BNSSG Commissioning Advisory Forum

Commissioning policy for bone anchored hearing aids

Purpose

This paper provides commissioning policy options for bone anchored hearing aids (BAHAs).  Current BNSSG PCT policy statements direct any requests to fund BAHAs to exceptional funding panels.  A more detailed statement of policy has been requested to help guide decision making and promote consistency.

Background

What is a bone anchored hearing aid?

Sound is conducted through air in the external ear canal to the ear drum, making it vibrate.  The vibrations are transmitted via three small bones in the middle ear to the cochlea (inner ear).  Signals are sent from the cochlea to the brain via the auditory nerve.

Sound can reach the cochlea through bone conduction as well as by air conduction.  Bone conduction hearing aids promote transmission of vibration through the skull.  This helps to overcome loss of air conduction if the outer or middle ears are impaired by disease or abnormality. Hearing through bone conduction is not as efficient as hearing through air conduction, but bone conduction hearing aids are an option for people who cannot use a conventional hearing aid.
A traditional bone conduction hearing aid consists of a body worn aid and a bone conductor or vibrator fitted to a headband. To help the transmission of vibrations through the skull, the conductor is held tightly against the side of the head by a headband or spectacles and can cause discomfort.  Bone conduction is hampered by layers of body tissue between the conductor and the skull.

An implanted bone anchored hearing aid (BAHA) is an alternative to a traditional bone conduction hearing aid.  It consists of a permanent titanium fixture (surgically implanted into the skull behind the ear), a microphone and a detachable external sound processor
.  Direct contact with the skull overcomes the problem of body tissue impairing transmission of vibrations from the conductor.

Following assessment, BAHA fitting involves one or two surgical procedures, under local or general anaesthetic.  Surgery is followed by fitting and tuning of hardware, then rehabilitation (to help users gain maximum benefits from their aids). Long term follow up and maintenance is needed.  BAHAs may be provided for children of 3yrs or older.

Information relevant to Commissioning Advisory Forum criteria

Clinical need

The Royal National Institute for the Deaf notes that BAHAs are only offered to patients who:

· have abnormalities of the middle, outer or external parts of the ear, or a chronic ear infection or inflammation, which makes wearing a conventional hearing aid difficult or impossible 

· have a hearing loss in both ears that cannot be operated on and for which conventional hearing aids are not suitable 

· can hear sounds well via bone conduction (this is tested as part of the assessment for a BAHA) 

· can understand 60% or more of speech on a standard test, using bone conduction  

· can keep the area around the fixture clean, either on their own or with help from other people.

Contraindications include brittle bone disease (osteogenesis imperfecta).

No epidemiological estimates of the numbers of patients meeting all of these criteria have been found. A review of evidence on BAHAs in 1997 included information on the prevalence of relevant conditions
:

· Incidence of congenital abnormalities of the ear is estimated as between 1:4000 and 1:10,000 live births.  In BNSSG there are over10,000 births per annum, so 1-2 new cases would be expected per annum.  The number of prevalent cases is not known.

· Prevalence of chronic suppurative otitis media (CSOM) has been estimated as 2-4% of the adult population.
  It was suggested that 1-2 cases per 50,000 population would meet criteria for a BAHA .  

· A minority of people with otosclerosis (which affects 2.1% of the adult population) might need to resort to BAHA if other hearing aids fail to help.  This minority was estimated (with considerable uncertainty) as less than 5% ie 0.1% of all adults.  
An earlier briefing paper suggested that demand in BNSSG might include on average 2 patients with congenital ear anomalies per annum, and up to 18 other cases, on the basis that the estimate for CSOM is well above current demand, and cases arising from the population with otosclerosis are likely to be few.
BAHAs have also been tried in unilateral hearing loss, also known as single sided deafness.  This can cause difficulty in hearing conversation on the impaired side, in localizing sound, understanding speech in the presence of background noise and in hearing conversation generally in noisy environments despite normal hearing in the other ear. The contralateral routing of signal (CROS) hearing aid was the only option previously available for this indication.

Evidence of effectiveness
The value of hearing aids in reducing the problems of hearing loss has been supported by a recent systematic review
.  Five systematic reviews have been identified on the role of BAHAs in particular (see appendix 1 for summaries).  

A 2002 review found that the best quality evidence available on BAHAs was limited to level 4 (case series and surveillance data)
.  It concluded that BAHAs are appropriate in bilateral conduction or mixed hearing loss, missing ear canal, or discharging middle ear infection and where surgical repair is not possible.   Significant improvements in hearing thresholds and speech discrimination had been reported for former users of conventional bone conduction hearing aids, but outcomes were ambiguous for former users of air conduction hearing aids.  Reductions in frequency of ear infection and reduced discharge were reported in patients with discharging middle ear infection.  Improvements in quality of life were reported.  

