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Opportunities and obstacles

wit

next-level tech

There is some way to go before game-changing technologies are deployed to
revolutionise patient care and the working practices of healthcare professionals,
but there are encouraging signs of progress

Oliver Pickup

he future is already here; it’s

just not evenly distributed.

Sosaid American-Canadian
writer William Gibson, father of the
cyberpunk sub-genre of science fic-
tion, who has had his finger on the
pulse of breakthrough innovations
for decades. His perceptive comment
is extremely apt when assessing
healthcare technology in 2019.

Next-level tech innovations, unim-
aginable a decade ago, are begin-
ning to upgrade how patients,
practitioners and medical systems
interact with one another; they are
just not evenly distributed, yet.

Cruelly, we are afforded only fleet-
ing glimpses of what the complete
healthcare picture of the future
might look like: nanotechnology for
the treatment of cancer, for exam-
ple, or genome research and manip-
ulation or artificial intelligence (AI)
used for genome sequencing.

Progress has been slowed, espe-
cially in the UK where regulation is
tight, through a lack of mainstream
adoption, wariness of under-tested
technology, as well as the exorbi-
tant cost and time to develop mar-
ket-ready healthcare products.

There are, though, plenty of
encouraging signs. “Smartwatches,
activity sensors, biometrics, moni-
toring devices and healthcare soft-
ware applications are already wide-
spread,” says Panos Constantinides,
associate professor of digital inno-
vation at Warwick Business School.

“These new digital technologies
all enhance interactions between
patients, practitioners and health-
care systems, and generate huge
amounts of useful data. They also
benefit patients by improving wait-
ing times and their overall patient
pathways, all the way to prevention
medicine and better diagnoses and
treatment options.”

When it comes to new intelli-
gent technologies, such as robots
powered by deep neural networks,
machine-learning algorithms used for
image processing, bigdata analysisand
others, innovators need to build pub-
lic confidence and trust, says Professor
Constantinides. This takes considera-
ble time, money and lobbying.

Jake Freivald, vice presi-
dent of marketing at New York-
headquartered software company
Information Builders, posits that
technology in general and data in
particular have always played a part
in healthcare improvements.

Indeed, Florence Nightingale, the
founder of modern nursing who

died 119 years ago, originally trained
as a statistician. “Using data-based
evidence, she recorded the numbers
of deaths in military hospitals and
showed that, after introducing sani-
tation and better nutrition, the mor-
tality rate fell from 42 per cent to 2
per cent,” notes Mr Freivald.

The potential of healthcare tech-
nology is enormous, says Barbara
Harpham, chair of the Medical
Technology Group (MTG), a not-
for-profit group working to improve
patient access to effective health-
care technologies. She cites a 2017
MTG study that calculated some
£500 million could be generated in
reduced long-term health costs and
benefit payments through the use
of just eight technologies, including
sepsis diagnosis, wound care and
coronary angioplasty.

“Despite the vast benefits, uptake of
healthcare technology is often ham-
pered by short-term approaches and a
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myopic view on healthcare budgets,”
she says. “These fail to recognise the
long-term benefits of reduced hospi-
talisations, improved quality of life
for patients and their families, as well
as the potential to return people of
working age to employment.”

Professor Christopher Eden, one of
the UK’s top-ranked prostate cancer
surgeons and an advocate of robotic
surgery, argues: “Most doctors have
a jaded view of digital health solu-
tions, having seen over the years so
many attempts at National Health
Service IT integration fail expen-
sively. We work daily with tech-
nology, but the NHS’s hardware
changes slowly and the software
tends to run on Windows XP.”

The consultant urological surgeon
at Santis, a private London cancer
clinic specialising in robotic prosta-
tectomy, continues: “For digital health
solutions to be embraced, they have to
offer something to the doctor: a more

%
7.

of physicians in the UK believe it is likely that
artificial intelligence technologies will be commonly
used in the next decade for diagnosis, medical
imaging analysis and medication management
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of consumers in the UK would be very or
completely willing to be treated virtually

for common acute symptoms instead of
in-person visits

44

|

would consider using an in-home
diagnostic test and sending the
information to a doctor

EY 2019

efficient way of working, improved
diagnostics, Al, and something to the
patient, notably better access to infor-
mation and to healthcare.”

Professor Eden says that while the
general attitude towards health-
care technology has changed for the
better over the last decade, there
is still some way to go to unlock its
full potential. “Doctors and patients
now all have smartphones and use
apps, but not the same apps work-
ing on the same platform; that’s
the future,” he adds. “It’s possi-
ble because we have the hardware.
What is standing in the way is a
lack of multidisciplinary buy-in and
integration.”

Niamh McKenna, health lead at
Accenture, is more optimistic. “There
have been some exciting develop-
ments in the evolution of the smart-
phone as a diagnostic tool,” she says.
“This is a natural progression given
how easy it now is to connect internet
of things devices to smartphones, like
those that monitor blood pressure or
glucose levels, for instance.

“As such, diagnosis can now be run
in a similar way to how it would be
run in a hospital, just from a portable
device. This is an easy step for clinical
diagnosis on the move and has great
potential for application in remote
areas, like developing countries,
mobile medical staff and self-care.”

Ms McKenna believes the step
beyond this is leveraging functions
in the smartphone to turn it into
a medical device. This would be a
game-changer, she enthuses, par-
ticularly in areas where it is hard to
access clinicians.

Neil Mesher, chief executive of
Philips UK and Ireland, is equally
upbeat about the future of health-
care technology and welcomes
the establishment, in February, of
NHSX. “This specialist joint unit to
drive technology in the NHS is one
way that health technology inno-
vators and industry leaders can
engage more directly with both cli-
nicians and the government to cre-
ate a culture of innovation,” he says.

“NHSX will accelerate the adop-
tion of proven, safe, tested existing
healthcare technology across the
system, breaking down some of the
silos that have delayed progress.”

When NHSX was unveiled, health
secretary Matthew Hancock her-
alded “the beginning of the tech
revolution”. Patients and practition-
ers alike will be hoping it provides
a much-needed shot in the arm
for the UK healthcare system, and
opens the theatre door to bigger and
better innovations. @
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WOMEN’'S HEALTHCARE

Roots of ine
across healt

How unbalanced participation
in clinical trials and a basic
misunderstanding of women’s

health needs have
resulted in unequal
levels of public care

Nichi Hodgson

or decades women have
been perceived to pay closer
attention than men to their

own wellbeing and that of their fam-
ilies. Women, for instance, attend
more primary care appointments
than men. Yet in 2017, statistics from
Public Health England showed the
average man spends 20 per cent of
hislifein poor health compared with
25 per cent for the average woman.
Why is this?

Look beyond that more frequent
access to primary care, driven
mainly by female reproductive
needs, and it is clear that there is an
inherent bias in the healthcare sys-
tem that begins before women have
even received a diagnosis.

Women do not take part in clini-
cal trials at anywhere near the rate
that men do. “There has been a
systematic imbalance in research
data generated during the last 30
years, which in turn affects the opti-
mal use of therapies in women,”
says Annalisa Jenkins, a medic-
turned-biopharmaceutical executive
who now focuses on finding biotech
solutions to healthcare.

F,'

“We see this all over the world.
Women balancing the care of fam-
ily members and partners all too fre-
quently gets in the way of them vol-
unteering for a clinical trial; it’s just
easier for men to volunteer.”

But it’s not as simple as women
being too busy to contribute to
research that’s the problem. It was
only in 1993 that the US National
Institutes of Health stipulated
that women had to be included in
research trials.

“There is this perception that men
provide a cleaner ‘base’ because they

GENDER INEQUALITIES IN HEALTHCARE

Difference between male and female
attitudes to public healthcare

from the EU’s most recent

Gender Equality Index

Percentage who perceive
their own health to be
good or very good

69.6% 64.4%

Life expectancy
at birth (years)

779 833

Healthy life
at birth (years)

626 633

Percentage without self-
reported unmet needs for
medical examination

95.4% 94.5%

Eurostat, 2017
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don’t take birth control and don’t
have to go through the experiences
of pregnancy and childbirth. This
has meant, accordingly, that fewer
women are used to deliver data and
so we end up with results and insights
which reflect the needs of men alone.”

In many cases, a care solution
worked out for men doesn’t trans-
late for women. HIV medication, for
example, was first developed for the
treatment of gay men.

“When these medications were
taken to Africa, where the predomi-
nant population affected was young
women, there just wasn’t the data
available to help the women,” says Dr
Jenkins. “Essentially, we are develop-
ing medicines for only half the world.”

In the case of diseases that are con-
sidered “male”, butalso affect women,
women’s health can fall by the way-
side, for example with heart disease.

“Traditionally people have perceived
heart disease to be a disease of men,”
says Dr Jenkins. “As a result of the
implantation of prevention, and new
medicines and lifestyle interventions,
the rate of disease has now fallen in
men. Conversely, in some parts of the
world, women’s rate has increased.”

And then there’s the perception
that women experience pain alto-
gether differently. As psychologist
Becky Spellman puts it: “More gen-
erally, women with chronic pain
conditions are much more likely
than men to be diagnosed as having
a condition that is psychological or
psychosomatic in origin.

“While some conditions certainly
do have a psychological element,

66

quality go deep
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[Unequal research] means women
are not being treated appropriately
or that a treatable condition can
become a chronic one

this assumption has often led to
women being misdiagnosed or
not receiving a diagnosis for many
years. This can mean they are not
being treated appropriately or
even that a treatable condition can
become a chronic one.”

Given that women in England and
Wales are currently twice as likely
to experience a chronic health con-
dition, according to the British
Medical Association, addressing the
bias is clearly a pressing issue.

At the same time, women evi-
dently have specific healthcare
needs surrounding fertility, preg-
nancy and menopause which
require different and unique solu-
tions altogether. Again, bias can
affect every element of female
healthcare. Currently, it takes an
average of seven years for a woman
tobediagnosed with endometriosis,

a common condition that affects
around 170 million women globally.
Why? “Many of them are told that
their pain is psychological or all in
the mind,” says Dr Spellman.
Thankfully, attitudes to female
healthcare are transforming, led by
a wave of female medics, technolo-
gists and campaigners who simply
won'’t allow female health to be taken
less seriously. The US Food and Drug
Administration has finally approved
the first drug for endometriosis, while
the femtech, or female technology,
market is forecast to grow to £50 bil-
lion by 2025, according to research
and consulting firm Frost & Sullivan.
With women’s increased legal,
social and economic power comes
a refusal to accept sub-par treat-
ment. While legislators and inves-
tors are finally coming to the con-
clusion that such areas are no longer
optional healthcare, the next step is
to secure appropriate investment.
“Take menopause, something that
every woman who lives to a certain
age will experience during her life-
time,” says Dr Jenkins. “Yet if you
look at the amount of capital flow-
ing into this space and look at the
companies, and drugs and pipeline,
you’ll find it’s an empty pipeline. It
simply hasn’t been seriously consid-
ered a commercial opportunity. And
that’s what we are trying to change.”
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While women make up some 70
per cent of the healthcare work-
force, they make up only 30 per
cent of C-level executives and just
13 per cent of chief executives. And
while the most innovative solutions
to female healthcare problems,
everything from IVF treatment to
the redesign of the speculum, are
coming from women-led opera-
tions, only 9 per cent of healthtech
businesses are currently founded
by females.

Still, huge funding rounds for
femtech businesses are becoming
more common. Take Ava, the fertil-
ity bracelet startup which received
$30 million to expand into contra-
ception and other female health-
care last year. Or Elvie, creators of
the first silent breast pump, that
received $42 million to develop
tech-based solutions to female
health needs at every stage of life.

Femtech can also give patients
greater information about their
bodies that they can use to navi-
gate interactions with medical pro-
fessionals more confidently, which
helps to offset the historical bias
issue. With the NHS currently cut-
ting fertility services budgets, IVF
app Salve, for example, focuses on
providing users with information
about the process so they can ask
the right questions of clinical pro-
viders and take a more dynamic role
in their treatment.

But while consumer technology
may be closing the gap between
wealthier women and men, it isn’t
touching the needs of the poor-
est women, whose health issues,
including everything from abortion
to mental health care and domes-
tic abuse to Alzheimer’s, are dis-
proportionately affected by their

socio-economic status far more
than with men, according to the
British Medical Association.

What’s been proven to work is a
focus on the unique biological and
sociological factors that shape wom-
en’s health needs. Take the recent
move in Scotland and Wales to end
“period poverty” by making sani-
tary products freely available to girls
and women in education and on
low incomes. Or the cervical cancer
screening programme in England
and Wales, which has reduced deaths
by 70 per cent since it began in 1988,
although screening numbers are now
starting to fall again.

