




Opportunities

• Selective monitoring of high-risk patients

is a growth area for primary care.

• Potential patient groups include:

- Hypertensive patients – one third of the

world’s population suffers from high blood

pressure (eg.40% in the USA)

- Diabetic patients

- Pain sufferers – pain management is

growing in importance and complexity

- Overweight and obese patients

- Patients at risk of atrial fibrillation –

warfarin management

- The elderly – dementia management.

• Changes to UK primary care funding mean

that responsibility for the costs of secondary

care referrals is being devolved to primary care.

GPs therefore have a financial incentive to

reduce referrals. PCTs are free to take decisions

on commissioning of devices and can adopt

innovation where there is a clear case for

doing so.This can help to push adoption along

more quickly than in the past.

• There have been significant changes to

international markets. In the USA there has been

a call to provide blood pressure monitors for

73 million hypertensives.This would double the

market overnight if successful.

• Remote monitoring could be used to support

the occasionally chaotic decision-making process

in GP surgeries, particularly at times of major

disease outbreaks.

• It may be possible to reduce the number of

GP visits and replace them with regular phone

conversations backed up by data from remote

monitoring devices, resulting in faster and more

efficient treatment. Based on the monitoring

data and phone conversations, in many cases

GPs could send repeat prescriptions directly to

the patient’s local pharmacy for collection.

Ongoing monitoring could also provide feedback

on the effectiveness of the course of treatment.

• The technology required for monitoring

devices largely exists already. Many commercially

available consumer products feature hardware

that could be redeployed in medical monitoring

equipment, for example accelerometers,

thermometers, timers and short- and long-range

communication devices. Use of proven

components could speed up development

times and regulatory approval for new

medical applications.

• The availability of simple standard gateways

for monitoring devices will greatly support

technology adoption and device interoperability.

Ideally a single device will send and receive data

from one or more monitoring devices in a house-

hold. A simple standard hub that connects into

the phone system and communicates wirelessly

with the patient’s monitors might provide a

suitable solution. Community nurses and health

visitors would then only have to carry one

standard item of equipment. Devices such as

mobile phones could also be used to transmit

data to the GP surgery.

“We have seen from networking sites that there is a

global willingness to share personal data…the great

challenge is to find pathways which benefit the user.”

“Any monitoring has to be entirely

convenient and entirely useable.”

“There is a sea-change in healthcare.

It is more adaptive to new technology.”
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Challenges

• Patient compliance is already a major problem

for GPs as patients fail to finish courses of treatment,

or use devices correctly. Patient engagement is

the normal tactic used to improve compliance.

Interaction with and feedback from monitoring

devices could be used to engage patients and

therefore improve compliance for both monitoring

and medication.

• As a society we are not yet ready to start

implanting devices into the bodies of healthy

individuals for the purpose of preventing illness.

Implanted devices are only considered to be

appropriate for patients with significant risk factors,

and in these cases the benefits must be shown to

clearly outweigh the risks of surgery.

• Fundamental to commercial success will be

effective business models for the monitoring and

communications technologies deployed. Changes

to UK primary care funding budgets are providing

an incentive to GPs to adopt new technologies

such as monitoring devices,as they will potentially

reduce the number of referrals to secondary care.

• Medical devices are heavily regulated.

This means that much of the market-based

testing practised for consumer products will not

be possible. As the data from the systems will be

used to make decisions about the health and

treatment of individuals, the standards of

reliability that are tolerated in consumer

electronics will not be acceptable.

• UK companies have a tendency to approach

the US market first as it accounts for over 40%

of the world medical device market.The UK

market might be relatively small (at only 2%) but

represents a substantial market in absolute terms,

with significantly lower servicing costs for a

UK-based business. UK-based companies can

also use their local market as a proving ground

for their technologies, without the need for

multiple expensive trans-Atlantic journeys.

• Widespread use of home-based monitoring

solutions will require increased field installation

and service by competent staff. Devices for

home use should be robust and extremely

simple to use, maintain and service in the field,

as device management is likely to be carried out

by community nurses and other mobile staff.

While these people are highly trained medical

staff, their competency with complex technology

systems cannot be assumed.
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“Within Cambridge Wireless and ERBI there’s some excellent product design capability,

we could use that to articulate the vision, or the opportunity, to grow greater interest.”

“If you can monitor a situation and see a change

before it becomes chronic and becomes expensive

then you can keep costs down.”

GP and primary care



Challenges (cont.)

• Infrastructure will need to be developed

if GP surgeries start to receive multiple data

feeds from field-based monitoring systems.

Currently, primary care practitioners receive

only limited data from patients. Ongoing

monitoring will produce vastly increased

volumes of data, leading to a massive increase

in the workload for processing and analysis.

Working practices, staffing levels and IT

systems will all need to be built to cope

with this increased amount of data.

• IT systems must be robust and have

evidence-based decision-support tools.

There is also the critical issue of data security

and integrity, particularly if data are being

shared between patients’ home-based devices,

GP computer systems and regional health

provider networks. Each of these environments

may have a different definition of what is ‘secure’.

