Surdy 1999)as they lacked measures of variance and some used medians. These studies all found that the median or mean
number of hourly checks thateve wet were numerically greater in the control group, weakly suggesting a beneficial effect of prompted voiding (table 3).
No statistical analysis was performed, but it can be seen that the probability of all 4 studies showing this trend bglcngnEenly 6.25% (50%4aised to

the fourth powel).

Tablel5: Mean or median proportion of hourly checks that were wet

Study Prompted voiding No prompted voiding
Ouslander 2005 25% 50%

Schnelle 1983 15% 25.5%

Smith 1992 21% 85%

Surdy 1992 13.25% 49.95%
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Incontinent episodes in 24 howere reduced by 60%80% in the intervention group compared t0-3@% in the control group (Engberg 2002, Smith 1992)
% Linn (1995%° noted that treatment group incontinence reduced from 42% at baseline to 17% after treatment (Table 4). These resultsongretac
and so ould not be metaanalysed.

Tablel6: Incontinent episodes in 24 hougchanges during the course of the study
Prompted voiding No prompted voiding
Engberg 2002 Qc JE: Qo 1%
Smith 1992 Qy /g QH /E:
Linn 1995 Qp a1’z No data

Selfinitiated toiletingincreased in the intervention group more than the control group in 3 studies (Scnelle 1983, Engberg 2002, Lifiai89&s
greater in the interention group for the final four weeks in one study (Hu 198%ut these data did not include standard deviations (Table 5).

Tablel7: Self hitiated toileting¢ changes during the course of the study
Prompted voiding No prompted voiding
Schnelle 1983 m FNRY ndoo (2 H LISNIRIFIE @i2 nodu LISNI RI &
Engberg 2002 m TNRY H (2 odo LISNJ RI & Nochange
Linn 1995 m TNRY nooy G2 Hdo LISNI | Nochange
Hu 1989 2.65 selfinitiated episodes/day in final 4 weeks 1.12 selfinitiated episodes/day in final 4 weeks
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Comparison of habit retraining plus another treatment to usual care

Outcomes appropriate for GRADE

Tablel8:

Number of incontinent episodes per 24 hours (Better indicated by lower values)

Gradeprofile for outcomes relating to habit training + other treatment versus usual care

Colling randomised | Serious Serious’ very seriou$ | very Colling:Mean (sd):4 | Colling:Mean SMD:-0.12 ¢ SMD 0.12 lower (0.47 lowe| @000
2003 trials serioud (2.63) (sd):3.43 (2.59) 0.47, +0.23) to 0.23higher)
Jirovec Jirovec: Mean (sd): | Jirovec: Mean (sd):
2001 0.37 (0.28) 0.49 (0.36) VERY LOW
40
Incontinent volume (Better indicated by lower values)
Colling randomised | Serious no serious very seriou$ | Serious Mean (sd):292 (202) | Mean (sd): 193 (233)[ MD: +99 { MD 99 higher (17.57 lower | @000
2003 trials inconsistency 17.57, to 215.57 higher)
a0 +215.57)

VERY LOW
prevalence of bacteriuria (E coli)
Colling randomised | Serious no serious veryserioud | very 5/32 (15.6%) 2/24 (8.3%) RR 1.88 (0.4 td 73 more per 1000 (from 50 ®000
2003° trials inconsistency seriousl 8.85) fewer to 654 more)

VERY LOW

@ No blinding reported. Colling 2003 may have used a blinded outcome assessor, though this is unclear.

® | squared was between 50 and 75% so graded as serious.
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“The population in this outcome are potentially different to the population having incontinence secondary to neurological disorders.

d Upper and lower 95% Cls cross the MIDs for clinically significant benefit and harm
¢ Lower 95% CI crosses the MID for clinically significant benefit

Urinary incontinence in neurological disease

81



Urinary inconinence in neurological disease: management of lower urinary tract dysfunction in neurological disease
Treatment to improve bladder storage

Narrative summary (for outcomes that are not appropriate for GRAME to insufficient
information given, such as a lack of variance data, or the presentation of numbers of episodes
rather than casey

The following outcomes were not presented in a form that was appropriate for 1aiesdysis.

Number of incontinent episode
Colling1992°° showed a significant reduction in the number of episodes of urinary incontinence
during the treatment period in the treatment group.

Prevalence of skin rash

Colling 2003° reported a significant decrease in skin rash prevalence from 17.7% at baseline to 9.4%
at the end of the intervention period. No data are provided for the usual care group, ttherthe
information that a nomsignificant increase occurred.

Prevalence of skin breakdown

Colling 2003° reported a significant decrease in skin breakdown prevalence from 11.6% at baseline
to 2.3% at the end of thetudyperiodin the intervention grouplin the control group two patients

had skin breakdown at baseline and none at the end of thdysperiod The prevalence figures for

the intervention group appear to be counts of the episodes of skin breakdown rather than counts of
participants having at least one episode, as 11.6% of the group size of 32 and 2.3% of the control
group size of 24 yid nonwhole numbers (3.7 and 0.6 respectively). Thus they cannot be analysed
with a metaanalysis.

Impact on caregivers

Colling 2003° reported that caregivers found management of incontinence less stressful at the end
2F GKS AYUGSNBSyGAz2yd® | INBFGSNI ydzyoSNI 2F OF NB
incontinence needs than at baselindo statistically significant changes were reported.

Comparison of training mobility and toileting skills to no treatment in achievement of Independent
toileting

Outcomedata to which GRADE cannot be applied

No outcomes were appropriate for GRADE.

Narrative summary (for outcomaata to whictGRADEannot be appliedlue to incomplete
outcome reporting for example means and standard deviations, or equivalent, were unavailable

Average weight of pads over 24 hours

The intervention group had a treng%£0.07) for an 8% lower weight of pads over 24 hours compared
to the comparison group. No further data were given in the pdper

Micturitions on toilet compared to total micturitions

The intervention had no significant effect on the number or percentage of micturitions on the toilet.
No datawere given in the papet-

Change fom dependent to independent toileting

In the intervention group 6 changed from dependent to independent, compared to 2 in the
comparison group (p=0.14). The lack of data on the number who were initially dependent in each
group makes this data inappropriate for GRADE
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Change from independent to dependent toileting

In the intenention group 4 changed from independent to dependent, compared to 3 in the
comparison group (p=0.70). The lack of data on the number who were initially independent in each
group makes this data inappropriate for GRADE

8.1.1.2 [Economic evidence

No relevant economic evaluations comparing behavaburanagement programmes with each other
or with usual care were identified.

Unit costs

In the absence of recent UK caffectiveness analysis, relevant unit costs are provided below to aid
consideration otosteffectiveness.

Tablel9: Unit Costs

Item Cost Source/Assumptions

Specialist Community Nurse £77 per hour PSSRU 2011

Travel £1.40 per visit PSSRU 2011

Total £159 Assuming 1/2 hour visits, 1 a week for

1 month

SourceUnit Costs of Health and Social Care 2010 compiléasley Curtis (PSSFEU)
Economic considerations

No evidence could be found that suggested that behavioural management programmessare
effectivein neuropathic patients wh urological incontinence. The cost of behavioural management
advice and programmes is unlikely to be high, as shown in the unit costs above. While the costs of
these programmes arrot negligible the GDG felt thatf effective their cost may be offseby the
costsavingsassociated with a reduction in the use of incontinence .aids

Other NICE guidancBrinary IncontinenceGG40 2006, andLower Urinary Tract SymptontSG97
2010 recommend behavioural management programmes where cases of incontiaemoeild and
where conservative management is likely to lead to an improvement in continence.

8.1.1.3 Evidence Statements
Clinical Evidence Statement

Comparison between prompted voiding and no prompted voiding

e One study comprising 133 participaritaind that that there waso significant difference
between prompted voiding and no prompted voiding for the proportion of people with
improvement in wet episode@2 weeksvery low quality.

e One study comprising 147 participaritaind that astatisticlly significantower proportion of
hourly checks that were wenh the prompted voiding groufB weeks)very low quality.

e One study comprising 19 participaritaind that that there waso significant differencéetween
prompted voiding and no promptediding for thereduction in the mean proportion of hourly
checks that are we8 weeks)very low quality.

e Two studies comprising 257 participamtsind that astatistically significanbwer number of
incontinent episodes per 24 hours the prompted vading group(8-22 weeksjvery low quality.
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e One study comprising 126 participarfitaind that astatistically significanigher amount ogelf
initiated toiletingin the prompted voiding groufB weeks)very low quality.