Public health can transform
female healthcare says Dr Jenkins,
but only when it is prioritised. “Take
cervical cancer; we now have a very
effective vaccine which could wipe
it out in a generation,” she says.
“But because public health has not
yet articulated that we care enough
about women’s healthcare, we are
vacillating. Comparably, if we had
found a cure for testicular cancer,
would we not have solved it by now?”

When it comes to direct action on
the issues nobody seems to be taking
seriously, it’s dedicated lobbyists who
make all the difference. Female geni-
tal mutilation (FGM) is an issue which
currently affects some 200 million
globally, with 1,005 new cases regis-
tered in England and Wales between
April and June 2018 alone.

It’s thanks to campaigners, such
as Nimco Ali, Somali social activ-
ist, co-founder and director of the
Daughters of Eve non-profit organ-
isation, who have dedicated years
to lobbying MPs that the UK has
finally made its first prosecution for
FGM, tightened laws to help chil-
dren at risk of the procedure, and
allocated national funding to help
health services and schools iden-
tify and support victims.

For Ms Ali, the issue is believing
women when they tell us they have a
problem. “Language is key. We need
to listen to women and accept they
know their body,” she says. ®
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Integrated care is the future,
says NHS England chair

Chair of NHS England Lord Prior tells of his determination to transform the
health service as a power for good in an increasingly ailing society

Interview by Magda Ibrahim
Portrait by Matt Grayson

hen he became chair of NHS
England just weeks before
publication ofthe NHS Long-

Term Plan, Lord Prior was under no
illusion about the task ahead.

The former health minister
and Conservative MP David Prior
inherited a health service that had
changed little in its 70-year history,
facing successive winter crises and
with the fear of an already stretched
workforce potentially taking a
Brexit body blow.

For the UK’s largest employer,
developing a long-term plan that
operated on a schedule outside the
political cycle was essential. Yet it is
fundamentally driven by unlocking
the £20.5-billion settlement, prom-
ised to the NHS by the government,
over the next five years.

The ambitious blueprint, unveiled
in January, to overhaul the health ser-
vice during the coming decade “is not
aSoviet, top-down plan where we state
how many tractors will be produced in
the next ten years”, says Lord Prior.

“This is very much a bottom-up
exercise,” he says. “We spoke to all
the major charities and third sector,
and with the main patient groups
and politicians, to develop the NHS
Long-Term Plan.

“In the past, the NHS has been
bedevilled by political changes, so
it is important we have built con-
sensus about the direction of travel.
It provides an insurance policy
against political change over the
period of the plan.”

Priorities in the plan are clear:
improvements in treatments for can-
cer, cardiovascular disease, maternity
and neonatal health, mental health,
stroke, diabetes, respiratory care, and
children and young people’s health.

While many of these priorities
are aligned with measurable tar-
gets — to increase the proportion of
cancers diagnosed at stages 1 and
2 from around half to three quar-
ters by 2028 and to halve stillbirth,
maternal and neonatal mortality
by 2025, for example - there is still
uncertainty over some issues.

Lack of clarity over hospital wait-
ing times was addressed in the latest
clinical review of NHS access stand-
ards, published in March, but a pro-
posed move from the previous four-
hour A&E waiting time standard to

measuring average waiting time has
yet to be fully defined.

“Quite a few targets have become
totemic in their significance and
we have sometimes taken our eye
off the ball in terms of clinical out-
comes, which is what really mat-
ters,” Lord Prior points out.

One of the most well-documented
priorities is a focus on mental health
services. Lord Prior highlights his
own experience — his wife and son
both have bipolar disorder — while
prime minister Theresa May has
been an advocate of mental health
services following her niece’s suicide.

These personal stories align with
a broader public demand for men-
tal health services to be given equal
importance with physical health.

The long-term plan commits
extra funding to mental health with
an additional £2.3 billion a year for
services by 2023-4 and the goal of
ensuring 100 per cent of children
and young people, who need spe-
cialist care, can access it over the
coming decade.

Annual physical health checks
will be given to 110,000 more peo-
ple living with severe mental health
problems, bringing the total to
390,000 annual checks by 2023-4.

“The separation of mental health
from physical health created a false
dichotomy,” says Lord Prior. “But
we are getting closer to parity where
people recognise poor mental health
can be as debilitating and painful as
bad physical health, and so many
people suffer with both.

“More resources will go on mental
health because there was so much
unmet demand before. My personal
passion is coincident with the needs
of the population as a whole and I
hope we can see improvement in five
years’ time.”

While Lord Prior points to the dra-
matically reducing cost of genome
sequencing and digital technological
advances cutting the cost of clinical
trials as major innovations in improv-
ing disease diagnosis and prevention
in the future, there is no escaping the
immediate challenge of multimorbid-
ity, where patients have two or more
chronic conditions, especially in the
rapidly aging population.

“Multimorbidity is the single
most important shaper of the plan,”

he emphasises. “We all accept the
existing structure of the NHS was
set up for a completely different pop-
ulation to the one we have now.

“Most of our hospital beds are
occupied by elderly people with
multiple conditions, yet most of
those people could be better treated
outside a hospital, which is why we
are putting so much more empha-
sis on prevention and digital tech-
niques to enable people to remain in
their homes for longer.”

The new integrated care systems,
which currently exist in some areas,
but will be rolled out across England
by 2021, are set to be pivotal in pro-
viding “much more holistic care
closer to the home”, says Lord Prior.

“This is the really fundamental
change in the long-term plan and aims
to get rid of silos,” he says. “If we carry
on seeing demand in acute services
rising as it has, we will need thousands
more acute beds by the mid-2020s.
That is not going to happen.”

Patients will have an online care
plan which can be monitored by
all healthcare professionals, from
a GP to a mental health nurse or
social prescriber.

Meanwhile, tech advances mean a
proliferation of wearable and home-
based devices that can be used to
monitor people remotely, so they
can stay at home for longer.

“But you cannot replace caring
people with robots,” warns Lord
Prior. “The human interaction is
very important and that human
relationship will remain very impor-
tant, while tech will assist.”

With the NHS experiencing a work-
force shortage of more than 30,000
nurses and 3,000 GPs, maintaining
the human interaction and meeting
the clinical need is a tough challenge.

“We have been trying for the past
20 years to get more out of the sys-
tem and have put huge pressure on
those who work in the NHS,” Lord
Prior concedes.

NHS SPENDING OVER 70 YEARS

Spending as a percentage of GDP; future estimated based on NHS England plans scaled to UK
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With no silver bullet for the staff-
ing crisis, the NHS Long-Term Plan
supports increasing medical school
places by 25 per cent, from 6,000 to
7,500, and aims to cut nursing vacan-
cies from 11.6 per cent to 5 per cent
by 2028 through introducing online
nursing degrees and funding clinical
nursing placements. “Investing in
the caring professions has to be the
right thing to do,” says Lord Prior.

At the same time, he backs the
government drive to get more peo-
ple working with artificial intelli-
gence and machine-learning within
the healthcare system. “I would like
to see, within the doctors’ training
programme, more room for some
of this newer technology as well as
anatomy and diseases,” he says.

Outside of the long-term plan, Lord
Prior raises the challenges posed by
Brexit and immigration policy in
plugging the ongoing workforce gap.

“When you look at the care deliv-
ered in the NHS, much of it is deliv-
ered by people on relatively low
incomes working in residential or
domiciliary care, earning less than
£15,000 a year,” he says. “It is not
just about having an immigration
policy favourable to high earners,
but also to those who are not that
well paid.”

Meanwhile, improving diversity
among the workforce, especially
in senior leadership, will pay div-
idends in health outcomes long
term, he says.

“All the evidence shows that
greater diversity is equated with bet-
ter outcomes and greater success,” he
explains. “We know there is a lot of
improvement we need to make and
we are transparent about that. We
would like the senior management to
broadly reflect the wider population.”

Grappling with the challenges,
yet buoyed by the opportunities of
2019, the NHS could be operating in
a very different form in 2029.

“In an increasingly fragile, frag-
mented and disconnected soci-
ety, the NHS has a huge moral and
social purpose that goes beyond just
healthcare,” Lord Prior concludes.
“Tax-funded healthcare from the
day everyone is born is hugely
important. Whatever your means or
genomic inheritance, we are all in
this together.” ®
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In an increasingly
fragile, fragmented
and disconnected
society, the NHS has
a huge moral and
social purpose that
goes beyond just
healthcare
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PATIENT COMPLIANCE

The fieht to end
non-adherence

Digital medicine could provide the answer to the costly
problems of patient compliance and failure to follow
medical advice correctly

John lliman

Hero Images/Getty Images

he so-called rule of thirds
highlights one of medi-
cine’s biggest challenges:

patient compliance. It states that a
third of patients take medical advice
to a degree that it is effective; a third
follow advice, but not enough for it to
work; and a third just do not bother.

It is widely estimated that medi-
cines are not taken as prescribed 50
per cent of the time; which should not
be sniffed at given the NHS spends
£16 billion on drugs each year.

It is hard to estimate the precise
cost of poor patient compliance;

because of a sinister domino effect.
For example, one in four patients
reportedly do not take blood pressure
medication as prescribed, accord-
ing to a University of Leicester study
on hypertensive patients. Many are
symptom-free and assume they do not
need treatment, but high blood pres-
sure is a silent killer, and implicated in
tens of thousands of heart attacks and
strokes that strike without warning,.
The British Heart Foundation
reported in 2018 that the total annual
cost of treating heart and circulatory
diseases in the UK was £9 billion.

compliance. Experts have recom-
mended, among many other things,
adjusting the timing and frequency
of medication, alarm systems, and
sending reminders by post, email
or telephone.

The answer may lie in digital med-
icine and technologies and prod-
ucts that directly impact diag-
nosis, prevention and treatment.
These include artificial intelligence,
machine learning, robotics, tele-
medicine and wearables.

Wearables such as the Apple
Watch not only help to enhance

instance, a 62-year-old builder
felt terrible after lunch. When his
watch revealed an abnormally
high pulse rate, he called an ambu-
lance. Doctors told him that he
might have died if he had gone
straight home.

Wearables and smartphones
can also track other vital signs
such as abnormal heart rhythms,
blood glucose and blood pres-
sure. Instant access to such criti-
cal information may make us more
health conscious and, it is hoped,
medicine compliant.

Digital interventions are also help-
ing patients handle complex and
potentially confusing medicine
regimes. For example, Andrew had
to take 32 pills in the morning and
32 at night after his second kidney
transplant. The smartphone app
MyMedSchedule successfully sent
him pill alerts via text messages.

The need for so many pills may seem
extraordinary, but kidney transplant
patients routinely take immunosup-
pressants, anti-inflammatory agents,
blood-pressure tablets, aspirin, cho-
lesterol-lowering statins and phos-
phate binders to restrict phosphorus
absorption from food.

They are not the only patients with
large pill schedules. More than a
third of over-75s in the UK report-
edly take four or more medicines
a day; the greater the number, the
greater the possible scope for errors
and confusion.

Concern over patient compliance
is not restricted to pills and tablets.
In March, Asthma UK warned that
more than a million people in the
UK could be at risk from potentially
life-threatening asthma attacks
because ofinhaler misuse. They use
inhalers to get medicines into their
lungs, but poor technique can leave
the medicine in the mouth or back
of the throat, where it can cause
side effects such as oral thrush or a
sore throat.

Asthma UK says: “Every day, the
lives of three families are devas-
tated by the death of a loved one
to an asthma attack and tragi-
cally two thirds of these deaths
are preventable.”

The charity’s warning followed a
US study involving 7,558 patients.
An innovative digital sensor
attached to their inhalers showed
that 84 per cent of them had faulty
techniques, according to a report in
the Journal of Allergy and Clinical
Immunology in Practice. The study
was carried out by digital health
company Propeller Health in part-
nership with the University of
Colorado School of Medicine and
Children's Hospital Colorado.

Linked to the patient’s mobile
phone or computer, the sensor
can alert the patient and provide

RACONTEUR.NET@—@

self-management tips.

In theory most patients need only
a few tweaks to their inhaler tech-
nique to get it right, but who is going
to advise them? Asthma UK says:
“According to national guidelines,
everyone with asthma should get
their inhaler technique checked as
part of their yearly asthma review
with their GP or asthma nurse. But
with dozens of types of inhalers that
need to be taken in different ways,
it can be difficult for doctors and
nurses to know how they all work.”

