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An industry on the move

Pharmaceuticals is changing. Gone are the security gates and perimeter
walls as companies move to be part of open, learning communities where
collaboration is at the forefront of business

Danny Buckland

he pharmaceutical indus-

try is moving places as real

estate becomes a huge fac-
tor in drug development and corpo-
rate success.

Companies that luxuriated in
headquarters secreted behind high
walls and security booths are ventur-
ing out to take space in science parks
and UK tech hubs alongside startups
and academic institutions.

The age of isolation has been
replaced by integration with exec-
utives busily thumbing property
brochures to secure the best office
and lab space next to the brightest
research minds.

Novartis is moving its UK base
from the Surrey countryside to White
City Place, the redeveloped BBC
Television Centre site, to be in the
midst of Imperial College London’s
research campus, while MSD is view-
ing potential plots in the heart of the
capital for a new Discovery Centre
and HQ, ready to leave its current
Hertfordshire base.

AstraZeneca has invested £500
million on a new headquarters at the
Cambridge Biomedical Campus, one
of the premier UK tech hubs which
spans 170 acres to the south of the
city and is home to life science heavy
hitters and sparky startups.

The statement building, with
courtyards referencing nearby col-
leges, has been designed to be open
and collaborative with no whiff of
forbidding entry gates or turnstiles.
It even has a café open to the public
and outreach is high on the menu.

“It is a radical transformation.
Property and real estate, which was
an operational necessity, is moving to
being a strategic imperative,” says Dr
Glen Crocker, head of life sciences at
property advisers JLL. “Where you are,
who you are located next to matters
now, particularly in terms of attracting
ayounger generation of talent.

“The AstraZeneca building has
an open design, inviting people in,
whereas if you went to its former
Cheshire base, there would be secu-
rity gates and barriers.

“We are also seeing a lot more mul-
ti-occupancy buildings containing
a mix of pharma companies, incu-
bators and university research with
common breakout areas and cafés.
New buildings are being designed
with this in mind, but you have to
think about how you curate these
spaces to make the best of the collab-
orative potential.”

The main factors are the expense
of drug development, blockbuster

drugs passing out of lucrative patent
phases and the need for innovative
approaches to tackle rare diseases.
But the sudden wash of venture cap-
ital (VC) coming into life sciences -
2018 was a record investment year in
the UK and globally - is also compel-
ling pharma to have property agents
on speed dial.

“It used to be that early-stage com-
panies were short of cash and had to

Aerial view of AstraZeneca’s
new Cambridge R&D Centre
and global headquarters

go cap in hand to pharma compa-
nies that could sit back and take their
pick,” says Dr Crocker. “The balance
of power has shifted as the startups
now have VC backing and can hang
on to their innovative products for
longer, so we are seeing pharma
revisit how it does business.

“Small companies are responsible
for around 70 per cent of biopharma
products in development and, if you
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want access to that and the talent, you
have to be there, in the midst of it.”

A prime example of a rapidly form-
ing UK tech hub is the Francis Crick
Institute, the largest biomedical lab-
oratory in Europe, which has 1,200
scientists under its roof in King’s
Cross, London, and is also home to
outposts of GSK, Novartis and MSD,
sharing ideas and staff.

Véronique Birault, Crick director
of translation, sums up the appeal:
“Collaboration is at the heart of what
we do. The Crick was designed to
make it as easy as possible for people
from all areas to work together.

“Working together with scientists
from pharmaceutical companies
from an early stage of research helps
us build knowledge and understand-
ing from the ground up. By combin-
ing our expertise, we hope to truly
advance the understanding of com-
plex conditions and potentially offer
hope for future generations.”

About to rise from a neighbouring
site is a 100,000sqft extension to the
British Library, which will feature the
National Institute for Data Science
and Artificial Intelligence, known as
the Alan Turing Institute, and prime
lab and office space for the booming
life sciences sector, predicted to need
1.5 million square feet of extra space
over the next five years.

Pharmaceutical companies are
now prime players in the property
market as they chase new models of
drug development and MSD has been
working the market hard for the per-
fect new home.

“We are very excited about the
move to central London and the
potential it will bring,” says Dr Fiona
Marshall, head of MSD Discovery
Science UK. “We want to be near the
people we are going to be collabo-
rating with. Scientific knowledge
has more opportunity to advance
when people share ideas. We believe
the move will be a dynamic shift for
innovation and R&D.”

Novartis is selling its long-term
home in Frimley after moving 550
staff to west London. Haseeb Ahmad,
country president Novartis UK, says:
“Novartis made the decision to move
our UK headquarters to White City to
be closer to our key customers, part-
ners and stakeholders, and become
better networked in the healthcare
and life sciences ecosystem.