Evidence statements could not be produced for the following outcomes of the systematic féview
as results were prested of the intervention effectin a way that meant we could not estimate the
size of the intervention effect

¢ Proportion of hourly checks that were wet
¢ Incontinence episodes in 24 hrs
¢ Self initiated toileting

Comparison between habit training with onether treatment to usual care

e Two studies comprising 130 participaftsind that that there wasio significant difference
between habit retraining with one other treatment and usual care for tiienber of incontinent
episodes per 24 hourd2¢ 26 weeks)very low quality.

e One study comprising 56 participaritaind that that there waso significant differencéetween
habit retraining with one other treatment and usual care ii@continent volumg12 weekgyery
low quality).

e One study comprising 56 paiipantsfound that that there waso significant differencéetween
habit retraining with one other treatment and usual care fwevalence of bacteriuriél?2
weeksjvery low quality.

e Evidence statements could not be produced for the following outcomdéiseo$tudy by
Ostaszkiewic? as results were presentenf the intervention effectin a way thatmeant we
could not estimate the size of the intervention effect

o Skin rash
o Skin breakdown

Comparison of training mobility and toileting skills to no treatment in achievement of Independent
toileting

Evidence statements could not be produced for tblowing outcomes of the study by van Houtén
as results were presenteaf the intervention effectin a way that meant we could not estimate the
size of the intervention effect

e Weight of pads over 24 hr

e Percentage of micturations on the toilet
e Dependent to independent toileting

¢ Independentto dependent toileting

Economic evidence statements

o While the costs of these programmes are nwgligible if effective tkeir cost may be offset by
the cost savingassociated with a reduction in the use of incontinence &induding catheters
and pad).

Recommendations and links to evidence

Recommendations: BEHAVIOURAL TREATMENTS

23.Consider a behavioural management programme (for example, timed
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Relative value place!
on the outcomes
considered

Economic
considerations

Quality of evidence

Tradeoff between
clinical benefits and
harms

Other considerations

voiding, bladder retraining or habit retraining) for people with neurogenic
lower urinary tract dysfunction:

o only after assessment by a healthcare professional trained in the
assessment of people with neurogenic lower urinary tract dysfunctior
and

¢ in conjunction with education about lower urinary tract function for the
person and/or their family members and cars.

24 \When choosing a behavioural management programme, take into accot
that prompted voiding and habit retraining are particularly suitable for
people with cognitive impairment.

The GDG considered the outconreportedto be important but noted the lack of date
on quality of life and impact on family and carers. Any improvements in continenct
would lead to improvements in quality of life.

The GDG consided costs in relation to staff training, provision of prompted voiding
and behavioural management programmes in both 24 hour care provision and
community settings. The GDG agreed that provision of staff training was likely to b
cost effectivegiven the réatively low cost of providing training.

The GDG concluded that there were negligible additional costs associated with the
of behavioural management programmes which may be offset by the reduction in 1
use of incontinence aids and skin care in &dihcare provision. The GDG noted the
burden of implementing behavioural therapies in the community setting is likely to
on family members and carers.

There was very limited very low quality evidence showing that promptedngid
reduced the number of hourly checks that were wet and the number of incontinenc
episodes in 24 hrs. There was no evidence of improved continence outcomes
associated with habit retraining. There was very limited very low quality evidence
toileting mobility and toileting skills improved continence and toileting outcomes.
The GDG considered the evidence presented to be of very low quality. The evidet
which was from the United States, was not directly related to the UK neuropathic
population butwas of some relevance, due to the inclusion of cognitively impaired
individuals in the majority of the studies. However, the lack of subgroup analysis tl
specifically looked at patients with neurological disease prevented more detailed
analysis.

Therewere no studies that looked at a paediatric population.

The GDG noted that these interventions may be suitable for people who are regai
bladder function after acute neurological insult, and some patients with cognitive
impairment (e.g.elderly people with dementia) in a setting with appropriate family c
carer support . Although the studies had relatively skertn follow-up, based on GD(
experience it was felt that improvements in outcomes would be maintained over tir

The GDG agreed that the interventions had the potential for clinical benefit in
individual cases with very limited risk of harm.

The GDG noted that assessment is needed to exclude potentially treatable causes
incontinence such as urinary tract infection, diabetes mellitun] structural
abnormalities.

In current practice a behavioural intervention might be considered if a person with
incontinence has a degree of cognitive impairment digant to suggest a mis
interpretation of bladder sensations or a lack of social awareres6.S LJS N& 2 y
condition and mobility also need to be consider&arer support and education is
essential to any programme as the process is tooasumingThe GDG agreed that
well trainedstaff were required to provide the necessary training and education for
patients and carers.
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8.2 Antimuscarinics

8.2.1 What is the safety and efficacy of antimuscarinics compared with a) placebtreatment
as usual b) other antimuscarinics for the treatment of incontinence due to neurological
disease/ overactive bladder due to neurological disease?

Clinical Methodological Introduction

Population: Neurological disease
Patients with neurogenic detrusawver-activity
Patients with reduced bladder compliance

Intervention: Antimuscarinics

Comparison: Placebo or treatment as usual
Other antimuscarinics

Outcomes:

Quality of life.

o Patients and carers' perception sfmptoms.
e Frequency of voiding by day and night.

e Number of incontinence episodes per week.
e Maximum cystometric capacity

¢ Bladder compliance

e Residual urine

¢ Kidney function (hydronephrosis)

o Adverse events, including urinary tract infections,
renal complicions and unscheduled hospital
admissions.

e Treatment adherence

8.2.1.1 Clinical evidence

We searched for RCTs in adults and RCTs and observational studies in auldparjng the
effectiveness ointimuscarinicgor improving outcomes for patients witheurogenic detrusor
2PSNI OUAPGAGE OF2NNSNI & OF ff SR GRSGNHza2N K& LISN.

This review compares antimuscarinics with either placebo/treatment as usual or with other
antimuscannics. For the adult populatidRCTs only were included:he withirsubject drug

comparisons from each RCT are presented separately. For children and young people RCT and
observational studies were included. Studies with a sample size of 20 or less were excluded. For the
adult populaton five RCTs were included in the revié#* *>*°*’. For children and young people,

thirteen observational studies were included in the revié\p °0 1 525354555657585960 Taple 1

summarises the population, interventicend comparison.

Table20: Summary of studies included in the clinical evidence review
LENGTH Ol
FOLLOW
STUDY POPULATION INTERVENTION COMPARIS® UP
Adults
FADER Adults with multiple Intravesical atropine  Oral oxybutynin or placebo 2 weeks
(2007)° sclerosis who (i) had  or placebo

previously benefited
from or were using oral
antimuscarinic
treatment for
overactive bladder (ii)

Dose was the equivalent to
6.67 mg in 20 ml 0.9% what the patient was on
saline to provide 6 m¢ before the study began
in 18 ml x 4 times Mode dose in 26 patients
daily was 5 mg oxybutynin IR
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STUDY

GAJEWSKI
1986

MADERSBA(

HER 1995

STOHRER
199¢°

STOHRER
2007

Children

AMARK
199¢8*

POPULATION

were performing
intermittent
catheterisation at least
twice daily

Patients with multiple
sclerosis with urinary
symptoms

Proportion of patients
using catheters not
stated

Patents with detrusor
hyperreflexia with
spinal cord injury aged
18 yrs or older.

Proportion of patients
using catheters not
stated

In-patients over the age
of 18 yrs with detrusor
hyperreflexia and
suprasacral spinal cord
injury.

Clean intermittent
catheterisation used by
all patients implied

Patients 18 ys or over
with known
neurological disorder
and demonstrable
detrusor activity at
urodynamic
assessment. Maximum
cystometric capacity
was restricted to 300
ml.