This is a strong argument for a
switch to digital health, an argu-
ment supported by the NHS Long-
Term Plan. Published in January,
the plan states: “People will be
empowered, and their experience of
health and care will be transformed

of all medicines are not
taken as precribed
on average

US Centres for Disease Control and Preventio

66

Digital interventions
are helping patients
handle complex and
potentially confusing
medicine regimes

by the ability to access, manage and
contribute to digital tools, informa-
tion and services. We will ensure
these technologies work for every-
one, from the most digitally literate
to the most technology averse.”

But independent think tank the
King’s Fund warns: “Like many
others, we have been deeply con-
cerned about the state of the NHS
workforce and its ability to deliver
existing commitments, let alone
any new ones.”

There is another reason for cau-
tion. The government has snatched
back money previously allocated to
digital projects. This may have been
a false economy in view of the vast

£300 million is widely quoted, but Theories abound in ignorance
this may be a vast underestimate | about how to improve patient

patient compliance by issuing pill
reminders, but also save lives. For

medication reminders, air qual- | cost of poor patient compliance,
ity forecasts, symptom advice and | among many other things. ®

Five types of Non-compliance
pharmaceutica] Patient does not take
medicines as prescribed.

May take incorrect doses or
at irregular intervals

waste

NHS England

taking medication due
to adverse side effects
or personal beliefs

Intentional Unintentional
non-adherence 3non—adherence
Patient stops Patient stops taking
medicine, or fails to take

at correct intervals, due
to forgetfulness

Preventable waste
Patient stockpiles
medicines “just in
case’. All items from repeat
prescriptions are dispensed
even if patient no longer takes
the medicine

Non-preventable
waste
Patient dies and unused

medicines are wasted, or a
change in treatment means
current dispensed medicines
are no longer required
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Commercial feature

Peace

of

mind for
chest-pain
patients

Cardiac care is on the verge of a giant step-
change thanks to a great British success
story which has fused innovation, scientific
engineering and clinical intelligence

new medical technology,
which has the potential to
revolutionise the chest-pain

pathways in hospitals around the
world, is about to go live, backed by
a major clinical study and successful
private funding rounds.

Creavo Medical Technologies is
at the pivotal moment in a five-year
journey to develop its award-winning
Corsens® system, which is intended
to act as an aid for physicians to
give an early all-clear to a number
of people who attend hospitals with
chest pain and are currently forced
to complete a lengthy and anxious
testing pathway.

The technology, which applies
principles of physics to measure the
heart’s magnetic signals, means that
some of these chest-pain patients
can be reassured they are not having
a heart attack and can return home
rather than spending up to eight
hours in a hospital.

“The target audience are people
who have been completely well one
moment then they suffer chest pain
which they assume is a heart attack.
They are rushed into hospital and are
naturally fearful,” says Creavo chief
executive Steve Parker, who had more
than 40 years’ experience in giant
US medical technology companies
before launching the startup, a spin-
out from Leeds University, in 2014.

“If we can identify those not at risk
at an early stage, we put both their
minds at rest and free up resources
in the emergency department for the

people who really do need them. This
is a patient, economic and technology
story that comes together to make a
very effective business model.”

The technology, which Creavo has
packed into a portable unit, can
assess the heart’s condition within
minutes by a non-invasive scan,
delivered encouraging results in early
studies and is about to receive the
results of a large study at five busy UK
hospital emergency departments.

There is a large amount of inter-
est in the technology with many
saying it has the potential to be a
game-changer.

The company is just embarking on
its latest funding round with contin-
ued support from its existing pri-
vate healthcare investors, including
the IP Group. It has just moved into
a new base in Coventry and is gear-
ing up for production of the com-
pact device, which can be wheeled
to a patient’s bedside and operated
by healthcare professionals.

Creavo has an impressive medi-
cal advisory board. "We have great
support from our medical advisory
board. They are positively engaged
and that is a great indication of the
excitement it is generating,” says
Mr Parker. "We have not been short
of investment and support because
we have the right people and have a
very engaging story; most people will
know someone who has been through
that hospital process. We have been
supported very strongly by our inves-
tors, which has enabled us to grow

CARDIAC PATHWAY
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This is a patient, economic
and technology story that
comes together to make a
very effective business model

Clear cardiac problem on ECG (STEMI)
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assessment

First biomarker

Cardiac pathway

RULE OUT OF ACS ¢

the UK study very quickly. They are
committed to our future.”

The UK study results are expected
towards the end of the year and
will  coincide with a planned
European market launch, fol-
lowed by further studies and
a US launch towards the end
of 2020.

“The pure business model is that
patients who go through the pathway,
but don’t have a problem, are expen-
sive to hospitals,” Mr Parker adds.
“Even using conservative numbers,
we expect to have a huge impact.

A major cost is incurred assessing
people at low risk of heart attack by
putting them through the current
chest-pain pathway.

“The really exciting element is that
this is a platform technology with
multiple applications and £20 bil-
lion of business opportunities, but
we are resolutely focused on getting
Corsens to market. We have planned
to achieve regulatory clearance on
our device in the second half of
this year to coincide with publica-
tion of clinical trial data, which will
really start our commercial journey
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in Europe. We will also be closing
recruitment in a US study around
the third quarter of 2019, which
starts us on the road to a US launch
by the end of 2020.”

IP Group has been involved with
the device since its inception and
is the company’s longest-running
and biggest shareholder. Dr Simon
Graindorge, a partner in its life
sciences and healthcare division,
says: "I have been investing in ear-
ly-stage technologies for 15 years and
have never been involved in a tech-
nology that has such a widespread

Non acute cardiac
follow-up

need as this, and is universally under-
stood and endorsed by clinicians who
understand the problem.

“Every clinician you talk to cuts you
off at about the second sentence
because they understand exactly
what the problem is; they deal with it
daily and understand how this has the
potential to change what they do. The
clinical support has been powerful
and they have a strong management
team that is doing a great job.”

IP Group came on board after
Dr Graindorge met Professor Ben
Varcoe of the University of Leeds

How it works

The world’s stressed emergency
departments are struggling

to cope with rising levels of
patients, including those
reporting with chest pain who
need to go through a lengthy
assessment pathway before they
can be discharged.

The Corsens® technology
utilises a dinner plate-sized
sensor passed over the
patient’s chest that picks up
subtle variations in the heart’s
magnetic field which is designed
to rapidly identify if it is
functioning normally.

In combination with a
clinical examination and an
electrocardiogram, it is intended
to act as an aid to help clinicians
send a number of patients home
before the current standard of
care chest-pain pathway, which
can be up to eight hours.

School of Physics and Astronomy,
who suffered heart trouble and was
told by his cardiologist at the end of
a busy clinic: "At last, someone with a
genuine problem.”

The burden of pushing a procession
of patients through cardiac testing
and then follow-up clinic appoint-
ments was explained, and Professor
Varcoe began applying his knowl-
edge of quantum electrodynamics
to map the electrical signals of a
healthy heart.

Professor Varcoe, who is Creavo’s
chief scientific officer, discovered
abnormal patterns in the magnetic
fields reflect a loss of oxygen to the
heart muscle (ischaemia), indicating
the need for further tests and treat-
ment, while a heart free from ischae-
mic issues emits a different set of sig-
nals that are picked up by the device.

“"We specialise in investing in ear-
ly-stage projects deriving from uni-
versity research,” adds Dr Graindorge.
“This is a genuine platform that can
be used in different areas, aside from
its first application in the emergency
setting. If the company can achieve its
goals over the next two to three years,
it will be in a fantastic place.”

Creavo has just celebrated its
fifth anniversary with a move to new
premises future-proofed for its
expansion and the commercialisa-
tion of the Corsens device for which
it has already secured European and
Middle-East distribution partners.

The company and its staff have won
industry accolades at the Institute
of Engineering and Technology
Innovation Awards, which celebrate
the very best in new innovations in
science, engineering and technology,
showcasing entries from around the
world. It followed up with the Institute
of Physics” Start Up Award in 2018.

“"The awards are great recognition
for the work we have achieved as a

“The technology reassures
patients and relatives, and
has the potential for major
logistical improvements
to the number of people
staying too long in emergency
departments,” says Dr
Richard Charles, former
consultant cardiologist and
medical director at the
Liverpool Heart and
Chest Hospital.

“A major cost is incurred
assessing people at low risk
of heart attack by putting
them through the current
chest pain pathway, so this
development could certainly
add to our ability to reduce
those costs to medical care.”

Dr Charles, chair of
Creavo’s medical advisory
board, adds: “Incorporated
into a well-honed system, this

young company with a great busi-
ness idea with huge potential that is
founded on a physics invention,” says
Mr Parker. “We are driven by a desire
to get these products to the frontline
of healthcare where they can make
a significant difference to patients,
doctors and national health systems.

“This is a British invention, funded
predominantly by British investors
and we have created 50 high-calibre
jobs. It talks to the levels of innova-
tion in the UK, the investment, the tax
credits and all the elements that have
helped us, and demonstrates the UK

could result in patients being
sent home reassured within
30 minutes or directed on to
a more appropriate pathway
for their chest pain.”
Professor Richard Body,
consultant in emergency
medicine at Manchester
University NHS Foundation
Trust, has welcomed the
potential of Creavo’s device
in the face of increasingly
crowded A&E departments.
“We have to think
disruptively and innovatively,”
he says. "We don’t
necessarily need incremental
improvements in the
technologies we are using;
we need new technologies
that might enable us to
deliver care in other
environments.”

Pending regulatory approval

market is very strong in supporting
the medtech business. It is a great
British success story.”

For more information please visit
creavomedtech.com

%CREAVO

MEDICAL TECHNOLOGIES
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e're living
much longer,
but are we
healthier?

Increases in life expectancy will

put unprecedented pressure on

our healthcare systems. Exploring

the science of ageing and our
understanding of co-morbidities will be
crucial in tackling this ‘longevity trap’

Danny Buckland

he statistics of an ageing
population are a klaxon call
of distress for policymakers

and financial modellers desperate
to balance the equation of support-
ing a demographic with voracious
healthcare needs.

Life expectancy in the UK has
increased by around 30 years dur-
ing a century garlanded with aston-
ishing medical and public health
advances. The over-65 cohort is
expected to rise from its current
level of one in six of the population

66

The long-standing
medical approach
of treating one
disease at a time
is at the end of

its potential

to almost one in four by 2035, with
people aged 85-plus reaching 4.6
per cent of the population, accord-
ing to projections from the Office for
National Statistics.

A triumph, no doubt, but one
which needs to be tempered by the
fact that the number of older peo-
ple diagnosed with four or more dis-
eases will double between 2015 and
2035. We are living longer but, for
many, those extra years are blighted
by ill health.

The fiscal elastic holding the
straining NHS in place is unlikely
to cope with the elderly bulge, but a
wave of research and innovation is
offering scientific hope to challenges
that will define both the health and
wealth of future generations.

Factoring and finessing social pol-
icy will play a crucial role to ensure
health and social care budgets resist
the pressure-cooker forces brought
by an ageing population, but sci-
entific discovery is gearing up to
declaw the ravages of ageing.

Mapping the human genome has
supercharged biological under-
standing and this is being fed

through prisms of technology
and population data analytics to
reveal disease trends and how to
combat them.

Work, lifestyle and built environ-
ments have to improve to help soci-
ety make the most of its extra years,
but the transformative challenges
and answers lie deep in our molecu-
lar and cellular structure.

“I refer to it as the longevity trap,”
says Thomas von Zglinicki, profes-
sor of cellular gerontology and sci-
entific director of the Institute of
Ageing at Newcastle University.
“You have a long life, but it can be
pretty miserable on the personal
side and on the societal side it
becomes pretty expensive.

“Research says that we are expand-
ing the lifespan, but we are not
expanding healthy lifespan; people
live longer, but they have more dis-
eases for longer.”

The Institute studied a cohort of 85
year olds and found all had multiple
diseases; women averaging five and
men four.

“None of them had no disease
and this was quite shocking,” says
Professor von Zglinicki, who has
published more than 200 papers
on the cell and molecular biology of
ageing. “The long-standing medical
approach of treating one disease at a
time is at the end of its potential in
that respect. Even if you could heal
all the people with cardiovascular

disease (CVD), they would have four
or five diseases that are all related to
the ageing process.”

Science is unpicking the corro-
sive influence of senescence, where
cells stop dividing and lose their
purpose which was once consid-
ered an irreversible factor of ageing.
But work at Newcastle, and other
centres around the world, has illu-
minated the destructive nature of
these rogue performers that destabi-
lise neighbouring cells and promote
low-level inflammation, which has
been identified as a trigger for many
aspects of ageing.

“Working with the Mayo Clinic in
the United States, we have shown
that if you selectively kill senescent
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that challenge the fundamentals of how the body
deals with decline.