Data encryption techniques, such as those used

for online banking, would help to maintain the

security of medical records.

• The simplicity of the interface must be

balanced with the complexity of outputs from

monitoring devices. Although the devices will

need to collect and analyse large volumes of

complex data, the interface must be easy-to-use

and simple to operate. Software tools can make

information available quickly and reliably.
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“Not every patient is IT literate or has a

computer at home – but in 20 years that will change.”

Actions

• It will be necessary to encourage standards

for communication platforms to provide

a standard interface for medical device

manufacturers.This will enable interoperability

between devices manufactured by different

companies and help to avoid problems of

interference. Designing to standards also

de-risks the development and funding process,

as manufacturers can be certain that their

products will be compatible with existing

and future systems.

• International healthcare providers and

purchasers should be brought in as stakeholders

in the development of business models.This

includes the NHS and other social healthcare

providers as well as insurance companies and

private healthcare providers. Engaging early

with these organisations will ensure that business

models are built on sound assumptions

about markets and adoption.

• Adoption will be successful if healthcare

practitioners are engaged at an early stage.

The Royal Colleges and their US equivalents

should be engaged to develop strategies and

working practices that are likely to succeed.

This is a possible role for ERBI.



The hospital environment is mission critical and

the biggest challenge facing innovators in this

environment is to understand the needs of the

clinicians and the day-to-day practicalities

of patient care.

For the clinician, adoption of a new technology

increases workload and disrupts activities on the

wards, as the new must run in tandem with the

old until proven.Therefore any new development

must be a significant improvement and bring

new benefits as rapidly as possible.

Safety is paramount and there are genuine

concerns about interference between sensors

and devices, and interference within the

congested bandwidths. Infrastructure issues

also exist. For example, many wireless devices

need batteries and chargers and a protocol for

managing this.The infrastructure within many

hospitals also needs upgrading to avoid

wireless black spots.

From the clinician’s view of risk avoidance,

innovations must be thoroughly tested and approved

by relevant bodies before adoption,and they must

offer significant improvements on the status quo.

For the technologist this creates challenges both in

terms of early engagement with end users to under-

stand their needs and in funding developments

during the preliminary specification and evaluation

phases. How to navigate the regulatory environment

while creating an economically viable business

model is the dilemma facing companies developing

devices and services for the healthcare sector.

There are, however, significant opportunities.

A strategic goal of the NHS is to reduce the number

of hospital admissions and the length of time

spent in hospital. The demographic changes

underway in our society will mean there will be a

much larger population over the age of 65,

and also a much larger base of users of hospital

services.Technologies that can monitor chronic

conditions of mild severity, for example diabetes,

are most suitable for wireless monitoring.

Additionally some chronic conditions of major

severity (such as heart conditions) could also

benefit from sustained wireless monitoring.

However clinicians do not necessarily hold the

view that all new technology is good – it is down

to the technologist to prove it.

The highly regulated hospital environment

offers a lucrative market for technology

solutions that can convince clinicians of

the significant advantages they offer.

Facilitator:
Belinda Clarke, EEDA

Life Sciences Manager

for the East of England.

Provocateur:
Chandu Patil, Senior

Innovation Manager,

Health Enterprise East.

Health Enterprise East

supports NHS employees

to commercialise their

ideas. Chandu’s remit

is the advancement

of software and ICT

(information

communication

technology) innovations

from NHS trusts in the

Eastern region.

Belinda Clarke

Chandu Patil

“The patient needs to be part of

the system and not considered an

inanimate object. The clinician will

often use visual clues which are not

possible to monitor.”
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Opportunities

• The innovation pipeline is different from that

of other industries, and significant competitive

advantage can be gained by understanding the

evaluation process and routes to adoption.

• Early engagement with clinicians and

identifying internal “champions” will help

adoption – intimate knowledge of the hospital

environment is of paramount importance.

Rather than trying to ‘sell to the NHS’ many

successful technologists have worked closely

with a single university hospital. Adoption at

this first hospital provides the endorsement

needed for sales to other hospitals.

• NICE has issued guidelines making the

monitoring of acute deterioration a priority

(http://www.nice.org.uk/Guidance/CG50).

Technologies that can offer alerts that will help

save lives are likely to be given priority.

• Hospitals receive funding based on ‘Payment

by Results’ tariffs. Technologies aimed at

providing benefits that align with national

priorities – such as hospital acquired infections

– are financially easier to justify. Published

information on clinical needs within the NHS

is available in the public domain.

• The East of England regional Strategic Health

Authority is currently looking at how to improve

client care and is analysing the systems that support

this.This focus means that data will be collected

in a more systematic manner and decisions made

on the information that is required to make the

optimum improvements – this is a precursor for

the successful implementation of technology.

Hospitals where this process is already in place

will be most receptive to technologies that

collect and process these data.

• It is unlikely that technology will be the limiting

step to meeting new opportunities. Indeed,

technologies that have been developed in

other sectors may be applicable to the

hospital environment.