Gaz2ad LI GASE
practising intermittent
OF G KSGSNR AL

Children with
myelodysplasia,
neurogenic bladder
disturbance with
detrusor hyperreflexia

INTERVENTION

Oxybutynin 5 mg
three times daily

N=19

Trospium chloride 20
mg twice daily (plus
one placebo dummy)

N=52

Oral propiverine 15
mg tid
N=60

Oral propiverine 15
mg tid

N=70

Intravesical
oxybutynin 0.1mg/kg
twice daily

Plus clean

Urinary incontinence in neurological disease

COMPARIS®
twice daily (range 2.5 mg

twice to 5 mg 4 times daily)

Propantheline 15 mg three

times daily

N=15

Oxybutynin 5 mg three
times daily N=43

Placebo
N=53

Oral oxybutynin 5mg tid
(immediate release)

N=61

No comparator

LENGTH Ol
FOLLOW
UP

6to8
weeks
(duration
of
treatment)

3 weeks
(one week
without
treatment
and two
weeks on
treatment)

14 days
(length of
treatment)

21 days
(length of
treatment)

0.66 to 5
years
(mean 2.25
years)
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STUDY POPULATION

(detrusor contractions
>10cm water over a
period of >10s) and/or
high bladder pressure
(>40cm water) during
bladder filling

All using clean
intermittent
catheterisation

BASKIN
199d”

Children with
myelomeningocoele
and neurogenic bladder
dysfunction

Patients using clean
intermittent
catheterisation

CONNOR
1994°

Children with
myelodysplasia and
severe neurogenic
bladder dysfunction;
incontinent; could not
tolerate, or had an
inadequate response to
oral oxybutinin

FERRARA
2001*

Children who had
undergone surgical
repair for
meningomyelocele
(MMC) within 2448 h
after birth and a
neurogenic bladder

34/101 clean
intermittent
catheterisation

Inclusion criteria: Those
at high risk of upper
urinary tract
deterioration

Children aged 6 to 15
yrswith documented

FRANCO
(20055°

INTERVENTION

intermittent
catheterisation

COMPARIS®

Oxybutynin 0.1mg/kg Observation group (n=13)
three times daily

(n=35) (Extremely lax external
sphincter)

(Spastic or hypertonic

bladder and

significant sphincter

dyssynergia)

In combination with
clean intermittent
catheterisation

Intravesical
oxybutynin 5mg twice
daily for minimum of
3 months

No comparato

Oxybutynin orally or  Before treatment
intravesically mean

dose 0.1 to 0.2 mig

two to three times

daily

Oral
N=67

Intravesical N=34 plus
clean intermittent
catheterisation

Before treatment/
baseline

Oxybutynin

Urinary incontinence in neurological disease

LENGTH Ol
FOLLOW
UP

Treatment
group: 672
months
(mean 39
(18]
months)
Observatio
n group: 20
to 60
months
(mean 44
[16]
months)

4-9 months

3yrs

24 weeks
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STUDY

GOESSL
(1998)°

HEHIR
1985

KAPLINSKY
1996°

POPULATION
diagnosis of detrusor
hyperreflexia due to
neurogenic conditions,
and were using a total
daily dose of 10 or 15
mg oral oxybutynin
chloride with clean
intermittent
catheterisation

Consecutive children
with myelomeningocele
(MMC) identified with
previously untreated
detrusor hyperreflexia.
Detrusor hyperreflexia
was defined as maxima
detrusor pressures
exceeding 40 cm H20

Patients using clean
intermittent
catheterisation

Children with spina
bifida (lumbosacral
meningomyelocoele)
with neuropathic
bladder, incontinent.

All using clean
intermittent
catheterisation

Children with
neurogenic bladder
refractory to, or who
could not tolerate oral
therapy; incontinence
and/or elevated bladder
pressures refractory to
intermittent
catheterisation and oral
anticholinergic
medication

INTERVENTION

Extended release
tablets 520 mg per
day

COMPARIS®

Tablés 7.5 to 15 mg
2 to 4 times daily

Syrup 5 to 30 mg per
day

Total daily dose
ranged from 0.20 to
0.40 mg/kg (46%
patients)

0.40 to less than 0.60
mg/kg (35%) in the
majority of patients

Oxybutynin 0.2 to 0.3 No comparator
mg/kg/day oral

combined with clean

intermittent

catheterisation four

times daily

Intravesical Placebo
oxybutynin 5mg three

times daily for 4

weeks

Intravesical Placebo

oxybutynin 5mg twice
daily for 4 weeks

Urinary incontinence in neurological disease

LENGTH Ol
FOLLOW
UP

Urodynami
o
investigatio
n repeated
at 3 mths,
2 yr clinical
follow-up

4 weeks on
each
treatment
plus
washout
period

21
continuing
treatment
followed
for mean
of 35
months
(range 3 to
67 months)
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STUDY

MADERBAC
HER 2009

PAINTER
(1996’

PALMER
19978

REDDY
2008"°

POPULATION

Children and
adolescents

Inclusion criteria: i)
confirmed neurogenic
detrusor overactivity
due to MMC or spinal
cord injury confirmed
by the history of the
patients and a
urodynamicassessment
(i) aged 1 to 18 yrs (iii)
GNBFGYSyid L
months (v) urodynamic
FaasSaavySyi
12 months of treatment
or al last followup

Intermittent
catheterisation 80.4%

Children with
myelodysplasia and
neurogenic bladder
who could not tolerate,
or had no response to,
oral anticholinergics, or
had high pressures on
initial urodynamic
studies and intravesical
oxybutinin was first line
therapy.

Children with
myelodysplasia and
neurogenic bladder
dysfunction with
inadequate response to
or intolerable side
effects of, oral therapy

Subjects who
successfully completed
one of three 12week
opentlabel dose
escalation studies of
oral tolterodine; stable
neurological disease
and neurogenic
detrusor overactivity

INTERVENTION COMPARIS®

Propiverine 5 mg, or
of higher body
weight, 15 mg

Oral oxybutynin

Immediate release

Immediate release

Intravesical No comparator
oxybutynin 5mg twice

daily

Intravesical No comparator

oxybutynin 1.25mg
three times daily,
increased as
necessary for
satisfactory response

Oral tolterodine (4
months4 years 0.2
2mg twice daily5-10
years 0.54mg twice
daily; 1316 years 2, 4
or 6mg once daily
(starting dose
according to response
in original study dose
adjustments within
these ranges for
efficacy or safety

No comparator

Urinary incontinence in neurological disease

LENGTH Ol
FOLLOW
UP

Urodynami
c
assessment
SAGKS?
12 months
of
treatment
or al last
follow-up

2-26
months
(mean
13months,
median 12
months)

5 years

12 months
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STUDY POPULATION INTERVENTION
reasons).
SCHULTE_B Children with Propiverine
UKLOH neurogenic detrusr hydrochloride
2006° overactivity due to an  0.4mg/kg body

upper motor neurone  weight twice dalily;
lesion; inclusion criteria increased as
3 months to 18 years  appropriate

18/20 using clean
intermittent
catheterisation

Urinary incontinence in neurological disease

COMPARIS®

No comparator

LENGTH Ol
FOLLOW
UP

3-6 months
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Propiverine vs placebo
Adults - spinal cord injury

Table21: antimuscarinics (propiverine vs placebd@}linical study characteristics and clinical summary of findings

Outcome: Clinical symptoms
1[A] RCT Propiverine Placebo Propiverine vs placebo S (i) N N N N Very Low
n=60 N=53 Patient assessment (iv)
% improved
63.3 vs 22.6%

Physician assessment
po: HSNBE WHSNE 3I22RQ 2NJ U
Outcome: Maximum cystometric capacity
1[A] RCT Propiverine Placebo Mean (SD) ml S(@ N N Y (ii) N Low
n=60 N=53 Propiverine366 (143) Placebd89 (163)

Propiverine vs placebBinal value scores MD77.00 (95%
20.12 to 133.88)