Early trials of senolytic drugs, which target
damaged cells that interfere with physical
function, found they could clear a model of the
chronic and irreversible lung condition idiopathic
pulmonary fibrosis.

Adiscovery at the University of Virginia School of
Medicine identified that wrinkles in cell nuclei, which
contain our DNA, prevent genes from working and
accelerate the ageing process. The US scientists are
now modifying viruses to deliver the protein lamin to

RACONTEUR
AGENCY

Science of ageing

Ageing has become a magnetic field for researchers,
innovators and regulators with the government
pledging £300 million to ensure the UK leads the way

in healthy ageing.

A generation ago, life expectancy was plugged at
around 70 while there are now ten million people
alive who can expect to celebrate their centenaries,

compared with the 1,500 today.

The field has gone from scientific backwater to

smooth the surfaces and regenerate cell function.

New Jersey-based firm Celularity is developing
stem cell therapies to augment longevity by targeting
organ and tissue repair to improve health span.

The pace is feverish and discoveries open new
vistas of understanding, but it is a race against time.
An ageing population that cannot work and needs
elevated levels of healthcare is a disastrous prospect.

The Japanese government is in a virtual state
of national emergency as its people age and the
workforce shrinks. It is acknowledged as the most
ageing of developed countries and saw its care

home population tripling from 1.49 million to 4.45
million between 2000 and 2012.
It is now straining every technological, scientific

and societal sinew to find ways of keeping its

people healthy and productive.
The UK hopes its strong backing of science will
make the nation fit to face the looming problems

of an ageing population and, ultimately, prosper

cutting edge with a raft of vibrant research projects good health.

cells then you can postpone mul-
tiple age-related disabilities and
disease,” he says. “We have not yet
translated this into humans and,
although that is a big step, the data
isimmensely encouraging.

“The first data from the US clin-
ical trials will tell us whether we
have a realistic chance of translat-
ing what we know from mice into
humans and I think, optimistically,
interventions that Kkill senescent
cells will be beneficial. The earliest
application will be in people who
age faster than they should, those
people who have had chemotherapy
and radiotherapy treatment who
get muscle wasting and cognitive,
CVD and metabolic decline earlier
than the normal population. To help
these people is a realistic goal over
the next ten years.”

This cautious confidence is
shared across healthcare invest-
ment with venture capital heav-
ily backing bioscience compa-
nies such as Life Biosciences, a US
startup, which swiftly completed
a $50-million funding round
in January to investigate eight
pathways of age-related decline.
Juvenescence, a UK biotech, drew
in$50millioninfundinglastyearto
pursue artificial intelligence-gen-
erated programmes to support
ageing populations.

But a sticking point in the head-
long rush comes from a lack of clin-
ical trials on elderly people with
co-morbidities. They are a difficult
group to corral for long-running
tests and pharmaceutical compa-
nies focus on patients with one con-
dition to give them “clean” results.

“Thereisadisconnect between sci-
entific research and discovery, and
getting that into a form that bene-
fits patients,” says Miles Witham,

professor of trials for older people
at the National Institute for Health
Research Newcastle Biomedical
Research Centre.
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Older people are the
biggest consumers
of healthcare yet

we don’t do nearly
enough research
with them

“Older people are the biggest con-
sumers of healthcare yet we don’t do
nearly enough research with them.
Our aim is to take what we learn in
the laboratories and translate it into
things that might make a difference
to older people in their lives. It is
not about extending life and mak-
ing people live for ever, it is about
improving quality of life and keep-
ing people healthier for longer.”

Designing clinical trials that have
logistical flex and address the real-
life healthcare needs of an older
group with multiple diseases will,
Professor Witham believes, trans-
form science from the aspirational
to the applicable.

The impact of ageing on the indi-
vidual, society and the NHS is writ
large in the almost emblematic
old-age conditions of osteoporo-
sis - three million sufferers in the
UK with 500,000 receiving treat-
ment for fragility fractures - and

from their extended

hip fractures that hit 65,958 in 2017,
according to NHS figures.

But a five-year programme funded
by the Medical Research Council
(MRC) is identifying a whole-life
approach to combat ageing and
research conducted by Professor
Cyrus Cooper, director of the MRC
Lifecourse Epidemiology Unit at
Southampton University, is already
tackling the worst outcomes of mus-
culoskeletal decline.

“The chilling facts are that 25 per
cent of patients are dead within six
months of a hip fracture and 50 per
cent of those surviving cannot walk
unaided, while one third of them
has to go into a nursing home at
a cost of £4.2 billion a year,” says
Professor Cooper.

By developing a risk assessment
tool combined with a bone-density
scan, he was able to reduce hip frac-
ture rates by 28 per cent in a trial
of 12,500 women aged 70 to 85. The
unit has also proved that supple-
menting vitamin D intake in mater-
nal mothers boosts bone density in
their children, potentially making
them less susceptible to osteoporo-
sis and fracture in the future.

“This tackles a once inevitable
consequence of ageing with inter-
ventions at two time points, not
just at the later stages of life,” he
adds. “There is also a huge amount
of evidence about the influence of
diet and exercise in between, so it is
important to look at ageing from a
lifecourse perspective.”

A fusion of science, innovation
and pragmatism is needed to open
up a fresh landscape of healthier
later years and, although eternal
youth remains a fantastical concept,
reducing the crippling impacts of ill
health on an ageing population is a
clear reality. @
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The true

cost of

white-washed
research

Genetics and medical studies have largely
over-represented people of white, European
descent, which could have huge ramifications
for the advancement of health research

Nick Easen

f all humanity was wiped
out tomorrow and we had to
reconstruct mankind from

genetic data and research found
on computers across the globe, our
avatar would look mostly white
and Caucasian. You would be hard
pushed to rebuild Asian and African
populations with their resplendent
genetic variety. This has huge impli-
cations for our health, globally.

In an age when the burning injus-
tices of diversity and inclusion are
being codified into law, society and
in businesses worldwide, it is only
now being fully realised in genetics
and medical studies.

“The lack of diversity may be one
of the biggest challenges that we
face in the potential advancement
in health research,” explains Dara
Richardson-Heron, chief engage-
ment officer at the All of Us Research
Program in the United States.

Genome-wide association stud-
ies show that more than three quar-
ters of published research is derived
from volunteers with European
ancestry, whereas Asians represent
10 per cent and Africans 2 per cent.
In mental health, 96 per cent of peo-
ple studied are from Westernised,
educated, industrial and rich
democracies. Minorities are cur-
rently poorly represented in the UK
Biobank, which aims to genotype
500,000 people. So the big picture is
hardly one of inclusion.

The problem of healthcare ine-
qualities also existed before we

sequenced the human genome, but
as our knowledge of genetics and
links to disease increases, prom-
ising new tailored treatments, the
lack of diversity matters more.

“This a major issue and one that
researchers and funders must
address. We're starting to see changes,
but many challenges remain,” says
Mary De Silva, head of population
health at Wellcome.

Diversity matters in medical
research and clinical trials because
diseases vary greatly depending on
the community you study. “In com-
plex problems such as Alzheimer’s,
cardiovascular disease, diabetes and
multiple sclerosis, we know that man-
ifestations vary across populations,”
says Giorgio Sirugo, associate profes-
sor at the University of Pennsylvania
School of Medicine. “Transferring
findings from one population to
another is a major problem.”

For instance, South Asians have
higher levels of heart disease and dia-
betes, while South Americans have
more asthma and a poor response to
certain inhalers. “The common criti-
cism is that research findings found
by using white individuals will ben-
efit mostly white individuals,” says
Doug Speed, assistant professor at
the Aarhus Institute of Advanced
Studies in Denmark.

Doctors may also diagnose con-
ditions or prescribe medicine that
will work for those with European
genes, but for other racial back-
grounds, it can be less effective.

“In my opinion, all medicine is
impacted when there’s no diversity
in the system,” says Emmanuel
Peprah, assistant professor at New
York University College of Global
Public Health.

“Medical studies start from basic
discoveries to research, which then
focuses on how to bring to scale, at
a population level, evidence-based
discovery. In each of those signifi-
cant steps, if populations of diverse
background are omitted, the impli-
cations for the findings and those
that could potentially benefit from
the research decreases.”

All areas, from medicine to sur-
gery, from diagnoses to treatments,
from drug discovery to organ trans-
plantation, could be impacted. The
good thing is the medical profes-
sion is now working hard to redress
this imbalance.

“We are aware of the dangers of
extrapolating from research in
Western populations. We are also
very much aware of the importance
of understanding the influence of eth-
nic diversity on health,” says Dr Joe

Transferring findings from one
population to another is
a major problem

3/4-
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of published research is derived from
volunteers with European ancestry

1,10

uses people with Asian descent

1,50

uses people with African descent

Giorgio Sirugo/University of Pennsylvania School of Medicine 2019

McNamara, head of population health
at the Medical Research Council.

A number of projects have
been funded. There’s the Human
Heredity and Health in Africa ini-
tiative, the All of Us Research
Program in America, which will
gather data from more than a mil-
lion people including minorities,
the Born in Bradford birth cohort,
with a high representation of people
of South-Asian origin, and the China
Kadoorie Biobank, made up of data
from 500,000 people across China.

“However, the structures and
incentives in the research eco-
system make this work the excep-
tion rather than the rule,” says Ms
De Silva. “A concerted effort by
funders, including national gov-
ernments, is needed to change
the incentive structure, and to
fund and value research in more
diverse populations.”

Professor David van Heel, who
leads the East London Genes &
Health project, is recruiting 100,000
British-Bangladeshis and British-
Pakistanis with the aim of linking
genes with health records. He real-
ises recruitment is a big issue.

“Trust is so important,” he says.
“Different communities react to dif-
ferent enrolment techniques. Face-
to-face recruitment in a trusted
setting works for South-Asian peo-
ple here in east London; via post,
smartphone or online recruitment
doesn’t work. People are also will-
ing to get involved if they’ve expe-
rienced ill health among family
or friends.”

Some groups have been sceptical
or hesitant to participate in research.
Studies have been described as
exploitative or unethical, while
results and discoveries haven’t been
shared with those who took part.

“It’s important that individu-
als know how they may benefit
when they choose to participate
in research,” says Dr Richardson-
Heron. “We’re offering an oppor-
tunity  for  under-represented
communities to have a seat at the
table, from the start, in building
a research programme that may
have a significant impact on the
health of their communities and
for future generations.”

Yet there’s still a defence for
homogeneity in genetic studies. “It
can be more efficient and a better
way to spend money focusing on
one ethnic group. A study 0f 10,000
individuals from one popula-
tion will likely be more successful
than a study of 20,000 individuals
from 20 populations,” explains Dr
Speed. “The problem is the major-
ity of studies are all white and very
few non-white.” The promising
thing is that diversity is now a buz-
zword in the healthcare commu-
nity too. ®



https://www.axappphealthcare.co.uk/small-business/

Commercial feature

RACONTEUR.NET@—Q

Tech empowers people to take
more control of their wellbein

Private healthcare insurance providers are tapping into the latest technology innovations,
giving individuals, business owners and their teams excellent ways to manage their health

ny individual’s experience of
looking after their own well-
being could typically involve

factors such as good eating, exercise
and treatments from medical special-
ists when needed. But a wealth of new
technologies are now being made avail-
able to empower people in address-
ing their own health issues more con-
sistently and help companies support
employees in this area.

“Technology is putting control of a
medical condition or a wellness desire
in the hands of the consumer, and ena-
bling them to be much more proactive
in terms of health management and
getting a better quality of life,” explains
Richard Cooper, head of digital and
ecommerce at private healthcare firm
AXA PPP healthcare.

Innovations already having a nota-
ble impact include a shoe attach-
ment with a laser pointer that pro-
vides visual cues to people with an
unsteady gait, enabling them to walk
much more quickly and easily. This
remarkable innovation, called Path
Finder, has proven to be enormously
helpful to people suffering from
Parkinson’s disease.

The creator of Path Finder is among
the winners of AXA PPP healthcare’s
Health Tech & You Awards, which sup-
port innovation among health tech-
nology pioneers. As with many other
entrants to that competition, the inspi-
ration for Path Finder came from a
source close to home with the creator’s
father suffering from Parkinson’s.

Lise Pape, chief executive of the com-
pany behind Path Finder, Walk With
Path, used her design and engineering
background to create a solution that
helps people walk much more confi-
dently and experience a significantly
enhanced quality of life.

For AXA PPP healthcare, the goal in
engaging with and encouraging the
creation of new health and wellbeing
technologies is to play a more all-round
role in supporting its customers to stay
healthy. With the Health Tech & You
Awards, the company discovers useful
innovations in the health technology
field, and also provides vital promotion
and support for innovators.