An example of one case series included in the 2002 review illustrates the types of benefits experienced by patients.  Mylanus et al reported the most frequent advantages for 65 patients (75% with congenital atresia who were former users of conventional bone conduction hearing aids and 25% with chronic otitis media who were former users of air conduction hearing aids).  These were: improved speech recognition (72%), sound quality (38%) and reduced ear infection (32%).  Former BCHA users mostly preferred BAHA with statistically significant improvement in scores for hearing in quiet and noise and in sound quality. Corresponding scores were not statistically significant for former users of ACHA. These findings for the ACHA group agreed with ambiguous audiology results.  Hours of using BAHA each day varied between case studies from around half to almost all patients using for 8 hours or more.  Note that disadvantages of BAHAs are also reported e.g. Stephens et al reported wind noise (21%), difficulties hearing speech in noise (21%) and feedback (8%) and difficulty using the phone (23%) amongst 39 patients surveyed.

BAHAs were judged to be safe, but with reoperation rates for tissue reduction or repositioning of the fixture were up to 10% in adults and up to 25% in children.  Skin reactions around the implant were reported in 7.5 – 30% patients, with most requiring antibiotics.  Surgical revision was needed in 1-2% and removal of implant in up to 1%.  More rarely implants could fail to integrate.

A review in 2006 updated this advice, observing:

Although the demonstration of the utility of BAHA remains weak, as was already indicated in the Ontario assessment, research findings do converge: the BAHA system provides benefits, even if they mostly concern subjective post implantation quality-of-life improvements (as measured by a specific questionnaire). These benefits are achieved first by users of bone-conduction hearing aids and then by users of conventional hearing aids who suffer from chronic middle-ear infections.

Patient selection was considered critical in achieving successful outcomes:  thresholds for average bone conduction, speech discrimination and air conduction were cited as eligibility criteria. Criteria cited in the 2002 review for the Birmingham BAHA programme were:  

· Average bone conduction thresholds (0.5-4 kHz)<40 dB HL (ear level) and < 60 dB HL (body worn) 

· Speech discrimination score greater than 60% 

· Realistic expectations about BAHA. 

· Reasonable social support. 

Baguley et al reviewed evidence on use of BAHAs for acquired unilateral sensorineural hearing loss in adults in 2006 
.   Whilst the results of studies in this review appeared promising, serious shortcomings in study design were highlighted and clinicians were advised to ‘proceed with caution…perhaps await a larger randomised trial.’  This conclusion was in accord with a 2005 review by the Australia and New Zealand Horizon Scanning Network.  This recommended that ‘this technology be archived’ given the lack of controlled studies, with adequate follow-up periods, directly comparing BAHAs with CROS-aided hearing
.  Johnson is similarly cautious with respect to non-acoustic benefits 
.

Further case series have been published since these reviews, indicting support for BAHAs in bilateral conductive and mixed loss deafness, but continuing uncertainty around BAHA use in unilateral hearing loss.  
Very little evidence was found on bilateral use of BAHAs in a review conducted in 2005 - five small case series with sample sizes ranging from 3 to 25.  This review concluded that bilateral use was neither supported nor refuted and recommended a systematic review of clinical and cost effectiveness 
.

No major studies in progress were identified.  It is possible that reoperation rates have declined as experience in use of BAHAs has increased.  Lack of research on benefits and limitations is a problem: lack of evidence does not equate with evidence of lack of effect.  Conducting further research would incur costs.

Impact of refusal

Eligibility criteria outlined earlier indicate that BAHAs are not normally a first line choice for bilateral hearing loss.  The impact of refusal to provide BAHA is likely to depend on whether other choices are open to the patient, and their relative merits.

For a small number of patients, BAHAs may be the only option to aid their hearing eg where risks and impacts of infection are unacceptable, a conventional bone conduction aid has been ineffective, or anatomical anomalies prevent the use of other aids.  The discussion of effectiveness has indicated in general terms the types of benefits and disadvantages that patients would forgo without a BAHA: clearly impact on quality of life will depend partly on individual circumstances.  