Outcome: Residual urine

1[A] RCT Propiverine Placebo Mean (SD) ml S(@ N N Y N Low
n=60 N=53 Propiverine 86.5 (109.3) Placebo 60.8 (91.9) (ii)
Propiverine vs placebo Final value scores MD2617041
to 62.81)
Outcome: Bladder compliance (detrusor coefficient)
1[A] RCT Propiverine Placebo Mean (SD) ml/cmH20 S(@ N N Y N Low
n=60 N=53 Propiverine 21.8 (15.8) Placebo 17.2 (11.9) (i)

Propiverine vs placebo MD4.6@ (2 to 9.72)
Outcome: dropouts due to adverse events
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1[A] Propiverine Placebo Propiverine vs placebo S@ N
n=60 N=53 5/60 vs 1/53 (||)
RR 4.42 (95%Cl 0.53 to 36.61)
S serious N none MD mean difference RR relative risk Cl confideeceal

(i) No details of randomisation or allocation concealment

(ii) The 95%CI crossed the minimally importance difference (MID) for benefit or harm

(iii) No details of randomisation or allocation concealment, incomplete outcome repartifogvngradedwo levels
(iv) Imprecision could not be assessed

[A] Stohrer et al. (199%)
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Propiverine vs oxybutynin
Adults ¢ spinal cord injury

Table22: Propiverine vs oxybutyninClinical study characteristics and clinical summary of findings

Outcome: 24hr incontinence episodes

1[A] RCT Propiverine Oxybutynin N=45 Mean difference (baseline follow-up) (SD) N N N N N High
N=46 Propiverine vs Oxybutynin
-1.6 (2.3) vs1.3 (2.0);
MD-0.30 (95%GHL.19 to 0.59)
Qutcome: 24 hr micturition frequency
1[A] RCT Propiverine Oxybutynin N=45 Mean difference (baseline follow-up) (SD) N N N N N High
N=46 Propiverine vs Oxybutynin
-2.9 (2.9) vs2.5 (3.3);
MD-0.40 (95%Gl1.68 to 0.88)
Outcome: Maximum cystometric capacity

1[A] RCT Propiverine Oxybutynin N=45 Mean (SD) ml N N N S N Moderate
N=46 Propiverine 309 (166) Oxybutynin 298 (125)
MD11.00 (95%G#9.29 to 71.29)
Outcome: Bladder compliance
1[A] RCT Propiverine Oxybutynin N=45 Mean (SD) ml/cm H2o N N N S@{ N Moderate
N=46 Propiverine 22.7 (24.3) Oxybutynin 37.8 (48.3)

Propiverine vs oxybutynin MD5.10 (95%€30.86 to 0.66)
Outcome: Residualrine
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1[A] RCT Propiverine Oxybutynin N=45 Mean (SD) ml S (i)

N Moderate
N=46 Propiverine 140.9 (167) Oxybutynin 149 (133)
MD-8.10 (95%€CT0.06 to 53.86)
Outcome: Adverse events
1[A] RCT Propiverine Oxybutynin N=61 Propiverine vs oxybutynin 48/70 vs 48/61 N N N S@ N Moderate
N=70 RR 0.87 (0.71 to 1.07)

S serious N none MD mean difference CI confidence interval RR relative risk
(i) The 95%CI crossed the minimally important difference (MID) for either benefit or harm

[A] Stohrer et al. (20079

Table23: Propiverine (before vs after treatment) Clinical study characteristicand clinical summary of findings

Outcome: 24hr Incontinence episodes mean (SD)

1[A] Observational Propiverine N=46 After treatment  Before vs after S@ N N N (i) N Very Low
Before treatment Difference mean (SR)L.6 (15.6); p<0.05

Outcome: Maximum cystometric capacity

1[A] Observational Propiverine N=46 After treatment  Before vs after S(@ N N N(@i) N Very Low
Before treatment Mean (SD) ml 198 (110) vs 309 (166) MD 111

Outcome: Bladder compliance
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1[A] Observational  Propiverine N=46 After treatment  Before vs after S (i) N (i) N Very low
Before treatment Mean (SD) ml/cm #10.8 (13.8) vs 22.7 (24.3) ML
11.9

Outcome: Residual urine

1[A] Observational  Propiverine N=46 After treatment  Before vs after S(@ N N N (@ii) N Very low
Before treatment Mean (SD) ml 72.6 (115) vs 140.9 (167) MD 68.3

S serious N none MD mean difference CI confidence interval RR relative risk

(i) Before vs aftedata

(ii) Imprecision not assessed, data at high risk of bias

[A] Stohrer et al. (2007)

Table24: Oxbutynin (before vs after treatment) Clinical study characteristicand clinical summary of findings

Outcome: 24hr incontinence episodes
1[A] Observational ~ Oxybutynin N=45 After treatment  Before vs after S(@ N N N (i) N Very low
Before treatment Difference mean (SB}..3 (13.4)

Outcome: Maximum cystometric capacity
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1[A] Observational ~ Oxybutynin N=45 After treatment  Before vs after S (i) N (i) N Very low
Beforetreatment Mean (SD) ml

164 (64) vs 298 (125) MD 134

Outcome: Bladder compliance

1[A] Observational ~Oxybutynin N=45 After treatment  Before vs after S@ N N N (i) N Very low
Before treatment Mean (SD) ml/cm f©
12.7 (12.1) vs 37.8 (48.3) MD25.1

Outcome: Residual urine

1[A] Observational ~Oxybutynin N=45 After treatment  Before vs after S@ N N N (i) N Very low
Before treatment Mean (SD) ml

65.3 (78) vs 149 (133) MD83.7

S serious N none MD mean difference Cl confidence interval RR relative risk
(i) Before vs after data
(i) Imprecision not assessed, data at high risk of bias

[A] Stohrer et al. (20079

Trospium vs oxybutynin
Adults ¢ spinal cord injury

Table25: Trogium vs oxybutynin Clinical study characteristics and clinical summary of findings
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Outcome:Maximum cystometric capacity
1[A] RCT Trospium Oxybutynin Mean (SD) ml Y N N Y N Low
N=52 N=43 Trospium 311.9 (139) Oxybutynin 350.9 (154) (i) (ii)
Trospium vs oxybutynin ME39.00 (95%E95.09 to 17.09)

Outcome: Residual urine
1[A] RCT Trospium Oxybutynin mean (SD) mL Y N N Y N Low
N=53 N=43 Trospium 128.32 (168) Oxybutynin 154.36 (210) [0} (i)
Trospium vs oxybutynin MP6.04 (95%98.44 to 46.36)

Outcome: Adverse events (antiparasympathetic side effects)
1[A] RCT Trospium Oxybutynin Trospium vs oxybutynin 26/53 vs 22/43 Y N N Y @i) N Low
N=53 N=43 RR 0.96 (95%CI 0.64 to 1.43) [0}
SATISNBYOSE Ay -fifssermBunS NA
RSUSNAZ2NI USR 02 WaSUSNBQ A
Outcome: Treatment adherencwithdrawals)
1[A] RCT Trospium Oxybutynin Trospium vs oxybutynin 7/53 vs 3/43 Y N N Y N Low
N=53 N=43 RR 1.89 (95%Cl 0.52 to 6.89) [0} (iif)

S serious N none MD mean difference Cl confidence interval RR relative risk NS not significant
(i) Nodetails of allocation concealment or randomisation

(i) The 95%CI crossed the minimally important difference (MID) for either benefit or harm

(iii) No details of allocation concealment or randomisation, incomplete outcome reporting

(iv) Imprecision couldat be assessed

[A] Maderbacher et al. (1995)
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Table26: Trogium (before vs after treatment) Clinical study cheacteristicsand clinical summary of findings

Outcome: Maximum cystometric capacity

1[A] Observational  Trospium N=52  After treatment Before vs after mean (SD) mL Y N N N N Very low
Before Trospium 215.2 (132) vs 311.9 (139); p<0.001 MD96. (i) (ii)
treatment

Outcome: Residual urine

1[A] Observational  Trospium N=53 After treatment Before vs after mean (SD) mL Y N N N N Very low
Before Trospium 49.22 (92) vs 128.32 (168); p<0.001 MD 79 (i) (ii)
treatment