AXA PPP healthcare focuses on sup-
porting innovators” smart ideas. "By
taking this approach were engaging
with creators and pioneers, who are

single minded in their focus on enhanc-
ing people’s health and wellbeing,” says
Mr Cooper. "As a part of this, we're help-
ing them to realise their ideas and bring
them to fruition.”

In turn, the innovators support busi-
ness owners and their employees by
creating the technologies that help
workforces manage their healthand well-
being. One of the solutions discovered at
the Health Tech & You Awards is Emoquo,
a personalised digital coaching app that

66

For AXA PPP healthcare, the
goal in engaging with and
encouraging the creation of
new health and wellbeing
technologies is to play a more
all-round role in supporting its
customers to stay healthy

helps employees deal with everyday
workplace challenges quickly and in con-
fidence. The app is based on advice for
employees from more than 25 coaches
and therapists, and it also anonymously
highlights common challenges to man-
agers so they can improve workplace
culture. Concerning employee health,
AXA PPP healthcare has been work-
ing particularly closely with LiveSmart,
which  offers personalised digital
health assessments to help busi-
ness owners build a happier, health-
ier workforce. It gives their teams
the chance to take a blood test at
home and send it off for assessment.
Employees receive an in-depth report
based on their blood test results, giving
them an analysis of a number of phys-
jological factors they could consider
as part of an effort to improve their
all-round mental, physical and nutri-
tional health.

Technology is also helping busi-
ness owners provide their employ-
ees with fast access to health support.
AXA PPP healthcare has implemented
a service called Doctor@Hand, which
enables employees to book online GP
appointments and have consultations
at a time and place that suits them best.
The service covers everything from diag-
nosticstoreferrals, and enables business
owners and their teams to talk to a GP,
often within a matter of hours, either by
phone or via video chat. Doctor@Hand is
provided by Doctor Care Anywhere.

Dr Arup Paul, deputy chief med-
ical officer at AXA PPP healthcare,
says emerging health tech innova-
tions offer real value in areas ranging
from telehealth and wellbeing track-
ing to health professionals” training.
It is essential, he says, that there is a
framework for testing new technolo-
gies, accepted by clinicians and regu-
lators. He adds thereisa growing swell
of opinion among doctors and scien-
tists that the rigour in studies using
apps and artificial intelligence follows
best practice and strong results are
often visible, as already promoted by
the World Health Organization.

From AXA PPP healthcare’s perspec-
tive, work is advancing to help people
learn how to access and use their own
health and wellbeing information more
consistently and harness technology that
improves their lives.

Mr Cooper concludes: “In the past,
companies like ours would have been
branded simply as insurance provid-
ers, but now we're able to offer a much
broader range of health and wellbe-
ing products and services of which
insurance is just one aspect. We're
able to have a relationship with a cus-
tomer throughout their lifespan, and
provide support with their health and
wellbeing needs.”

HEALTH TECH SURVEY
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agree that technology will
play a significant role in
their health, wellbeing and
fitness in 5 years’ time
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of those who have had a face-to-
face GP appointment in the last

year would be interested in having
avirtual appointment with a GP
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think that using health technology
would positively impact their health
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think that technology can

help manage a long-term
health condition
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%
i
would be interested in having an
‘at home’ health test that would
include an ongoing coaching
program to help them achieve
their health and wellbeing goals

Health Tech Survey conducted by YouGov on behalf
of AXA PPP healthcare, 20th-21st November 2017.
Sample size: 2057. The survey was carried out
online. The figures have been weighted and are rep-
resentative of all GB adults (aged 18+).

To find out more about how
AXA PPP healthcare can support you
and your employees with flexible busi-
ness healthcare cover please visit
axappphealthcare.co.uk/SME.

As with all insurance plans, terms
and conditions apply.
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Breakthrough cell therapies

treating blood cancers

A major research
project has put the
UK at the forefront

of revolutionary cell
therapy treatments for
blood cancer patients

arly results from the COBALT
trial and other studies show
that aggressive cancers can

be tamed with CAR-T therapies which
re-engineer the body’s immune system
to seek out and neutralise abnormal
and malignant cells.

The process, which takes T cells from a
patient’s body and genetically modifies
them to recognise specific cancer cells,
has been proven to put some cases of
lymphoma and leukaemiainto retreat, and
has now become available on the NHS.

The COBALT trial, conducted by
University College London, wasdesigned
tolook at the safety of using CAR-T ther-
apy for people with an aggressive type
of non-Hodgkin lymphoma called dif-
fuse large B-cell lymphoma (DLBCL).
The therapy targets a protein called
CD19 found on the surface of some lym-
phoma cells with the aim of controlling
the cancer before proceeding to abone
marrow transplant.

Parallel commercial advances
reached a significant milestone last

year with the European approval of a
CAR-T therapy for both B-cell acute
lymphoblastic leukemia and DLBCL.
Manufacturing processes are still being
refined and, while research continues
into potential side effects and toxic-
ity, CAR-T is seen as a dynamic therapy
with the power to combat blood can-
cers and in the future may have the
same effect on solid organ cancers.
Bloodwise, the blood cancer char-
ity, is funding COBALT and research on
several CAR-T initiatives. Dr Alasdair
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Rankin, its director of research, policy
and support, says: “The big excite-
ment is that these cellular therapies are
coming to blood cancers first and they
have the potential to make transforma-
tive change.

“We are just at the beginning of the
wave and in ten years’ time we will be
looking back on these innovative treat-
ments, saying they are not very sophis-
ticated because we will have pro-
gressed to mark three or four.”

The research underpins the potency
of CAR-T in patients with advanced
disease and, importantly, has allowed
the UK to build experience with both
manufacturing and delivery of these
therapies, so treatments can be
prepared and delivered safely and
more cost effectively. The work, which
started with a laborious processingline
approach, has been shaped into an
industry-leading automated template.

“Our early process was very

Blood cancer
in numbers

1in19 15k

people will get blood people in the UK die from

240k

people currently living

4.7k

people currently on
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blood cancer cases in

cancer at some point blood cancer each year,
in their lives more than breast cancer
or prostate cancer

with blood cancerin
the UK

clinical trials funded
by Bloodwise

England are diagnosed
after presenting to the
NHS as an emergency
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One of the
challenges is
going to be about
the NHS being
ready and able

to deliver this

labour intensive with lots of people
gowned up and working one step
at a time, which meant we could
not make many products and that it
was costly,” says Professor Karl Peggs,
project leader and scientific direc-
tor of the National Institute for Health
Research Blood and Transplant Research
Unitin Stem Cells and Immunotherapies.

“We realised that we needed to
create an automated process that
could be performed in closed sys-
tems without manufacturing in such a
high-dependency and high-cost man-
ufacturing environment.

“Our work has enabled us to reduce
cost and complexity significantly, with

multiple machines in a single room
each capable of manufacturing a dose
of cells. Our early trials taught us an
awful lot and established important
infrastructure. With that knowledge
and processes in place, we can look
at fresh ideas and new patient groups
that might benefit.

“Thanks to our funders, we are
now in a very good position to take
other academic programmes for-
ward, while industry partners are
much keener to work with us to
run big international trials and this
means we get more access to new
therapies for UK patients through
commercial studies.

“The knock-on effect of ourresearch
is that manufacturing is cheaper and
more efficient with far lower fail-
ure rates. Rather than treating one
patient per month, we can now make
multiple products and treat a lot more
patients. The ability to be able to offer
therapies patients cannot get else-
where is hugely important.”

The COBALT trial was launched
before CAR-T had gained scientific
traction, so funding was an issue.

"It was not as easy to get funding
then as it is now, but Bloodwise pro-
vided the bulk of what we needed,”
says Professor Peggs, who is also hon-
orary consultant in haematology and

01
Avial of blood in
the laboratory

transplantation at University College
London Hospitals. “Bloodwise has
been hugely supportive of cell therapy

(P)rzeparing research, not just CAR-T, over the past
intravenous drugs decade. This has been a high-risk area,
ina hospital but they have always been there when
laboratory others haven’t. They have been pre-
03 pared to support trials involving these
Professor Karl extremely complex therapies associ-
Peggs ated with higher technical risk.

“Bloodwise was forward looking and
supportive of cellular therapy and
because of that we have been able to
make CAR-T a reality.”

He believes that more licensed
products will soon become
available across a spectrum of blood
cancers, while translating those dis-
coveries to solid cancers is a longer-
term goal.

NHS England has made CAR-T ther-
apies available to eligible patients
through the Cancer Drugs Fund, for

the treatment of children and young
adults with acute lymphoblastic leu-

HOW CAR-T THERAPY IS GIVEN

kaemia, and adults with DLBCL. Other
Bloodwise-funded CAR-T research pro-
jects are examining cell structures for
new targets in other blood cancers, as
well as trying to discover new delivery
techniques that will keep costs down.

It is still not clear if a patient will
remain in remission because CAR-T
hasn’t been around long enough to
know. But Bloodwise is confident that

1

T cells are taken
from the patient’s blood

During a visit to hospital,
blood is taken from the
patient. The T cells (a type of
white blood cell) are removed.
The remaining blood is given
back to the patient.

every step will contribute to finessed
treatments that can have a transform-
ative impact and pave the way for more
discovery across all blood cancers and
into solid organ cancers.

“"We are committed to saving more
lives by investing in the most excit-
ing research into CAR-T therapy,” says
Dr Rankin. "We are at the dawn of an
exciting era and it is evident that CAR-T
has the potential to be an effective
treatment for an awful lot of people.

T cells are turned
into CAR-T cells

In the laboratory, the T cells
are genetically modified

so they can recognise and
kill specific cancer cells.
They are now called CAR-T
cells. The CAR-T cells are
multiplied to make enough
for the treatment.

“One of the challenges is going to be
about the NHS being ready and able
to deliver this. It is building capac-
ity as fast as it can and has responded
really positively.”

University College London Hospitals
recently announced a partnership with
the Exilarch’s Foundation to develop
Europe’s first unit dedicated to deliv-
ering these therapies, the Sir Naim
Dangoor Centre for Cellular Therapy.

“"How we make these treatments
more affordable and more effective, as

CAR-T cells are
given to the patient

The patient has
chemotherapy, which reduces
the number of normal T cells
in the blood. This makes room
for the CAR-T cells. After
chemotherapy, the CAR-T cells
are put back into the patient’s
blood through a drip.

wellas moving them into other cancers,
is going to be a challenge, but we are
going to see lots and lots of improve-
ments through research over the
coming years,” Dr Rankin concludes.

For further information please visit
bloodwise.org.uk

Bloodwise

The blood cancer charity

CAR-T cells attack
cancer cells

The CAR-T cells continue to
multiply in the bloodstream,
finding and killing cancer
cells. CAR-T cells may
remain in the bloodstream
for some time to help
prevent cancer from
coming back.

About Bloodwise

Bloodwise is at the forefront of scientific
advances that have dramatically
improved survival rates and treatment
outcomes for patients with blood
cancer, the third biggest cancer killer.

The charity’s world-class research
programme funds more than 400
scientists working across 160 projects,
which are decoding a destructive
condition with over 100 identified types,
and providing hope to the 15,000 people
diagnosed with blood cancer every year.

The work covers patients of all ages
and ranges across 40 clinical trials into
every treatment potential, including
complex signalling mechanisms involved
in the body’s immune response and the
behaviour of malignant cancer cells.

“The big excitement is CAR-T therapies
and it is likely that we are only beginning
to see the benefits they can bring,” says
Dr Alasdair Rankin, director of research,
policy and support. "Bloodwise research
is part of the greater effort to push
forward improvements in this incredibly
exciting treatment.

“"CAR-T is effectively a fifth arm to
cancer treatment. At this stage only
a few people with blood cancer will
receive it so, in all the excitement, it is
important people with blood cancer
know that existing treatments, such as
surgery, radiotherapy, chemotherapy,
and targeted drugs and biologicals, are
working well and improving all the time.
So no one should think they are being
given sub-standard treatment if they are
not offered CAR-T.

“We are investing in all areas of
research. Blood cancer is now a
well-defined disease area and there
is a bright future ahead with more
targeted, kinder treatments and that
is good news for the 40,000 people
diagnosed every year.

“There are scientific and logistical
challenges ahead, but there is no lack of
good ideas and initiatives, so one of the
challenges is to pick the right elements
that will be most effective and getting
them to the patients as fast as possible.”

Bloodwise research has also helped
to improve survival rates for childhood
leukaemia dramatically through the
minimal residual disease test, which was

developed by Bloodwise researchers and
adopted by the NHS. It is used to spare
children from the harshest treatments
if they do not need them and identify
those children most at risk of relapse.
“Our research programme is
comprehensive and involves dedicated
scientists, doctors and researchers
all driving towards better treatments
for patients,” adds Dr Rankin. "The
funds we receive go a long way to the
vital research that saves lives and gives
people better lives.”