Equity

Lack of hearing has wide ranging consequences for quality of life and is a source of discrimination at work and in social settings.  Amongst disadvantaged populations with low uptake of preventive healthcare e.g. migrants from areas with low immunisation rates, greater need for hearing aids can be expected as infectious causes of conductive hearing loss and congenital anomalies will be commoner.
Costs and cost effectiveness

2007/08 prices for Nottingham University Hospitals are published on the internet
.  Payment by Results tariff allows for ‘ Y1: Surgery, in-patient episode and internal device’ adult costs of   £1,588 and paediatric costs of  £2,683.   Additional local costs are made:  ‘hearing aid and first year maintenance’ costs of £3,800 and ‘annual maintenance’ costs of £1,250 (these costs are the same for adults and children). 

Cost effectiveness estimates have not been found for BAHAs.

PCT policies elsewhere

PCT policies on BAHAs vary, for example:

· policy providing for unilateral BAHAs for bilateral hearing loss in patients meeting eligibility criteria
;
· policy combining a quota of BAHAs to be funded, with eligibility criteria and statement of priorities
;

· policy of not commissioning any BAHAs
.

Other information:

The National Deaf Children’s Society describes the quality standards required of BAHA services and the commitment required from patients and their carers if BAHA is to be successful.  It recommends a minimum age for first stage BAHA surgery of 3 years old, noting the skull thickness may be insufficient at younger ages
.    

There is no NICE guidance on BAHAs.

Conclusions

Two systematic reviews have supported use of unilateral BAHAs in bilateral conductive or mixed hearing loss in patients meeting eligibility criteria.  Despite evidence being limited in quality, findings are judged consistent in indicating likely benefits in these patients.  There are no assessments of cost effectiveness.  

Little evidence is available on the impact of using bilateral BAHAs.  Reviews and subsequent case series indicate continuing uncertainty about the value of BAHAs in unilateral hearing loss and indicate a need for randomised controlled trials to provide reliable information on benefits, costs and disadvantages.

Whilst available research assesses the impacts of BAHAs mainly in terms of technical scores relating to auditory function, the desired outcome is better functioning and reduced risk of discrimination and disadvantage in day to day life.  

Options for CAF recommendations

1. Policy of not commissioning BAHAs for any indications, on grounds that evidence of clinical and cost effectiveness is insufficient to provide a full enough assessment of the benefits or limitations, compared with other aids.   Against this, systematic reviews have concluded that there is sufficient evidence to support unilateral BAHAs for bilateral deafness, albeit of relatively low quality.
2. Policy to commission BAHAs for indications supported by sufficient evidence of clinical effectiveness and health need.  A draft commissioning statement is provided at appendix 1.

3. Policy of judging BAHAs experimental, to be commissioned only in the context of research.  Given the conclusions of systematic reviews, this seems inappropriate for unilateral BAHAs for bilateral deafness where a body of supportive evidence has accumulated since the early 1990’s.  It may be an appropriate policy option for bilateral BAHAs and BAHAs for single sided deafness.

Dr CE Hine

Consultant in Public Health

Bristol and South Gloucestershire PCTs

21st August 2008

Appendix 1

Bristol, North Somerset and South Gloucestershire PCTs
DRAFT Policy statement: bone anchored hearing aids 

21st August 2008

	The Primary Care Trust (PCT) will commission a bone anchored hearing aid (BAHA) for an adult or child (aged three and above), where assessment by a multidisciplinary BAHA team leads to clear recommendation of a BAHA AND confirms all of the following:

The patient has permanent hearing loss affecting both ears.

AND

They can hear sounds well via bone conduction, including hearing 60% or more of speech on a standard test.  

AND

They have one of the following conditions, of a severity that makes use of other bone or air conduction aids difficult or impossible:

· congenital or acquired anatomical abnormalities of the middle, outer or external parts of the ear 

· chronic ear infection or inflammation 

AND

A BAHA is the patients’ first choice following their full consideration of the advantages and disadvantages of all available options (including trials where appropriate) and the commitments BAHA users need to make for the long term.

AND
They will be able to keep the area around the fixture clean, either on their own or with help from other people. 

AND

Other surgical or medical treatments would not be effective in their case. [this wording to be discussed at CAF]
AND
There are no contraindications to a BAHA 
.
The PCT does not commission bilateral BAHAs.




	Approved by (committee)
	

	Date Approved:
	

	Produced by (Title);
	Dr CE Hine, Consultant in Public Health

	Review Date:
	


Note: Patients who are not eligible for treatment under this policy may be considered on an individual basis where their GP or consultant believes exceptional circumstances exist that warrant deviation from the rule of this policy. Individual cases will be reviewed at the PCT Exceptional Funding Panel.
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