S serious N none MD mean difference RR relative risk Cl confidence interval NS not significant

(i) Before vs after data
(i) Imprecisiorcould not be assessed, data at high risk of bias

[A] Maderbacher et al. (1995)

No evidence was reported for the following outcomes:

e FreqizSy Oe 2F @2ARAY3 o6& RI@ YR yAIKIZ y2¢ 2F Ay 02y Ay $§pioss, Sdvaksd 2 RS :
events, treatment adherence, kidney function or bladder compliance

Table27: Oxybutynin(before vs after treatment) Clinical study characteristics and clinical summary of findings
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Outcome:Maximum cystometric capacity

1[A] Observational ~ Oxybutynin N=43 After treatment  Before vs after mean (SD) mL Y N N N N Very low
Before treatment Oxybutynin 187.8 (110) vs 350.9 (154); p<0.001 N (i) (i)
163.1

Outcome: Residual urine

1[A] Observational ~ Oxybutynin N=43 After treatment  Before vs after mean (SD) mL Y N N N N Very low
Before treatment Oxybutynin 48.14 (83) vs 154.36 (210); p<0.001 | (i) (ii)
106.22

S serious N none MD mean difference Cl confidence interval RR reisktileS not significant

(i) Before vs after data
(i) Imprecision not assessed, data at high risk of bias

[A] Maderbacher et al. (1995)

Oxybutynin vs propantheline
Adults¢ multiple sclerosis

Table28: Oxybutynin vs propanthelineClinical study characteristics and clinical summary of findings

Outcome: Maximum cystometric capacity
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1[A] Oxybutynin Propantheline Mean (SD) ml S(@ N S(i) N Very low
N=19 N=15 Oxybutynin 282.5 (117.9) Propantheline 198.3 (129)
Oxybutynin vs propantheline MD 84.296%CI 0.10 to
168.30)

S serious N none MD Mean difference Cl confidence interval

(i) No details of allocation concealment, randomisation or blinding
(i) The 95%CI crossed the minimally important difference (MID)dpefit or harm

[A] Gajewski et al. (1985)

Table29: Oxbutynin (before vs after treatment) Clinical study characteristics and clinical summary of findings

Outcome: Maximum cystometric capacity

1[A] Observational Oxybutynin N=19 After Before vs after S@ N N S (i) N Verylow
data Before treatment treatment Mean (SD) ml

Oxybutynin 138.3 (64) vs 282.5 (117.9); p<0.05 MD 14«
S serious N none MD Mean difference Cl confidence interval

(i) Before vs after data
(i) Imprecision not assessed, data at high risk of bias

[A] Gajewski et al. (1988)
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Table30: Propantheline (before vs after treatment) Clinical study characteristicand clinical summary of findings

Outcome: Maximum cystometric capacity

1[A] Observational Propantheline N=15 After treatment Before vs afteMean (SD) ml S(@ N N S(@i) N Very low
Beforetreatment Propantheline 163.3 (77.6) vs 198.3 (129); ns
MD 35

S serious N none MD Mean difference Cl confidence interval

(i) Before vs after data
(ii) Imprecision noassessed, data at high risk of bias

[A] Gajewski et al. (1985)

Atropine vs oxybutynin

Table31: Atropine vs oxybutyninClinical study characteristics and clinical summary of findings

Outcome: Incontinence

1[A] Randomised Atropine Oxybutynin N=57 Mean (SD) vs Mean change(SD) N N N N (i) N Low
CIOSSoVEN N=57 Baseline vs oxybutynin
trial 1.7 (2.1) vs0.9 (1.6)
Baseline vs atropine
1.7 (2.1) vs
-0.9 (1.7)

Outcome: Maximum cystometric capacity
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1[A] Randomised Atropine Oxybutynin N=57 Mean (SD) vs Mean change(SD) N (ii) N Low
CroEsovE] N=57 Baseline vs oxybutynin
trial 221.9 (106.9) vs 55.5 (67.2)

Baseline vs atropine

221.9 (106.9) vs 79.6 (89.6)

Oxybutynin vs atropine p=0.053
Outcome: Adverse events (dry mouth)

1[A] Randomised Atropine Oxybutynin N=57 Odds of a worse score on oxbutynin comparedto N N N N (i) N Low
crossover N=57 atropine 9 (95%ClI 4 to 22); p<0.0001.
trial

S serious N none MD Mean difference Cl confidence interval
(i) Imprecision not assessed

[A] Fader et al. (2007

Oxybutynin vs placebo
Children and young people

Table32: Oxybutynin vs placeboClirical study characteristics and clinical summary of findings

Outcome: Continence
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1[A] Crossover trial  Oxybutynin
(24)

1[B] Crossover trial Oxybutynin
(21)

Outcome: Maximum cystometric capacity

1[A] Crossover trial  Oxybutynin
(24)

1[B] Crossovetrial ~ Oxybutynin
(21)

Adverse events (side effects)

1[A] Crossover trial  Oxybutynin
(24)

1[B] Crossover trial Oxybutynin
(28)

S serious N none RR relative risk Cl confidence interval ssgndicant

(i) Incomplete outcome reporting
(i) Imprecision could not be assessed

Placebo

Placebo

Placebo

Placebo

Placebo

Placebo

Symptoms on oxybutynin Y (i)
dry 4/24 improved 12/24 wet 8/24
Symptoms on oxybutynin Y (i)

dry day and night 12/28 daytime continence
between catheterisation 5/28 unchanged
4/28

Mean (SD) Y (i)
Baseline 197 (24) vs oxybutynin 299 (32) m
p=0.001

vs placebo 218 (29) ; ns

Increased 17/21, mean increase 237% from Y (i)
pre-treatment values; p<0.0001

Dry mouth oxybutynin 3/24 placebo 1/24 RR N
3.00 (Cl 0.34 to 26.84)

Anticholinergic side effects 7/28 unableto Y (i)
tolerate

(iii) The 95%CI crossed the minimally important difference for both benefit and downgraded two levels

[A] Hehir et al 1985
[B] Kaplinsky et al. 1956

Urinary incontinence in neurological disease

N (ii)

N (ii)

N (ii)

N (i)

S (iii)

N (ii)

Very low

Very low

Very low

Very low

Very low

Very low
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Oxybutynin (pre vs post treatment)
Children and young people

Table33: Oxybutynin(pre vs post treatment) Clinical study characteristics and clinical summary of findings

Outcome:Continence

1[A] Observational ~ Oxybutynin - No. incontinent Before vs after 35/41vs 11/3t¢ S (i) N N N N Very low
(41) RR 2.72 (1.64 to 4.50)

1[B] Prospective Oxybutynin - % catheterisation without intermittent leaking S (i) N N N N Very low

open label trial  (111) accident Increase from baseline 21.5%; p<0.0 (i)

1[C] Observational ~ Oxybutynin - Before vs after Regularly dry 1/37 vs 18/37 S@ N N N N Very low
(37) Always wet between micturations 18/37 vs 3/3

1 [D] Observational Oxybutynin - Virtually dry between catheterisations 25/35 S N N N N Very low
(35) Significant wetting 8/35 (i) (ii)

1[E] Observational ~ Oxybutynin - Mostly continent 5/13 Significant improvement S N N N N Verylow
(13) 3/13 No improvement 5/13 (i) (ii)

1[F] Observational ~ Oxybutynin - Of the 29 incontinent 3 achieved continence ai S (i) N N N N Very low
(30) 19 decreased use of pads (ii)