*

Dr Alasdair Rankin

Director of research, policy and support
Bloodwise
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dtopping the revolving door

of men

The best way to end a revolving-door approach
to mental health is to put the person first, not the

condition, and provide necessary care without delay

he recently published ten-
year plan for the NHS made
a welcome commitment to

increase spending on mental health by
some £1.9 billion. This urgently needed
funding will help to improve the care
of people with mental iliness, an area
of healthcare that has always suffered
from significant underinvestment com-
pared with physical healthcare.

Currently, the UK has a revolving door
of mental healthcare, whereby patients
who are discharged from hospital are
later readmitted due to a lack of availa-
ble care in the community. This is failing
patients and their families, the NHS and
healthcare providers.

At Cygnet Health Care we take a
considered, long-term approach to
addressing mental illness and have pio-
neered a range of new services to treat
our service users, though we recognise
that all providers in the sector need to
do more to ensure the best outcomes
for patients.

Patients currently face long waiting lists
Currently patients with serious mental
health issues, leading them to self-
harm or attempt suicide, are being left
to wait as long as two years for spe-
cialist support. GPs and community
health professionals do what they can
to support mental health patients on
waiting lists, but many patients come
to harm and need emergency treat-
ment in A&E.

When patients are finally admitted to
an appropriate care facility, the demand
for beds, limited budgets and an NHS
target-driven culture means they are
often discharged long before treatment
has been effective and they are ready to
go home.

Consequently, patients find them-
selves virtually abandoned in their com-
munities, struggling to survive before
eventually being readmitted to hospi-
tal. So, it continues, and each time the
patient becomes more vulnerable and
the prospect of recovery more distant.

Lack of community-based supportis a
serious issue

Patients are at increased risk after they
have been discharged from hospital, yet
the support available to them is poor.
A report by the mental health charity
Mind confirms what we know from our
own experience that NHS mental health
teams do not check up on vulnerable
people after their discharge, as required
by the National Institute for Health and
Care Excellence, within one week.

Patients should only be discharged
from specialist mental health services
when there are ongoing care arrange-
ments in place for them. Failure to do
so can put the patient at risk of harm,
their condition can relapse and it can
mean they are more likely to go back
into hospital.

This revolving-door approach is fail-
ing patients and their loved ones. It also
comes at huge, avoidable cost to tax-
payers, at a time when the NHS is under
intense pressure to make best use of
every pound spent to ensure its long-
term sustainability.

We need to treat the underlying causes
At Cygnet Health Care we know that
the most effective response to mental
iliness is to treat the underlying causes
and this takes time. There is no quick fix
for patients with acute mental illness.
We have developed an array of services
for patients with mental health needs,

care

and have built a reputation for deliver-
ing pioneering services and outstanding
outcomes for the people in our care.

We have more than 150 centres across
the UK, with over 1,000 beds. Our
national network of services provides
treatment, care and rehabilitation for
men and women, including specialist
services that provide low or medium
security for individuals with personality
disorder, autistic spectrum disorder or
who are deaf.

We are very proud that the Care
Quality Commission (CQC) has just
rated the care provided by three of
our hospitals; Cygnet Cedars and
Sherwood Lodge — Cygnet’s special-
ist learning disability hospitals, and
Sherwood House, Cygnet’s specialist
rehabilitation mental health hospital
— as ‘outstanding’.

Cygnet Sherwood Lodge achieved the
extraordinary accolade of being rated as
outstanding across all five of the CQC'’s
assessment categories for caring, safe,
effective, responsive and well-led ser-
vices, and it joins Cygnet Elms as the
second of only two learning disability
hospitals in the country to have achieved
this extremely rare honour.

We provide safe and comfortable
mental health rehabilitation environ-
ments to help people rebuild their life
and vocational skills, ready to regain their
place in the community. Our low and
medium-secure services are focused

66

We provide safe and comfortable
mental health rehabilitation
environments to help people
rebuild their life and vocational
skills, ready to regain their place
in the community

on therapy and recovery, with the aim
to progress service users into the least
restrictive environment possible.

Our range of emergency and rapid
access services for adults include hospi-
tals that can provide psychiatricintensive
care units, acute wards, older adult-spe-
cific services and those for people with
a learning disability. We offer a national
network of more than 200 beds to meet
the acute needs of people requiring a
rapid admission to mental health ser-
vices, including those who may need an
intensive care environment.

We work closely with NHS England,
NHS Wales, clinical commissioning
groups, NHS provider trusts, other NHS
authorities, local authorities, and indi-
viduals and their families to create and
provide packages of treatment, rehabil-
itation and care that give the best possi-
ble chance of positive outcomes.

Driving quality healthcare

is our priority

Cygnet continually works to improve
the quality of treatment for those who
use our services. We aim always to have
people at the centre of their care and to
keep our standards high.

We support these commitments with
high standards of staffing, including
a continuous programme of learning
and development for all employees,
evidence-based training and regular
staff appraisals, alongside a high staff-
to-service-user ratio enabling individ-
ual care. We make sure there is always
an appropriately qualified consultant
doctor available.

Service users are encouraged and
supported to be involved in the day-to-
day running of each service, which helps
us ensure the correct high standards of
accommodation, catering, therapy and
activities are provided. There is a com-
prehensive daily therapy and activity
programme created by specialist staff
and available to all patients.

We are committed to maintaining
national good practice standards and
are members of quality review forums
such as QNIC (Quality Network for

75%

of people referred to the
Improving Access to Psychology
Therapies (IAPT) programme

should begin treatment within six
weeks of referral and...

29%
AL

programme should begin treatment
within 18 weeks of referral

More than...

%

@)
Periteeee
of people experiencing a first
episode of psychosis currently will
start treatment within a NICE-
recommended package of care with
a specialist early intervention in

psychosis service within two weeks
of referral. This is due to rise to...

607% .
LR

Clinically-led Review of NHS Access Standards - Interim
Report from the NHS National Medical Director

Inpatient CAMHS or child and adoles-
cent mental health services) and The
Quiality Network, and are monitored by
the Care Quality Commission.

By monitoring policies and proce-
dures regularly, we make sure they are
in line with up-to-date professional
guidelines and proven good practice.
We also arrange independent audits of
our clinical care and management sys-
tems, and make the reports available to
all relevant bodies.

At Cygnet we share society’s aspira-
tion for all people with mental health
issues to live their lives in the commu-
nity as fully as possible. We believe that
to end the revolving-door approach to
mental health, the best way is to put
the person first, not the condition, and
ensure the fullest range of options for
care is available to all.

For more information please visit
www.cygnethealth.co.uk

Cygnet
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‘Superbugs don’t

respect borders, and
neither should we in
looking for solutions’

t’s become a well-worn story: doc-

tors and health experts warning of

a dystopian future when the drugs
won’t work; when drug-resistant superbugs
are so widespread, that routine procedures
such as childbirth and hip replacements
become deadly.

Alexander Fleming’s serendipitous discov-
ery of penicillin in 1928 gave the world its first
antibiotic. Penicillin and the other antibiot-
ics that followed revolutionised modern med-
icine. The ability of doctors to treat infections
was transformed, and these wonder drugs
became the foundation for countless medical
advances. But their power is being compro-
mised by the rise of superbugs.

If the problem is not successfully addressed
ten million people each year could be dying
by 2050 due to antibiotic resistance. The
warnings are no overstatement, but while
they continue to make headlines, the topic
has become the basis of political handwring-
ing rather than practical action.

The crisis is already upon us, affecting
everyone, rich or poor, home or abroad. In
India, the most recent estimates suggest that
58,000 newborns die every year because of
hard-to-treat infections that do not respond
to even ‘last-line’ antibiotics.

Here in the UK, headlines recently shared
news of a young girl saved by extraordinary
measures from a drug-resistant infection that
her cystic fibrosis made her hugely suscepti-
ble too. She was lucky enough to have access

to first-class medical facilities - most do not.

Public Health England has warned that
three million common procedures such as hip
replacements and caesareans would become
hazardous due to antibiotic resistance, even
in first-rate hospitals. They warn that infec-
tions acquired from surgery could double,
utterly changing the risk profile of ‘routine’
procedures.

This problem threatens health and global
development. According to the World Bank,
by 2030, 24 million people in lower and mid-
dle-income countries will be pushed into
poverty if we cannot stop the spread of super-
bugs. This issue was set at the top of the global
political agenda with a high-level meeting at
the 2016 UN General Assembly. But despite
warm words and promises since, widespread
and ambitious action remains elusive.

Scientists, health leaders and clinicians
have made clear what must be done to ensure
we do not sleepwalk into the end of modern
medicine. We must improve incentives for
novel antibiotic development; ensure proper
antibiotic stewardship across the globe;
accelerate innovation and implementation
of diagnostics, especially for low-resources
settings; and we must prevent and protect
against infection by improving hygiene and
sanitation especially in countries where the
burden of drug resistance is highest.

New antibiotics are an important part of the
solution, but decades of disinvestment and
hugely unfavourable economic conditions

UNCONTROLLED ANTIMICROBIAL RESISTANCE (AMR)

700k

people worldwide currently
die each year due to AMR

10m

could die each year by 2050 due to
AMR, based on the most alarming
scenario if not action is taken

24m

could die in high-income countries
between 2015 and 2050 without a
sustained effort to contain AMR
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Economic damage of uncontrolled AMR could
be comparable to the shocks experienced
during the 2008-09 financial crisis

United Nations 2019
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have left the
incredibly impor-

tant responsibility of
developing novel treatments

to just a handful of startups, while larger
pharmaceutical companies have left the space
due to the lack of long-term profitability. We
have seen promising early development from
startups supported through government and
philanthropic funding initiatives such as
CARB-X. However, we urgently need to fix how
we incentivise bringing antibiotics from basic
research to treatments for patients, or the
innovations will be futile.

The UK government is leading efforts to
address the problems facing the ailing antibi-
otic market and recently announced a limited
new ‘Netflix’ pricing model pilot. This would
see the NHS pay developers a fixed fee for
antibiotics, based on the value of the drugs to
the service rather than by quantity in a hope
to provide better incentives for drug develop-
ers. But there will be a two-year delay before
it is implemented and possibly no fresh fund-
ing from the Treasury for the NHS to make
the pilot happen - a huge shortfall of the
otherwise ambitious proposal. We need real
change now, that is well funded, and it needs
to be global, not just in high-income settings.

Low and middle-income settings face both
the highest burden and often the least infra-
structure to respond to the threat. However,
it is in these countries that we often see the
most pioneering action to combat drug resist-
ance. Forexample, in India, startup Bugworks
is the first company in Asia to secure fund-
ing from the global antibiotic accelerator,
CARB-X. Bugworks is aiming to create the
first novel class of antibiotics since the 1960s.

In Tanzania, a national network of accred-
ited community shops called duka la dawas
has been set up to address the misuse of anti-
biotics and inappropriate over-the-counter
sales that are commonplace in many coun-
tries. There are now 12,000 trained drug dis-
pensers in Tanzanian community shops and
the scheme is rolling out across other African
nations and beyond. The dispensing of anti-
biotics for common health conditions that
usually do not require them has decreased
from 37 per cent to 12 per cent.

While projects like these show that low-
er-income countries can be the source of

pioneering solutions
rather than simply being
part of the superbug ‘problem’,
they cannot be expected to take on this
huge challenge alone.

A report last year from the OECD suggests
that interventions costing a mere $2 per per-
son per year in a country could cut super-
bug-related deaths significantly. In high-in-
come countries, such figures seem trifling:
less than a cup of coffee.

But in lower-income settings, interven-
tion on this scale these would require fund-
ing and infrastructure which is unrealistic.
Governments around the world must look
beyond national borders and support coun-
tries to scale local solutions that have proven
to be effective.

Since the end of the second world war, we’'ve
relied on antibiotics as if they would never fail
us. But through this overuse we are not just
risking lives; we risk the entirety of modern
medicine. Superbugs don’t respect borders, and
neither should we in looking for solutions. @

Dr Tim Jinks

Head of drug-resistant infections
Wellcome

William West / Getty Images
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CHRONIC PAIN

Why we still
don’t understan
chronic pain

Chronic pain is on the rise, and yet there is still

no silver bullet to treat this little-understood

area of healthcare

Martin Barrow

hronic pain is the 21st-cen-
tury curse. It blights
the lives of millions and

imposes a huge burden on health
and care systems.