“White City is quickly becom-
ing one of the UK’s important life
sciences and technology districts
and we are now at the centre of that,
which is very exciting for us and will
help us deliver on our ambition to
reimagine medicine.” ®
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Early-stage drug development is a critical time, when failure
can mean disappointment for patients and runaway costs for
companies, but now artificial intelligence can make a difference

Janet Fricker
ntroducing artificial intel-
c ligence (AI) in the develop-
ment of new medicines can
help to identify drug targets more
effectively, cut research and develop-
ment (R&D) costs and reduce the aver-
age time of getting drugs to market.
“Al provides a trail for drug hunt-
ers to follow that helps make sense
of increasingly complex data sets
in medicine,” says Chris Molloy,
chief executive of Medicines
Discovery Catapult.
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“In early drug development, the
determinants of success are whether
you can correctly identify the area of
biology that’s gone wrong; whether
a protein, receptor or a gene, which
could then be influenced by intro-
ducing a candidate drug.”

If investigators can confirm this
“drug target” at an early stage using
technology such as Al he adds, they
significantly derisk their R&D.

No one doubts new models of drug
development are urgently required.
A 2018 study, published in the jour-
nal Biostatistics, which reviewed
21,000 compounds, found around
six out of seven potential new drugs
fail somewhere between phase-1 tri-
als and regulatory approval.

Furthermore, a 2014 study, pub-
lished in Nature Biotech, showed the
costs of failed trials for new med-
icines range from $800 million to
$1.4 billion, and Tufts Center for
the Study of Drug Development, in
Boston, estimates the average time

of getting drugs to market is ten to
fifteen years.

In addition to the financial cost
of failure, there is the heartache
of patients who have no new medi-
cines available. According to Global
Genes Allies in Rare Disease, 95 per
cent of the 350 million people suf-
fering from rare diseases worldwide
have no approved treatments.

A paper published this year by the
Institute of Cancer Research agreed
there is a huge unmet need which
should be addressed with new tech-
nology. “An innovation gap or ‘val-
ley of death’ has opened up between
advances in scientific understand-
ing and the clinical and commercial
development of new treatments,”
the report says.

All this is set against an evolv-
ing landscape of early-stage drug
development. State of the Discovery
Nation 2019, a joint report by
Medicines Discovery Catapult and the
BioIndustry Association, found that of
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Crizotinib (Xalkori), a targeted
cancer drug for non-small cell
lung cancer (NSCLC), achieved
one of the fastest times of drugs
to market, with the discovery of
the target, an ALK fusion gene.
Accelerated US Food and Drug
Administration approval took
just four years.

Heralded as a model of
efficient drug development,
this was achieved through
effective collaborations
between pharmaceutical
companies, academic institutes
and regulatory agencies.

The first drug development
milestone was identification
of the ALK fusion protein by
Japanese researchers in 2007,
when a small minority (around
6 per cent) of NSCLC patients
were found to have a fusion
gene driving cancer growth.

Serendipitously, discovery
of the ALK rearrangement
coincided with a parallel drug
development programme
exploring crizotinib, an agent
specially designed to target
an entirely different mutation
known as MET. In addition to
patients with glioblastoma and
gastro oesophageal cancer, the
MET mutation is also found in
some patients with NSCLC.

The focus of the phase-1 trial
of crizotinib in MET tumours,
which Pfizer had first initiated in
2006, shifted dramatically when
significant tumour shrinkage
was noted in three out of ten

luisa

the 300 UK companies focused on dis-
covering new medicines, 60 per cent
have fewer than five staff members.

“As productivity in big pharma R&D
has declined, the role of small and
medium-sized enterprises (SMEs) as
agile risk takers has increased,” says
Mr Molloy. The real challenge for
small companies with a handful of
employees, he adds, is that taking an
idea to a commercial reality is a team
sport requiring the involvement of
more than 100 different specialist dis-
ciplines which they need to finance.

For effective drug development,
SMESs that typically have funding from
seed money and family and friends
for around six to twelve months can
derive enormous benefits from access
to cutting-edge technology.

Access to AI and machine-learning
is a game-changer for SMEs, offering
the potential to reduce R&D costs and
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Al provides a trail for drug
hunters to follow that helps
make sense of increasingly
complex data sets in medicine

Model of efficient drug development

NSCLC patients harbouring
ALK rearrangements.