Outcome Maximum cystometric capacity

1[A] Observational ~ Oxybutynin - Before vs after mean (SD) mL 141 (96) vs 197 S N N N (ii) N Very low
(41) (99); p<0.01 MD 56 (i)
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1[C] Observational ~ Oxybutynin Intravesical (34) Before vs after mean (SD) mL oral 128 (107) v S (i) N (i) Very low
Oral (67) 214 (110) MD 86
-49.26) Intravesical 132 (103) vs 226 (118) ML
94
1[B] Prospective Oxybutynin - Before vs after mean (SD) mL 196.9 (122.3))\ S(i) N N N N Very low
open label trial  (111) 260.5 (126.111.97) ; p<0.001MD 63.6 (ii)
1[E] Observational Oxybutynin - Increased capacity 10/13 mean increase 41% S N N N (ii) N Very low
(13) (range-24 to + 95%) (i)
1[F] Observational ~ Oxybutynin - Before vs after mean (SD) mL 209 (103) vs 2€ S (i) N N N (ii) N Very low
(30) (148); p<0.01 MD 73
Outcome: Bladder compliance
1[A] Observational ~ Oxybutynin - Before vs after mean (SD) mL/cmH20 6.5 (5.6 S (i) N N N (il) N Very low
(41) 16.8 (13.7); p<0.01 MD 10.3
1[G] Observational Oxybutynin Intravesical (34) Before vs after mean (SD) mL/cmH20 Oral 8.1 S (i) N N N (il) N Very low
Oral (67) (6.3) vs 14.8 (11.6) MD 6.7 Intravesical 8.5 (6.
vs 16.0 (11.0) MD 7.5
1[E] Observational ~ Oxybutynin - Improved compliance 12/13 S N N N (i) N Very low
(13) 0]
Outcome:Adverse events (side effects)
1[A] Observational ~ Oxybutynin - 13/41 S@{ N N N N Very low
(41) (i)
1[C] Observational Oxybutynin - 2/39 S N N N N Very low
(39) 0] (ii)
1[D] Observational ~ Oxybutynin - 2/35 S@{ N N N N Very low
(35) (ii)
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1[F] Observational Oxybutynin 0/30 S (i) Very low
(30) (||)

Outcome: Urinary tract infections (UTI)

1[G] Observational Oxybutynin Intravesical (34) Experienced a decrease 70/101 S N N N N Very low
Oral (67) (@) (ii)

1[C] Observational ~ Oxybutynin - Before vs after Asymptomatic bacteriuria 10/3: S (i) N N N (ii) N Very low
(33) vs 14/33 Lower UTI 11/33 vs 21/33 Upper UTI

9/33 vs 8/33 Use of prophylactic antibiotics
15/33 vs 15/33

1[D] Observational ~ Oxybutynin Observation (13) Treament vs observation Gp UTI 2/35 vs 0/13 N N N N (ii) N Very low
(35) asymptomatic bacteriuria 21/35 vs 0/13

Outcome: Treatment adherence (Discontinuations)

1[G] Observational ~ Oxybutynin Intravesical (34) Oral 11/67 Intravesical 6/34 S@ N N N (i) N Very low
Oral (67)

1[C] Observational Oxybutynin - 7139 S(@) N N N(ii) N Very low
(39)

1[D] Observational ~ Oxybutynin - 2/35 S@ N N N (i) N Very low
(35)

1[E] Observational Oxybutynin - 15/28 S(@) N N N (ii) N Very low
(28)

1[H] Observational ~ Oxybutynin - 15/23 S@ N N N (i) N Very low
(23)
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S serious N none RR relative risk MD mean difference CI confidence interval

(i) Before vs after data
(i) Imprecision could not be assessed, data at high risk of bias

[A] Goessl et a(19985°
[B] Franco et al. (200?)
[C] Amark et al. (199%1)
[D]Baskin et al. (1998)
[E]Connor et al. (199%)
[F]Painter et al. (1998)
[G] Ferrara et al. (200%)
[H] Palmer et al. (1999

Tolterodine (before vs after treatment)
Children and young people

Table34: Tolterodine (before vs after treatment)Clinical study characteristics and clinical summary of findings

Outcome: Continence

1[A] Prospective Tolterodine - Mean no. of episodes decreased by approximatelh S (i) N N S(@i) N Very low
open label N=30 45%
trial

Outcome: Functional bladder capacity
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1[A] Prospective Tolterodine Functional bladder capacity increased in the first S (i) N S(i) N Very low
open label N=30 month children aged 6 mth4 yrs and 510 yrs
trial

Outcome: Adverse events

1[A] Prospective Tolterodine - 29/30 most mild to moderate S(@) N N S (i) N Very low
open label N=30
trial

Outcome: Treatment adherence (withdrawals)

1[A] Prospective Tolterodine - 1/30 S@ N N S(@i) N Very low
open label N=30
trial

S serious N none

(i) Incomplete outcome reporting downgraded two levels
(i) Imprecision could not bassessed

[A] Reddy et al. (2008)
Propiverine (before vs after treatment)

Children and young people

Table35: Propiverine (before vs after treatmentClinical study characteristics and clinical summary of findings

Outcome:Continence
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1[A] Observation Propiverine Mean no. of incontinence episodes decreased b S (i) N (ii) Very low
al N=20 approximately 45%

Outcome: Maximum cystometric capacity

1[A] Observation Propiverine - Mean (SD) Before vs after mL 166 (28.8) to 231 S (i) N N N (i) N Very low
al N=20 (34.8); p<0.005; MD 65

Outcome: Bladder compliance

1[A] Observation Propiverine Mean (SE) Before vs after mL/cm water 11.2 (2. S(i) N N N (i) N Very low
al N=20 to 30.6 (9.7); p<0.01 MD 19.4

Outcome: Adverse events

1[A] Observation Propiverine - 2/20 S@ N N N (i) N Very low
al N=20

S serious N none

(i) No comparator group/ before vs after data
(i) Imprecision not assessed, data at high risk of bias

[A] SchulteBaukloh et al. (20083
Propiverine vs oxybutynin

Children and young people

Table36: Propiverine vs oxybutyninClinical study characteristics and clinical summary of findings

Outcome: Continence
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1[A] Observational Propiverine Oxybutynin % continent Before vs after Propiverine 7.7 v S (i) N N (ii) N Very low
N=127 N=128 31.6 Oxybutynin 20.8 vs 50.4

Outcome:Maximum cystometric capacity

1[A] Observational Propiverine Oxybutynin Before vs after mL Propiverine 145.9 vs 242 S (i) N N N (ii) N Very low
N=127 N=128 Oxbutynin 221.8 vs 310.0

Outcome: Adverse events

1[A] Observational Propiverine Oxybutynin Propiverine 11/127 Oxybutynin 22/128 RR N N N Y (iii) N Very low
N=127 N=128 0.50 (95%CIl 0.26 to 1.00)

S serious N none

RR relative risk CI confident interval

(i) Differences at baseline

(i) Imprecision not assessed, data at high risk of bias

(iii) The 95%CI crosses the minimally important difference (MID) for either benefit or harm

[A] Madersbacher et al. (2009)
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8.2.1.2 [Economic Evidence

No studies could be fouhthat assessed the cost effectiveness of antimuscarinic agents in the
neurogenic population

In order to aidevaluation of cost effectivenessnii costs are provided below:

Table37: Unit Costof antimuscarinics contained in clinical review

Antimuscarinic Dose Pack size Pack ost (£) Rill cost(£)
Oral Atropine Sulphate (Oral) 600mg 28 20.82 0.74
Atropine Sulphate (Intravesical) 600mg/mL 1 ampoule 0.55 0.55
Oxybutynin Hydrochloride 2.5mg 56 5.86 0.10
3mg 56 14.00 0.25
5mg 56 6.11 0.11
5mg 84 11.60 0.14
Trospium Chloride 20mg 60 18.20 0.30
Propiverine Hydrochloride 15mg 56 18.00 0.32
Tolterodine Tartrate 1mg 56 29.03 0.52
2mg 56 30.56 0.55
Propantheline Bromide 15mg 56 18.00 0.32

The clinical review shows antimuscarinics to be effective in reducing incontinence. The treatments
are also low cost. CG40 provides evidence to suggest that antimuscarinics, particulgshyppioetry
oxybutynin, are coseffective in people with nomeurogenic incontinence. While this evidence is
lacking in applicability to the neurogenic population, it is suggestive of cost effectiveness. The GDG
also suggested that even better results can be achieved in neurogenic populations-hemagenic
populations. The GDG considered on the basis of these factors comthiesel treatments are likely

to be cost effective in patients with neurogenic lower urinary tract dysfunction.