Despite advances in medical sci-
ence, we are often at a loss to under-
stand what causes chronic pain or
how it should be treated. What’s
more, the opioid drugs which had
become the default option to help
people manage chronic pain are
under intense scrutiny because of
their high risk of dependency and
harmful side effects.

Incidence of chronic pain is
increasing. This is partly down to an

ageing population, with older peo-
ple more likely to suffer with back
or nerve pain and long-term condi-
tions such as arthritis and rheuma-
tism. Our sedentary lifestyles and an
increase in obesity are also to blame.

Economic cost is difficult to quan-
tify, but back pain alone accounts
for around £10 billion a year in sick-
ness absence.

The definition of chronic pain
is itself fairly arbitrary, usually
taken to mean pain that lasts for
more than 12 weeks. According to
the British Pain Society, more than
two fifths of the UK population live
with chronic pain. That’s around

28 million people who face a daily
struggle to live their lives as they
would wish.

At a fundamental level, chronic
pain is a matter of biology. Nerve
impulses alert the brain about tis-
sue damage that no longer exists, if
it ever did. But complex social and
psychological factors are also at
play, and they seem to help deter-
mine why some people cope better
than others with chronic pain.

Sometimes the causes of chronic
pain are obvious, such as a physical
injury or an illness. But there may
also be no clear cause. Pain is a very
personal and subjective experience.

There is no test that can meas-
ure and locate pain with preci-
sion. Chronic pain may occur in
a variety of locations in the body
and for many different reasons.
So health professionals rely on the
patient’s own description of the
type, timing and location of pain.
This makes diagnosis difficult and
complicates the process of identi-
fying effective treatment.

Despite decades of research,
chronic pain remains notori-
ously hard to control and there is
an over-reliance on opioid pain-
killers. A survey by the American

SHARE OF UK ADULTS WITH A PAIN CONDITION

Age Self-reported
|

18-34

<>

35-44
45-54
55-64
65+
Average

Diagnosed

Kantar Health 2018
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It blights the lives of
millions and imposes

a huge burden on health
and care systems

Academy of Pain Medicine found
that even comprehensive treatment
with painkilling prescription drugs
helps, on average, only about 58 per
cent of people with chronic pain.

Even though doubts exist about
their effectiveness in helping to man-
age chronic pain over long periods,
there has been a steep increase in pre-
scriptions of opioid drugs in England
and Wales. The number of prescrip-
tions for opioids, such as morphine
and fentanyl, has risen from 14 mil-
lion in 2008 to 23 million last year.

The Department of Health and
Social Care has ordered manufac-
turers to provide warnings on their
labels, saying the drugs can cause
addiction. This also includes over-
the-counter codeine-based pain-
Kkillers which, although weaker in
strength, can also cause dependency.

It is worth bearing in mind that
until the late-1990s, opioids were
usually restricted in the UK to can-
cer patients and for those in acute
pain following surgery, but subse-
quently they were increasingly pre-
scribed for chronic pain.

But if access to opioids is to be
restricted, what are the alternatives?
More and more, health profession-
als are being trained to take a holistic
approach, addressing a patient’s men-
tal health and emotional wellbeing as
well as their physical health.

Negative emotions, including sad-
ness and anxiety, seem to aggravate
chronic pain. For example, people
who dwell on their discomfort tend
to be more disabled by chronic pain
than those who try to take pain in
their stride. And among people
with chronic pain stemming from
a work-related injury, those who
report poor job satisfaction fare
worse than those who say they like
their jobs. However, negative emo-
tions can be a result of chronic pain
aswell as a cause.

There are pharmacological alter-
natives to opioids. These include
non-steroidal anti-inflammatories
which help to reduce swelling that
is the cause of much chronic pain.
Tricyclic antidepressants can be
effective in treating nerve pain. A
class of medication called gabapen-
tinoids, originally used as anti-sei-
zure drugs, is useful in calming
over-firing nerves.

Localised numbing of problem
areas can also help. For example,
patients undergoing shoulder sur-
gery receive an injection of anaes-
thetic in the lower neck that numbs
the area for 18 hours. Meanwhile,
non-drug treatments, such as ice,
massages, acupuncture and relaxa-
tion training, can be especially use-
ful in treating chronic pain.

A short course of physical ther-
apy by a physio or occupational
therapist can help patients to move
better, relieve pain and make daily
tasks, such as walking, climbing
stairs and getting out of bed, eas-
ier. Treatment involves stretch-
ing exercises and manipulation to
improve movement.

Although significant gaps remain
in our understanding of chronic
pain, we have come a long way
since the days when doctors rec-
ommended bed rest for weeks or
months on end. We now know that
this is the worst possible approach.
Exercise and work are key to recov-
ery. The goal of modern treatment
is to reduce pain and improve func-
tion, so patients can resume day-to-
day activities.

Patients and their healthcare pro-
viders have a number of options
for the treatment of pain. Some
are more effective than others.
Whatever the treatment plan, it is
important to remember that chronic
pain usually cannot be cured, but it
can be managed. ®
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Learning to
live with pain

Martin Barrow

harlotte Walker has lived
with chronic pain for
almost ten years. On the

worst days she wished she were
dead. “You mourn the loss of the
person you used to be,” she says.
Coping with the constant pain is
exhausting. “The pain in my right
shoulder was like my arm being cut
off with a blunt saw.”

Charlotte, who lives in Dorset, was
diagnosed with osteoarthritis at
the age of 34, and was subsequently
diagnosed with fibromyalgia and
joint hypermobility.

“I'm not sure what caused my arthri-
tisbut I know that genetically, arthritis
runs in my family. So does fibromyal-
gia,” says Charlotte. “When I was first
diagnosed, it was strangely a relief
because I had a name for my condi-
tion, so I could go away and research
it. However, reading material can be
quite depressing because arthritis is a
long-term condition that has no cure.

“When the pain and fatigue associ-
ated with arthritis was at its height,
it was very depressing and very hard
to feel like you will have to live with
the condition long-term without
getting help.”

When Charlotte was first diagnosed
a rheumatologist, she was prescribed
medication that triggered an aller-
gic reaction. “I looked for alternative
routes such as getting a massage,
Reiki treatments, lymphatic drainage
and acupuncture. I also tried alter-
native medication like magnesium
to help with the condition. All these
alternative routes are what I call ‘my
maintenance’ of my condition.”

Charlotte feels that society does
not appreciate the impact of chronic
pain on people’s lives. “Unless you
have gone through it you don’t
understand,” she says.

“The fatigue is actually missed
quite alot because a lot of people talk
about pain which you can somewhat
deal with using pain medication. But
I don’t think you can deal with the
fatigue, the fatigue is like literally
beingrunoverbyabusoratruckand
then being asked to get up again, so
it’s tough.”

Charlotte is a member of the char-
ity Arthritis Action, whose support
has helped her to self-manage her
condition. She has also received
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The fatigue is like
being run over by a
bus or a truck and
then being asked
to get up again

good support from her GP and NHS
occupational therapist. With their
help her pain has become more
manageable and she is able to do
things which a year ago would have
been impossible.

Charlotte now runs her own busi-
ness, Animal Health & Healing,
helping animals to recover from
serious illness. “Relationships you
have with animals can also really
help and I am lucky I had my dog
and cat in those hard times,” she
says. “They are non-judgmental and
give unconditional love which is
what you need when you are at your
lowest point.” ®

CHRONIC PAIN
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Exploring the future
of pain management

Searching for new ways to help people manage chronic pain

has become the Holy Grail for the pharmaceutical industry.
Demand is rising inexorably while concerns are growing about
the effectiveness and long-term impact of established treatments,
such as opioid drugs. Here are four exciting developments which

could improve the lives of millions of people

Martin Barrow
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Neurostimulation

A stimulator is placed under the
skin, generating an electronic
impulse which passes to the spine.
This scrambles the pain messages
being sent via the nerves, interrupt-
ingthem before they reach the brain,
so they are no longer recognised as
being anything other than comfort-
able. Pain can move and intensify
as the patient changes positions so
they can adjust the strength and
location of stimulation to address
these changes in pain with a hand-
held programmer. Early results are
positive, particularly with patients
who have lost limbs and suffer from
phantom-limb pain.

Stem cells

Stem cell therapy is an emerging
treatment option for chronic pain.
It uses a person’s own stem cells to
repair damaged tissue and regen-
erate healthy tissue, to help repair
and heal damage and degeneration.
Stem cell treatments have reduced

the need for prescription medica-
tion and surgery, proving to be a
helpful tool towards managing and
potentially eliminating pain in the
body. When it comes to pain man-
agement, the stem cells gathered
from bone marrow seem to be the
most effective at treating painful
conditions and injuries.

Platelet-rich plasma

Commonly referred to as PRP,
this is a process that leverages the
body’s natural healing process to
provide a non-operative, perma-
nent solution for conditions such
as arthritis and ligament or tendon
sprains and tears. PRP therapy is a
concentration of platelets injected
into the damaged ligaments,

tendons and joints to promote tis-
sue repair and accelerate healing.
Platelets are rich in growth and
healing factors which means, on
average, an injured individual can
get back to a pain-free life in four
to six weeks. PRP is used by profes-
sional athletes to treat end-of-sea-
son symptoms including swelling,
stiffness, inflammation, tender-
ness and pain.

Nanotechnology

Advances in nanotechnology,
which manipulates particles that
are 100,000 times smaller than
the width of a human hair, have
the potential to transform pain
management. The technology

supports minimally invasive sur-
gery, which reduces peripheral
damage and speeds up recov-
ery, and makes it possible to
deliver medication in the small-
est doses where it is needed most,
reducing potentially harmful
side effects. ®
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MEDICAL CANNABIS

Medical
cannabis:
legalised but
unprescribed

Despite last year’s change in the law legalising the
supply of medical cannabis, NHS patients in need

are still being refused prescriptions

James Gordon

tephen can’t work. In
fact, he can barely walk.
He describes the pain

he feels as persistent torture. “It
started in my shoulder four weeks
after the birth of my first child,”
he says. “I didn’t know what was
causing it, just that the pain
was excruciating.”

After a battery of tests, Stephen
was diagnosed with facioscapu-
lohumeral muscular dystrophy, a
muscle-wasting condition which
affects between 2,000 and 2,500
people in the UK.

Stephen, who also suffers from
fibromyalgia, which affects his
right arm, both hands, lower
back, hips, legs and both feet, was
given a range of strong pain-kill-
ing drugs, including co-codamol,
pregabalin and tramadol. But he
stopped taking them after being
unable to cope with terrible side
effects, which put him in a zom-
bie-like state and left him with sui-
cidal thoughts.

It was then that Stephen turned
to cannabis. He has been using
it for nearly five years to treat
all his symptoms. He calls it a

miracle drug: “It saved my life.
I can sleep, eat; my mobility is
better and, most importantly, I
can feel like and be me. Cannabis
gives me hope of some sort of a
normal life.”

But there’s a problem. Stephen
uses one gram of cannabis a day to
treat his condition and says he has
no choice but to buy it from a drug
dealer. “I hate the fact that I have to
break the law to get my supply and,
because this is unregulated, it is
very costly,” he says.

However, why are Stephen and
thousands of others in the UK still
risking their liberty to buy canna-
bis? Last October, the Home Office
changed the law, giving specialist
doctors the go-ahead to prescribe
cannabis-based medicines legally.
Yet, curiously, seven months on,
despite there being 80,000 UK
doctors who are legally certified
to prescribe medical cannabis,
not a single NHS prescription has
been given out, according to Jon
Liebling, chief researcher at the
Centre for Medicinal Cannabis.

Mr Liebling, who is also co-founder
and director of Cannabis Patient
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I can sleep, eat; my mobility is
better and I can feel like and be
me. Cannabis gives me hope of
some sort of a normal life

Advocacy and Support Services,

says apparent intransigence by
the NHS and local authorities
has only served to stigmatise and
alienate patients.

“We’ve seen doctors being very
strongly encouraged not to write
prescriptions,” he says. “Patients
have been banned from trust hos-
pitals and we know of at least two
doctors who have been threatened
with being reported to the General

Medical Council, or getting into
severe difficulty, should they even
submit a prescription.”

So why do doctors, who have been
licensed to do so, still feel unable to
prescribe medicinal cannabis?