Once the maximum tolerated
dose had been identified,
investigators had the flexibility
to enrol an additional cohort
of NSCLC patients with ALK
fusion proteins.

“One of the keys to success
was the modification of a
fluorescence in situ hybridisation,
or FISH, probe by clinicians at
Massachusetts General Hospital,
which was initially designed to
detect ALK rearrangement in
anaplastic large cell lymphoma.
This enabled us to identify in
real time NSCLC patients with
relevant ALK mutations,” says
Dr Olivia Ashman, UK oncology
medical director at Pfizer.

Of 1,500 NSCLC patients
screened, the probe identified
82 ALK positive patients, 47
of whom went on to respond
to crizotinib. It was this data
that ultimately resulted in
accelerated approval being
granted for crizotinib in 2011
due to unmet NSCLC need.

A standardised and validated
FISH test, developed by Abbott,
was co-approved with crizotinib
allowing identification of
patients most likely to benefit
from the new medicine. As a
condition of the accelerated
approval, further post-
marketing testing was required,
with crizotinib receiving full
approval following phase-3 trial
results in 2013.

improve drug development efficiency.
Al offers avaluable tool for identifying
patterns in complex medical datasets
and is starting to unlock the potential
of decades of medical research.

“It can propose drug targets, design
molecules, define the best patients
in which to test the molecule to drive
greater clinical success and recognise
which patients are more likely to expe-
rience side effects,” says Mark Davies,
from BenevolentAl, a company spe-
cialising in drug discovery Al

If the target proves not to be chem-
ically tractable, Al can look further
upstream or downstream in the dis-
ease pathway for alternative targets
open to medicinal chemistry. In
late-stage drug development, Al can
be used to identify biomarkers used
in patient selection, change enrol-
ment criteria and analyse real-world
evidence from wearables.

Al in drug development is not sci-
ence fiction, but is already being
used in the here and now. Recently
BenevolentAI's computational and
experimental platform identified a
breast cancer drug as a good candi-
date for treating motor neurone dis-
ease, a condition with considerable
unmet medical need, where current
treatments only average a three-
month extension of life. In a disease
model of motor neurone disease, the
drug showed promise in delaying
the onset of symptoms. ®
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Tackling the next
frontier of liver disease

An innovative pharma company has set its sights
on treating non-viral liver diseases

ackling viral diseases has
created landmark advances
for the benefit of patients,

but scientists and researchers are not
pausing to celebrate.

Wrestling control of HIV and hep-
atitis C has brought hope and health
to millions. However, other condi-
tions are now commanding the clinical
community’s attention, including the
rise of non-viral liver diseases and the
growth of non-alcoholic steatohepati-
tis (NASH), in particular.

One of the leading companies
addressing this challenge is Intercept
Pharmaceuticals. Founded in 2002,
after the discovery of the therapeu-
tic potential of bile acid, the company
is continuing to prove it is a driving
force in the treatment of non-viral
liver diseases.

Intercept, based in New York and
with international headquarters in
London, dedicates its efforts and
resources to innovative treatments in
non-viral liver diseases where there
are little to no options for patients. Its
first approved treatment was for pri-
mary biliary cholangitis (PBC) where
there had been no new treatments

approved for 20 years. PBC is a com-
plex condition that mainly affects
women and can lead to liver failure.

“We are building a company that has
big pharma experience and devel-
opmental expertise, while retaining
entrepreneurial spirit, and most of
all, a company that has people who
really understand the science,” says
Lisa Bright, president, international, at
Intercept, whose career includes spells
at GSK, Sanofi (then Aventis) and Gilead,
before joining Intercept in 2014.

“What we've done at Intercept is
quite unique. We have a firm basis in
science, led by our founder and chief
executive Dr Mark Pruzanski. But
unlike many of our peer companies
of the same size with a strong clinical
focus, we also have the internal capa-
bilities to successfully advance each of
our development products from the
lab through to commercialisation,”
says Ms Bright.

The company has grown to more than
500 employees globally and, although
small by comparison to some of its
potential competitors, it packs apunch.
It realised one of the fastest positive
opinions from the National Institute

for Health and Care Excellence for an
orphan medication and has invested
almost $1billion in research and devel-
opment globally since 2010.

*I have worked in hepatology for a
long time and have been involved with
hepatitis B and C, and witnessed the
great strides forward in treating viral
liver disease. Soon these diseases
won’t be the leading cause of trans-
plantation because of the amazing
work that has happened to date,” says
Ms Bright.