• The evidence base is essential for providing

benefit.The NHS encourages clinical research

as it is a source of funding, and models already

exist to support this activity. It is recommended

that technologists identify and approach

consultants that have shown an interest in

particular fields and establish a remuneration

system that is similar to that of clinical trials

in order to test technology.
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“Technology is not generally considered to be the

rate-limiting step. It is the adoption that causes

its own issues.”

“It is hard for SMEs to engage with

healthcare providers. This may be

addressed by SMEs partnering with

larger companies who have the

contacts and understand the

processes.”



Opportunities (cont.)

• There is an argument in favour of a dedicated

frequency band for medical applications.

This would overcome many of the concerns

over interference from other devices and also

provide ‘official endorsement’ of wireless

technologies working within a medically

approved band. A standardised wireless system

in all hospitals would also offer ‘plug and play’

facilities and overcome issues relating to service

support provision in hospitals.

• Engagement with regulators can also

stimulate innovation. Although regulation

can be an issue for device developers (iterative

improvements to design can be limited once

the regulatory process has commenced) it can

also be a barrier to market entry by competitors

and justify higher margin products.

Challenges

• Adoption and implementation in a hospital

environment is time consuming and expensive.

• The perception of ‘risk’ in hospital is often very

different between technologists and clinicians.

• Interference is a major issue and the most

commonly used frequency (2.4Ghz) is very

congested. It is not clear whose responsibility

it is to resolve the problem. Many clinicians

believe that technologists should ‘lock down’

their devices to remove the problems of

interference, but this view is not shared

by technologists.

• A public perception issue exists relating to

radiation risk.There is a real but unsubstantiated

concern by many that close contact with wireless

transmissions is a health hazard. To date, little

research has been done in this area to either

support or ameliorate this concern.

• There is a compromise between clinicians

wanting the ‘best of the best’ in terms of

comprehensive data collection, and technologists

providing data that are actually necessary,

appropriate and cost effective. For example,

although high definition imaging is available

it does not impact the clinical decision;

however in one case it was seen by the clinicians

as a ‘must have’, which made the solution

uneconomical.

• Physicians want multi-parameter monitoring,

but devices generally monitor only one or two

parameters. Decisions are made on a variety

of parameters and the relationship between

them is important.The amount of data generated

and how they are processed to support decision

making is also a point of debate between

clinicians and technologists.
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“Physicians need multiple parameters and as

much information as possible. They often use

‘fuzzy decision-making’.”

“Safety is top of the list, but you need

to balance risk against utility.”



Challenges (cont.)

• There is no standardised system for

‘plug and play’ devices – interoperability is

a big issue. Some companies have bypassed

this issue by introducing proprietary standards.

In the long term this creates other problems

for maintenance and upgrades.

• An evidence base is needed (from

multiple studies) to support the clinical claims

for specific devices.This can be expensive for

smaller organisations to provide.

• The regulatory burden can be a barrier to the

development of new products. In some cases a

mechanical device is put through regulation even

though an electronic device would perform better,

as the former will be approved more easily.

• The specification phase, which is essential

to capture the user requirements, can cost

£100,000s and this is prohibitive for many SMEs.

• Companies need to know who pays?

in healthcare provision, and this is not always

apparent.

• The ultimate cost of the device is a decisive

factor. With the numbers of people over 65,

small monitors deployed in the community

must cost pence not pounds per day, if they are

to be feasible. Public domain data are available

to indicate the amount currently paid by the

NHS for drugs and devices.
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“Healthcare costs are increasing globally and there

is a need to address that trend by identifying more

efficient methods of delivery. The consumer has

an opportunity to take part in that, but it is also

important for hospitals to improve their

workflow and procedures.”

Actions

There were a number of recommended

actions and further reading arising from

the workshop, which included:

• ERBI Medtech to organise an event to

understand better the‘roadmap’for NHS/industry

engagement. This should cover topics such as

the NHS National Technology Adoption Centre

(www.technologyadoptionhub.nhs.uk),

the role of the regional Strategy

Health Authority – in particular the

‘Improving Lives, Saving Lives’ strategy

(http://www.eoe.nhs.uk/page.php?page_id=24)

and the Statements Of Clinical Need Initiative

(www.clinicalneed.com).

• Establish a forum with clinicians and

industry to explore clinical need.

• Provide details of the SBRI (Small Business

Research Initiative), which provides funding for

companies wishing to innovate in this area.

A statement of needs has been established

against which the companies can tender.

More details are available from

www.dius.gov.uk/policy/SBRI.html

• A Dutch report on RF interference with

medical devices was recently published.

The conclusion of the study, carried out by the

University of Amsterdam, was that the

implementation of RFID in the critical care

environment should require on-site EMI tests

and updates of international standards. For

more information visit http://eetimes.eu/show

Article.jhtml?articleID=208800768

• A similar report on interference has been

prepared by TTP for the Department of Health.

For more information visit: www.ttp.com

“Technology is not the issue.

The problem is how to identify

the unmet needs.”
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“The world is full of good ideas but the

protraction of the development process

is the issue. It can take so long to get

over the regulatory hurdles that by

the time something gets to market

the technology is old hat.”
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