Mr Liebling explains: “Firstly, a
lack of clinical evidence and a pau-
cityof medical professional knowl-
edge of cannabis and cannabis-
based medicinal products (CBMPs)
has had a paralysing effect on

The NHS stance

From October 2018, doctors
on the Specialist Register of
the General Medical Council
have been able to prescribe
cannabis-based medicinal
products. However, the NHS
says these products should
not be considered a “first-line
treatment”

on medical
cannabis

Arecent review by the UK’s
chief medical officer found
“conclusive evidence of the
therapeutic benefit of some
cannabis-based products for
certain medical conditions”

According to the NHS website,

“very few people” in England

are likely to get a prescription,

as itis only used to treat
severe forms of epilepsy and
vomiting or nausea caused by
chemotherapy

One cannabis-based medicine
is licensed for people with
MS-related muscle spasticity,
though availability on the NHS
is limited, and NICE doesn’t
recommend doctors to
prescribe it “as it is not

cost effective”

On the topic of long-term
pain, the NHS says there is
some evidence to support its
treatment, but this evidence
is “not yet strong enough to
recommend it for pain relief”
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MAJORITY OF ADULTS WHO ARE OPEN TO MEDICAL CANNABIS

M share of following age groups who intend to ask their doctor about medical cannabis
[l Share who would take medical cannabis if prescribed by their doctor
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the NHS. Secondly, because all
CBMPs, with the exception of
Sativex, which is a fully licensed
drug, doctors are not insured
to prescribe them, meaning if a
patient were to have an adverse
reaction, that doctor or the trust,
where he or she works, could be
deemed culpable.”

However, Royal College of
Physicians’ president Professor
Andrew Goddard says doctors may
be reluctant to prescribe cannabid-
iol (CBD), with or without tetrahy-
drocannabinol (THC), for adults
with chronic pain because of the
weakness of the evidence for benefit
as opposed to harm.

“Recent studies show that only 29
per cent of adults with chronic pain
would experience a 30 per cent

improvement in pain or, put
another way, you would
need to treat twenty four
people to see benefit

in one person. When

it comes to

the harms of those drugs, you
only need to treat six people to
see significant harms,” he says.
“Furthermore, none of the studies
has shown whether or not quality of
life has been improved.”

Mr Liebling disagrees, doubting
current randomised controlled
trials which, he says, only test one
strain of medical cannabis against
a placebo. “If a more varied and
nuanced cycle of trials was con-
ducted, which tested varying of
levels of THC and CBD together,
we would probably see a much
larger proportion of adults ben-
efiting; maybe as many as 80 per
cent,” he claims.

Another limiting factor is cost.
According to the Royal College of
Physicians, figures presented to MPs
on the Health Select Committee
range from £500 a month to £25,000
a year. However, Mr Liebling says
there are cheaper, and effective,
CBMPs available.

The National Institute for Health
and Care Excellence is due to pub-
lish guidelines in the autumn,
which it is hoped will give doctors
the information they require to con-
sider prescribing medical cannabis.

AlsotheUniversityof Birmingham
is working with the NHS to produce
an education programme, while the
University of Bath and University
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College London have written a
review for The BMJ, which provides
advice for doctors who may wish
to prescribe medicinal cannabis
products to treat their patients in
the interim.

Tom Freeman of the University of
Bath’s Addiction and Mental Health
Group says: “In the review, we
looked at a range of studies which
revealed how cancer patients, and
those suffering from MS, epilepsy
and chronic pain responded to can-
nabis-based medicines. The studies
demonstrate that medicines based
on cannabis and cannabinoids
are diverse.

“One of the key takeaway mes-
sages is that different cannabi-
noids have different uses. Take
THC and CBD. Several studies have
shown that used in combination,
THC and CBD can alleviate chronic
pain. Others reveal CBD on its own
can be used to treat epilepsy, while
THC could prove to be an effective
drug to treat vomiting brought on
by chemotherapy.”

So how long before the stigma
attached to medical cannabis disap-
pears and doctors feel confident to
prescribe it?

Dr Freeman says: “Now medical
cannabis is no longer categorised
as a schedule 1 drug, the National
Institute for Health Research has
announced a specific funding call
dedicated to cannabis-based medi-
cines. While research takes time, as
a result of these changes in legisla-
tion, more funding will be released,
the results of which will shed new
light on possible future use-cases.”

Mr Liebling agrees that trials are
the only way to resolve the impasse
and thinks one comprehensive,
randomised controlled trial could
be enough.

“Ibelieve thatif the trial is robust,
fully randomised and stakehold-
ers agree it could end early, should
results prove conclusive in favour
of medical cannabis at an early
stage, we could see changes within
18 months, rather than three to five
years,” he says.

For Stephen, just one of many hun-
dreds of thousands in the UK who
suffer from chronic pain, it’sachange
that can’t come soon enough. @
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MENTAL HEALTH
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services worldwide

There are large disparities in how governments
around the world address mental health services,

but a number of initiatives are prompting
conversations and raising public awareness

Eleanor Morgan

ental health is a vital part
of our constitution as hu-
man beings, yet anyone,

anywhere, can experience men-
tal distress at some point in their
lives, irrespective of colour, creed
or culture.

From symptoms of anxiety and de-
pression to debilitating conditions
such as bipolar disorder or schizo-
phrenia, poor mental health is one
of the main causes of the overall dis-
ease burden worldwide. Responsi-
bility for helping to improve people’s
wellbeing lies with governments
and it is a bleak reality that some

countries have no mental health
policy or legislation at all.

Lack of knowledge, discrimination
and stigma are the biggest obsta-
cles to seeking, or providing, care
and the World Health Organization
(WHO) has been systemically ad-
dressing the problem with its Men-
tal Health Action Plan since 2013,
striving to bolster productive lead-
ership for global mental health, im-
prove information systems and pro-
vide comprehensive mental health
services in community settings.

This is particularly important in
developing countries where the com-

bination of poverty, myth and ritual
often mean so many people suffer in
silence without accessing treatment.
Up to 85 per cent of people with se-
vere mental health issues receive no
treatment in low and middle-income
countries, according to WHO.

Since 2007, the anti-stigma cam-
paign Time to Change has con-
tributed to a marked change in
attitudes towards mental health in
England and Wales. The campaign
has now joined forces with inter-
national development and disa-
bility organisation CBM, which is
already providing psychological
support to those affected by hu-
manitarian crises, to address glob-
al mental health stigma.

This year, pilot programmes will be
launched in low-income Common-
wealth countries, including India,
Kenya, Nigeria, Ghana and Uganda,
working with local organisations
and individuals with experience of
mental health problems to challenge
prejudice, open up conversation and
offer psychological intervention.

However, if our governing bodies
are not discussing mental health
openly, how do we find the language
to discuss it with ourselves, let alone
others? Wider change only happens
when those in power set a precedent.

In Japan, which had experienced
one of the highest suicide rates in
the developed world for a long time,
suicide was a socially taboo topic
that was rarely addressed publicly,
contributing to a culture of secrecy
and repression.

However, a number of initiatives
over the past decade and a half have
been set up to encourage conversa-
tions and raise public awareness,
particularly during the month of
March, when suicide rates were
known to increase.

The suicide rate has now fallen by
more than a third since peaking in
2009, following the country’s worst
recession since the Second World
War, and now stands at 16.5 per
100,000 inhabitants, according to
government statistics.

Reaching those that need help is a
priority in addressing global mental
health. Remote counselling is grow-
ing in the UK, with services such as
TalkSpace and BetterHelp pairing
individuals with counsellors who
can offer guidance and support over
text message.

But, while the anonymity of these
services is appealing, particularly
if distress pertains to socially taboo
issues such as addiction or sexual
abuse, there is significant scepti-
cism among mental health profes-
sionals over replacing face-to-face
psychological support.

In some sparsely populated coun-
tries, where isolation can be a power-
ful contributor to a person’s mental
health, remote therapy services have
been implemented to good effect.

InFinland, an online therapy service
called Mental Health Hub was set up
tenyearsago inlight of how hard it was
for patients in rural areas to get help.
The service, which offers computer-as-
sisted cognitive behavioural therapy
for depression, anxiety and substance
abuse, is now used by every hospital
district in the country.

Advances in brain science have
been steadily expanding our under-
standing of the biology of mental
illness. As robust evidence shows
how environmental factors, such
as poverty, influence global mental
health, itis simplistic and wholly in-
accurate to position mental health
issues as purely biological.

However, identifying genetic mark-
ers may influence treatment options
in the future. In 2013, a landmark
study showed that autism, attention
deficit hyperactivity disorder, de-
pression, bipolar disorder and schiz-
ophrenia were genetically linked.

In a quest to make mental health
treatment more individualised,
there are major trials taking place in
the United States, UK and elsewhere
in Europe to see whether technolog-
ical advances enable patients’ DNA
to be screened to identify biomark-
ers that predict how they will re-
spond to different medications. An-
tidepressants are commonly used
to treat depression and anxiety. But
many people do not respond to the
first medication prescribed and im-
provement in symptoms is often not
seen for four to six weeks.

Tel Aviv-based startup Taliaz
are developing an artificial intelli-
gence-driven tool called Predictix,
based on algorithms developed by
analysing thelargest clinical trial on
depression to date, the Sequenced
Treatment Alternatives to Relieve
Depression Study.

By combining genetic, neurolog-
ical and environmental data with a
simple DNA test and a clinical his-
tory taken by a psychiatrist, the al-
gorithms are said to have predicted
effectiveness and negative effects of
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current antidepressant medications
with nearly 75 per cent accuracy.

Meanwhile, virtual reality technolo-
gy has been harnessed by researchers
in the treatment of anxiety disorders,
such as post-traumatic stress disorder,
phobias and obsessive-compulsive
disorder over the past 15 years. This
year, however, a groundbreaking reve-
lation was made by British startup Ox-
ford VR’s co-founder Daniel Freeman,
who said he believes that VR technol-
ogy is applicable to almost all mental
health conditions. At the University of
Amsterdam, the ability for VR to bring
real-life experiences into clinicians’
offices - rather than relying on patient
testimony - is also being researched as
a promising diagnostic tool.

Clearly, technological advances
mean the future of global mental
health treatment may look very dif-
ferent. However, if innovations to
date are anything to go by, some inter-
action with a professional is still key.
After all, as a species literally wired to
connect with one another, we cannot
heal without human interaction. ®

PROMOTION AND PREVENTION

Percentage of global mental health prevention and promotion programmes by type
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AXS Catalyst Distal Access Catheter

See package insert for complete indications,
complications, warnings, and instructions for use.

Intended use/indications for use

The AXS Catalyst Distal Access Catheter is indicated

for use in facilitating the insertion and guidance of
appropriately sized interventional devices into a selected
blood vessel in the peripheral and neurovascular systems.
It is also indicated for the removal/aspiration of soft
emboli and thrombi from vessels in the peripheral and
neurovasculature.

AXS Infinity LS Long Sheath

See package insert for complete indications,
contraindications, warnings and instructions
for use.

Intended use/indications for use

The AXS Infinity LS Long Sheath is indicated for the
introduction of interventional devices into the peripheral,
coronary, and neuro vasculature.

Stryker or its affiliated entities own, use, or have applied for the following trademarks or
service marks: AXS Catalyst, AXS Infinity LS, Excelsior, Stryker, Surpass Evolve, XT-27.
All other trademarks are trademarks of their respective owners or holders.

Copyright © 2019 Stryker
AP002506 v1.0

Lvolve™
iverter

Excelsior XT-27 Microcatheter

See package insert for complete indications,
complications, warnings, and instructions for use.

Intended use / indications for use

Stryker Neurovascular Excelsior XT-27 Microcatheter
is intended to assist in the delivery of diagnostic agents
(such as contrast media), therapeutic agents, and non-
liquid interventional devices (such as stents) that are
indicated for use in the neurovasculature and with a
catheter of 0.027 inches in inner diameter.

Surpass Evolve Flow Diverter System

See package insert for complete indications,
contraindications, warnings and instructions
for use.

Intended use/indications for use

The Surpass Evolve Flow Diverter System is indicated for
use for the treatment of saccular or fusiform intracranial
aneurysms arising from a parent vessel with a diameter

>2.0mm and <5.0mm.

Australia

Australian
Sponsor Address
Stryker Australia Pty Ltd
8 Herbert Street

St Leonards, NSW 2065

This document is intended solely for
the use of healthcare professionals.

A physician must always rely on his or her own
professional clinical judgment when deciding whether
to use a particular product when treating a particular
patient. Stryker does not dispense medical advice and
recommends that physicians be trained in the use of any
particular product before using it in a procedure. The
information presented is intended to demonstrate the
breadth of Stryker product offerings. A physician must
always refer to the package insert, product label and/

or instructions for use before using any Stryker product.
Products may not be available in all markets because
product availability is subject to the regulatory and/or
medical practices in individual markets. Please contact
your Stryker representative if you have questions about
the availability of Stryker products in your area. The
Stryker products listed above are CE marked according to
the Medical Device Directive 93/42/EEC.
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