“Intercept appealed to me because it
was working in the next area of unmet
need in liver disease. We all wanted to
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Ultimately, our goal is to stop
serious non-viral liver diseases
progressing to cirrhosis

continue the journey with the hepatol-
ogy community whom we’d collabo-
rated with for so many years and were
excited by the opportunity to continue
to advance the science and to build a
new company virtually from scratch.”

Its main focus now is NASH, a non-vi-
ral condition in which the current
treatments are primarily limited to life-
style changes. Its symptoms are often
silent, as fat and scarring build-up in
the liver consequently leading to fibro-
sis, potential cirrhosis and the need for
aliver transplant.

With NASH prevalence expected to
rise 63 per cent by 2030 in the United
States, the statistics are daunting and
the hepatology community now facesan
urgent public health challenge. As early
as 2020, NASH is projected to become
the leading cause of liver transplants
in America, while the British Liver Trust
warns the condition will place a huge
burden on the NHS in coming years,
mostly due to patients in the advanced
fibrosis stage of the disease.

“Clinical development in this area is
not easy. The science and our under-
standing of the disease are still evolv-
ing and will continue to do so with the
growing number of clinical trials in the
coming years,” says Ms Bright.

Intercept’s ongoing clinical trials
include REGENERATE, focused on
patients with liver fibrosis due to
NASH, and REVERSE, focused on
patients with compensated cirrhosis
due to NASH. The company’s new drug
application has just been accepted
in the United States based on interim
results from REGENERATE and the
company is planning to file for product
approval in the European Union before
the end of the year.

“"We have been a pioneer in the
non-viral liver space and our success
to date is a testament to the vision of

RACONTEUR.NET@—@

our founders and the fact that sci-
ence and community collaboration has
remained at the core of what we do,”
says Ms Bright.

These form part of the reasons why
Intercept chose to base its inter-
national headquarters in London,
which is often selected by businesses
because of its proximity to the heart of
pharmaceutical research and devel-
opment in the UK, the south east of
England, as well as its connectivity to
the rest of the world.

“London has always been a hub for
scientific research and development,
particularly in liver disease, with a lot
of our thought leaders based here.
But it’s also been such a great hub for
industry talent,” says Ms Bright.

“We have partnered with hundreds
of research sites around the world,
funded numerous investigator-initi-
ated and real-world evidence stud-
ies and have set up the Practice to
Policy Awards programme to fund
grassroots innovation in the commu-
nity. Understanding the science and
innovation is critical and really shapes
everything we do.

“Ultimately, our goal is to stop serious
non-viral liver diseases progressing to
cirrhosis. When you realise the terrible
consequences cirrhosis can have on a
person and their family, it becomes a
great motivator to find new solutions
for them.”

For more information please visit
www.interceptpharma.com

UK-NP-N/A-0147. December 2019

Intercept
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PHARMA 4.0

Pharma factories
feel the pressure
to evolve

For an industry which prides itself on
being at the cutting edge, pharmaceuticals
is lagging behind in exploiting the
technological possibilities of Industry 4.0

Martin Barrow

hese are challenging times
for the pharmaceuticals
sector and Pharma 4.0 sig-

nals a new way forward.

Theeraof blockbuster drugsis over
and the huge revenues they earned
are gone for good. Development
costs for a new generation of pre-
cision medicines are sky high and
only a small number will ever be
used to treat patients, which means
billions of research-and-develop-
ment pounds must be written off.

All this is happening at a time when
pharmaceutical manufacturing is
under greater public scrutiny, facing
challenges over efficacy and safety.
Meanwhile, public health systems

such as the NHS, fighting their own
battles to be sustainable, are demand-
ing ever-lower prices for drugs.

Less than a decade ago, the big-
gest pharmaceutical companies
appeared unassailable. Today,
investors are not so sure. Although
global demand for drugs is growing
and the pipeline is more exciting
than it has ever been, big pharma is
struggling to reinvent itself for the
21st century.

Where pharma once led, it now
lags behind other industries in the
adoption of Industry 4.0 technolo-
gies, which are changing the face of
other manufacturing sectors such as
aerospace and electronics.

It is being hailed as the fourth
industrial revolution and the emerg-
ing technologies of Industry 4.0,
from digitalisation and automation
to advanced analytics and process
control, have the potential to trans-
form every aspect of pharmaceuti-
cal manufacturing.

According to management con-
sultancy McKinsey & Company,
Pharma 4.0 can deliver 30 to 40 per
cent improvements in productiv-
ity within already mature and effi-
cient lab environments, and a full
range of improvements could lead to
reductions of more than 50 per cent
in overall costs of quality control.
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Although biopharma has
lagged behind industries such
as aerospace and electronics,
we are learning from others

Digitalisation and automation will
also lead to better quality and com-
pliance by reducing manual errors
and variability, as well as allowing
faster and more effective resolution
of problems.