Due to the facthat there is no high quality evidence to choose between the traaits and it is
therefore not possible to recommend one treatment over another, in terms of side effects or
effectiveness. All of the treatments are very low cost, with no treatment costing more than 80p per
pill, therefore balancing the side effect prefilvith the cost of the pill is more important than making
sure the pill is the lowest cost. Of course, where there is nothing to choose between the two, the
lowest cost treatment should be provided.

8.2.1.3 Evidence Statements
Clinical Evidence Statements
Adults
Propiverine vs placebo
Adults - Spinal cord injury

One study of 113 participants found a statistically significant improvement for patients receiving
propiverine compared to placebo for

e Maximum cystometric capacity (14 days) (low quality)
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One study of 11®articipants found no significant difference for propiverine compared with placebo
for

e Residual urine (14 days) (low quality)

e Bladder compliance (14 days) (low quality)

e Dropouts due to adverse events (low quality)

Evidence statements could not be produdedthe following outcomes of the study by Stohféas

results were presentedf the intervention effectin a way that meant we could not estimate the size
of the intervention effect

Clinical symptoms

Propiverine vs oxybutynin

Adults - Spinal cord injury

One studycomprisingd1 participants foundho significant difference for propiverine compared with
oxybutynin for

e 24-hr incontinence episode@1 days) (high quality)

e 24-hr micturition frequency21 days) (high quality)

e maximumcystometriccapacity(21 days) (moderatquality)

e bladder complianc€21 days ) (moderate quality)

e residual uring21 days) (moderate quality)
e adverse event§21 days) (moderate quality)

Properverine (before vs after treatment)

One studycomprising91 participants suggesteddifferencein favour ofpropiverine for
e 24 hrincontinence episodes (21 days) (very low quality)

e Maximum cystometric capacity (21 days follow up) (very low quality)

e Bladder compliance (21 days) (very low quality)

One studycomprising®1 participants suggested a difference against (increase) propévémin
¢ Residual urine (21 days follow up) (very low quality)

Oxybutynin (before vs after treatment)

One studycomprising91 participants suggesteddifferencein favour ofoxybutyninfor
e 24 hr incontinence episodes (21 days) (very low quality)

¢ Maximum cysbmetric capacity (21 days follow up) (very low quality)

e Bladder compliance (21 days) (very low quality)

One studycomprising91 participants suggested a difference against (increase) propiverine for
e Residual urine (21 days) (very low quality)

Trospium vs &ybutynin
Adults ¢ spinal cord injury

One studycomprisingd5 participants found no significant difference for gpagm compared with
oxybutynin for

e maximumcystometriccapacity(3 weeks) (low quality)
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e residual uring3 weeks) (lowguality)
o treatmentadherence(3 weeks) (low quality)
e adverse event$3 weeks) (low quality)

Trospium (before vs after treatment)

One studycomprising 9%articipants suggested a difference in favour of piosn for
¢ Maximum cystometric capacity (3 weeks) (very low quality)

Ore studycomprising 9%articipants suggested a difference against (increasepiuos for
¢ Residual urine (3 weeks) (very low quality)

Oxybutynin (before vs after treatment)

One studycomprising 9%articipants suggested a difference in favour of oxybutynin for
e Maximum cystometric capacity (3 weeks) (very low quality)

One studycomprising 9%articipants suggested a difference against (increasepiuos for
¢ Residual urine (3 weeks) (very low quglit

Oxybutynin vs propantheline
Adults ¢ multiple sclerosis

One studycomprising 34articipants found a significant improvement in favour of oxybutynin
compared with propantheline for

e maximumcystometriccapacity(6 to 8 weeks) (very low quality)
Oxybutynin (before vs after treatment)

One studycomprising 34articipants suggested an improvement in favour of oxybutynin for
e Maximum cystometric capacity (6 to 8 weeks) (very low quality)

Propantheline (before vs after treatment)

One studycomprising 34articipants suggested there was no difference for propantheline (before vs
after treatment) for

¢ Maximum cystometric capacity (6 to 8 weeks) (very low quality)
Atropine vs oxybutynin
Adults ¢ multiple sclerosis

Evidence statements could not be produced for thiofeing outcome of the study by Fad®ras
results were presentedf the intervention effectin a way that meant we could not estimate the size
of the intervention effect

¢ Incontinence
e Maximum cystometric capacity
e Adverse events

Oxybutynin vs placebo
Children and young people

Two studies of 45 participants suggesthdt, compared to placebaxybutynin
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e Improved continence (4 weeks to 21 months) (very low quality)
¢ Increased maximum cystometric capacity (4 weeks to 21 months) (very low quality)
e Increased adverse events (4 weeks to 21 months) (very low quality)

Oxybutynin(before vs after treatment)
Children and young people

Six studies of 267 participants suggested that oxybutynin improved
e Continence (2 to 60 months)(very low quality)

Five studies of 296 participants suggested that oxbutynin increased
e Maximum cystometricapacity (2 to 36 months) (very low quality)

Three studies of 155 participants suggested that oxybutynin improved
e bladder compliance (3 to 36 months) (very low quality)

Four studies of 145 participants suggested that oxybutynin increased
e adverse events (B 60 months) (very low quality)

Two of three studies of 182 participants suggested that oxybutynin increased
e urinary tract infections (36 to 60 months) (very low quality)

Five studies of 226 participants reported discontinuations ranging from 6%566
Tolterodine (before vs after treatment)
Children and young people

One study of 30 participants suggested that tolterodine

e Improved continence (12 months) (very low quality)

o Improved functional bladder capacity (12 months) (very low quality)
¢ Increased advese events (12 months) (very low quality)

The withdrawal rate was 3%
Propiverine (before vs after treatment)
Children and young people

One study of 20 participants suggested that propiverine

¢ Improved continence (3 to 6 months) (very low quality)

e Improved naximum cystometric capacity (3 to 6 months) (very low quality)
o Improved bladder compliance (3 to 6 months) (very low quality)

e Increased adverse events (3 to 6 months) (very low quality)

Propiverine vs oxybutynin
Children and young people

One studycomprising255 participants suggested that propiverine and oxybutynin

e Improved continence (12 months or longer) (very low quality)

e Improved maximum cystometric capacity (12 months or longer) (very low quality)
e Increased dverse event$l2 mths of longer foll up) (very low quality)
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8.2.1.4 Economic Evidence Statements

e Antimuscarinic agents are likely to besteffectivefor the treatment of patients with urinary
incontinence from neurological cause.

8.2.2 Recommendations antinksto evidence

Relative values of
different outcomes

Trade off between
clinical benefits and
harms

For both children and adults the outcomes of renal protection, reduced urinary
frequency and improved continence were felt to be of high importance by&bh&

Children and young people

The GDG was confident that the available evidence supported a firm recommende
for the use of antimuscarinic drugs when symptoms suggestive of impaired bladde
storage were present. However, the value of these diadsss convincingly
established whee urodynamic criteria alone were used as the trigger to initiate
treatment. This was felt to be an important issue since the potential renal protectiv
effect of treatment with antimuscarinic drugs may be of importance in some patien
However, it is &o recognised that lorterm therapy with these drugs can be
associated with side effects. Side effects can include problems such as dry moutt
constipation but, perhaps of most conceristhe possibility that drug treatment can
impact on cognitiveunction.

" At the time of publicatio (August 2012) not all antimuscarinics had a UK marketing authorisation for this indication or for
use in both adults and children. The prescriber should follow relevant professional guidance when prescribing a drug
without a marketing authorisation fohis indication, taking full responsibility for the decision. Informed consent should
0SS 20iGFAYSR YR R2 Oenodpraitiselrdpresctbiig mekiSnegbidance fr doctorsfor further

information.
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E®nomic
considerations

Quality of evidence

The GDG noted that the frequency of urinary tract infections was seen to increase
the use of antimuscarinic drugs but the group questioned whether this was due to
patients being started on intermittent catheterisation at the same time as dnegapy
was started. The infections might therefore relate to increased residual urine volu
occurring as a direct result of drug treatment could be unrelated to antimuscarinic
therapy and be arising because catheterisation was being introduced as
independent aspect of neurogenic LUT dysfunction management.

The GDG noted that treatment wiintimuscarinics aa first line treatment is the
established practice for both adults and children.

Adults

The potential for antimuscarinic drugs to reducengtoms, notably incontinence, was
felt to be of importance. There is less certainty as to the extent that drug treatmen
capable of protecting the kidneys from the effects of a hostile bladder.

The GDG recognised that antimuscarinic drugs can beiagstevith troublesome side
effects such as a dry mouth and constipation. The group was particularly concern
that these drugs might have an adverse effect on cognitive function, particularly in
those patients with an element of prexisting cognitive ipairment. It was
acknowledged that oxybutynin in particular is believed to be a drug that has the
potential to impact on cognition.

It was noted that some R&Tn the spinal cord injury group showed a benefit when
treatment was compared to placebo andhefore and after comparisons for bladder
capacity The GDG agreed that based on the evidence reviemedonsensusxpert
opinion thetreatment should be offered to this group of patients.

The evidence showed a consistent increase in residual urine waishhegarded as
being of no significance for those patients who are established on intermittent
catheterisation but might be associated with problems such as an increased incide
of urinary tract infections in those who do not use catheter drainage.

The clinical review shows antimuscarinics to be effective in reducing incontinence.
treatments are also low cost. CG40 provides evidence to suggest that antimuscari
particularly nonproprietry oxybutynin, are costffective n people with non
neurogenic incontinence. While this evidence is lacking in applicability to the
neurogenic population, it is suggestive of cost effectiveness. The GDG also sugge
that there is a strong clinical perception thiagtter resultsare seenvhen treating the
neuropathic populationwith antimuscarinics than is seen in th@n-neurgpathic
populations It is thereforelikely that these treatments are cost effective. However,
there is no high quality evidence to choose between them and itéssfiore not
possible to recommend one treatment over another, in terms of side effects or
effectiveness.

All of the treatments are verlpow cost, with no treatment costing more than 80p per
pill, therefore balancing the side effect profile with the co$the pill is more
important than making sure the pill is the lowest cost. Of course, where there is
nothing to choose between the two, the lowest cost treatment should be provided.
Children and young people

The evidence was from obrrational studies comparing outcomes before and after
treatment. However, the GDG agreed that the evidence is consistent in demonstrz
increased bladder capacity and improvement in continence with antimuscarinic
treatment in children with spina bifidaThe GDG noted the absence of data on quali
of life.

Adults

The studies compared outcomes before and after treatment in the same group of
patients. The studies therefore lacked internal validity due to an absence of a mat
comparison group. The RE€Adn adults had a small sample size but had adequate
follow-up times. There was a lack of data on quality of life. The GDG expressed
concern that the available data related to an era before some of the newer
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antimuscarinic drugs had been introduced.

TheD5D F3INBSR GKIF{i GKS S@ARSYOS sl ayQi
the use of particular drugs and agreed that recommendations should be made on"
basis of the antimuscarinic agents as a generic group. The choice of drug should |
to the treating clinician based on side effect profile and cost.

The evidence on Intravesical Atropicempared to Oral Oxybutynin was considered
While atropine did show evidence of a potential clinical benefit, the GDG noted the
the use of intravesical atropine had received relatively little attention in clinical trial
and clinical practice in the Ukand it was agreed that there is inadedaalata to
support the use of atropine.

The majority of the evidence that was available related to patients with impaired
bladder storage in association with spinal cord disease. There is a paucity of data
relating to patients with brain lesions and negenic LUT dysfunction. Given the
evidence in the abidodied population and in patients with spinal cord disease, the
GDG believes that® reasonable to consider the use of antimuscarinic treatment in
other neurogenic groups with symptoms of bladdeer-activity. The economic
evidence considered was partially applicable to our population as studies were
conducted in nomeurogenic population. The GDG thought results could be applice
to the neurogenic population too.

Other considerations Children ad young people
The terminology relating to congenital spinal anomalies is the source of possible
O2y FdzaA2Yy @ G{ LAYl O0ATFTARI ¢ RScciaetdwahS a
open and closednyelomeningocoele However, there are other forms of spina
malformation which are also associated with neurogenic LUT dysfunction which w
treated using similar methods to those employed in meningomyelocoele patients;
spinal dysraphism includes bothyelomeningocoel@and the other congenital spinal
anomalies that are associated with neurogenic LUT dysfunction.
Children with neurogenic LUT dysfunction and raised bladder storage pressures
(particularly those with spina bifida) have been managed using one of two strategi
Some cliniciansise a preemptive approach anehtroduce a combination of
antimuscarinic drugs and intermittent catheterisation before any evidence of uppel
urinary tract dilatation is present. The alternative strategy is to monitor the upper
urinary tracts and introduce thee treatments if hydronephrosis develops.
Adults
The GDG discussed the suggestion that antimuscarinic agents might be more effe
in the neurogenic population than in patients with idiopathic bladder overactivity. 1
was felt to be a possibility babhe only evidence to support this hypothesis was
anecdotal.
The GDG agreed further research was required on the efficacy of the newer
antimuscarinics in comparison with the older well established drugs.

8.2.3 Researchecommendations
Safety and efficacy of @amuscarinics

1. What is the safety and efficacy of more recently developed antimuscarinics compared with (
placebo/usual care and (b) other antimuscarinics in the treatment of neurogenic lower urinal
tract dysfunction?

e Why this is important

No highquality clinical trials looking at the use of the newer antimuscarinic drugpéeople
with neurogeniclower urinary tractdysfunction have been carried ouBoth placebe
controlled and comparative studies are lackinghis is important because the momecently
developed medications are of unknown efficacy, are more expensive and claim (in the nc
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neurogenic population) to have fewer adverse effeciBhe adverse effects of antimuscarinic
are mostly due to tkeir action at sites other than the bladderf¢r example, causing dry
mouth) but there is now increasing concern that antimuscarinic effeotsthe central
nervous systemmay adverselyaffect cognitive function in both children with brain damage
(caused bycerebral palsy or hydrocephalus) and adultsth impaired cognition €aused by
cerebral involvementn multiple sclerosis or neurodegenerative diseases).

8.3 Botulinum toxin

8.3.1 What is the safety and efficacy of detrusor injections of botulinum toxirpe A or B
compared with a)usual care b) antimuscarinics in neurological disease
Clinical Methodological Introduction
Population: Patients with NLUTD
Intervention: Botulinum toxin type A
Botulinum toxin type B

Comparison: Usual care
Antimuscarinics
Augmentation cystoplasty

Outcomes: Quality of life
Frequency of voiding by day and night.
Number of incontinence episodes
Urgency
Increased bladder capacity
Residual urine

Kidney function Adverse events, including urinary
tract infections, unscheduled hospital admissions,
genemlised muscle weakness

Treatment continuance

8.3.1.1 Clinical evidence

We searched for RCTemparing theshort-term effectiveness obotulinum toxin type A or B

compared to usual care, antimuscarinics or augmentation cystoplasty in adults and for observational
studies comparing the longgerm effectiveness (two or more injections of botulinum toxin type A or
B) in adults. For childreme searched for RCTs or observational studies comparing the-tetmortor
longterm effectiveness of botulinum toxin type A or B, usual care, antimuscarinics or augmentation
cystoplasty. All of the searches wereinterventions forimproving incontinene in neurological

disease or injury

Adults

No relevant studies were found on botulinum toxin type B. No studies were found comparing
botulinum toxin type A with augmentation cystoplasty. The majaftgtudies comprisegatients
who were either on antinuscarinicsor antimuscarinics had failed to control their symptoms.

' At the time of publication (August 2012), botulinum toxin type A did not have UK marketing authorisation for this
indication. The prescriber should follow relevant professional guidance, taking full resgibngibithe decision.
LYT2NY¥SR O2yaSyid akKz2dZ R 0SS 20 @@oddyréchece in grédcribirgy edicifeg § SR®  { S
guidance for doctoiGor further information.
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