Pharma 4.0 technology allows for
continuous, real-time monitoring of
manufacturing processes in smart
factories, so any drift away from
specified parameters can be pre-
dicted and rectified before it turns
into adeviation, avoiding the associ-
ated downtime and loss of product.

There are examples of Pharma 4.0
driving a 65 per cent reduction in
deviations and closure times that
are 90 per cent faster. Prevention of
major compliance issues can in itself
be worth millions in cost-savings.
Improved agility and shorter testing
time can reduce quality control-lab
lead times by 60 to 70 per cent.

Why is Pharma 4.0 not yet embed-
ded in an industry that takes pride
in its ability to innovate? Senior man-
agers have struggled to define a clear
business case for digitisation or auto-
mation. The potential for Pharma 4.0
is so huge, and so broad, that many

pharmaceutical companies rushing
to adopt the technology have not first
paused to consider what they are try-
ing to achieve and what main prob-
lems they need to address.

Dr Francisco Leira, executive
director for internal and external
manufacturing, biologics, global
technical operations at MSD Merck,
says: “Although biopharma as an
industry has lagged behind indus-
tries such as aerospace and electron-
ics, we are learning from others and
taking initial steps.

“The need to better connect infor-
mation technology and operational
technology systems, which may
be different at various facilities, is
a challenge. Another hurdle to be
overcome is developing the capabili-
ties of the workforce to use new tools
and systems.”

Adopting Pharma 4.0 involves a
commitment and adequate resource
allocation by the IT department to
ensure necessary connections are
made and maintained.

Although modern information
and communication technologies,
such as big data analytics and cloud
computing, will help early detection
of defects and production failures,
as more databases connect with the
cloud, security issues are commonly
cited as a barrier to embracing the
new tech.

Pharma 4.0 is not just about
improving the outlook for big
pharma, it is also about delivering
better care to patients.

A case in point is Brainomix, a
UK startup that developed e-Stroke
Suite to improve the performance
of brain scan interpretation for
stroke patients. The technology is
now being used in hospitals across
the UK. Using artificial intelligence
(AI), it makes data-rich image shar-
ing between hospital departments
easier, supporting healthcare pro-
fessionals to make faster, more con-
sistent and more informed decisions
about treatment, and to identify
patients who need to be transferred
to specialist hospitals.

The development of this technol-
ogy was possible after Boehringer
Ingelheim, the German pharma
giant, invested in Brainomix as part
of its own commitment to Pharma
4.0. Boehringer Ingelheim is trans-
forming its research, clinical devel-
opment and production facilities to
take full advantage of digitalisation

Pharma 4.0 is on a trajectory of
inexorable growth. Transformation
is moving so quickly it is almost
impossible to predict what the tech-
nological landscape will look like
more than just a few years into the
future. The pharma industry has to
respond now, rather than wait for an
unachievable perfect jumping-on
point. Collaboration with startups
and other catalysts of innovation is
playing an increasingly important
role in driving positive digital trans-
formation in health.

Industry 4.0 presents both oppor-
tunities and challenges for the phar-
maceutical manufacturing indus-
try and there is no one easy road to
adoption. However, by implement-
ing the correct standards and fully
exploring the possibilities offered by
emerging technologies such as Al,
the industry can find a way to embed
Pharma4.0.®
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INCREASING NUMBERS IN DRUG DEVELOPMENT

84

new medicines for human
use were recommended for
authorisation by the EMA in 2018

European Medicines Agency (EMA) 2019

4,000

clinical trials are
authorised each year
in the EEA

European Medicines Agency (EMA) 2019

5,000

drug trials (Ph I-IV)
currently ongoing in the UK

“The very factors that
drive the success of
the generic market in

10 vears

average time to bring a drug to
market, costing £1-2 billion

the UK may be

under

he success of the UK generic
marKket is founded on high
volume of use, low barri-

ers to market entry and low levels of
intervention. It is a tried-and-tested
method which sees three quar-
ters of all prescription medicines
in England met by a generic prod-
uct. Every year, generic medicines
deliver more than £13 billion of sav-
ings to the NHS due to competition
between manufacturers.

The market mechanics are so sim-
ple and effective that they are often
overlooked. Large pharmaceutical
companies are awarded patent pro-
tection on the successful products
they develop and manufacture.

For every product that makes it
through the strict regulatory process,
there are many others that don’t get
past the research stage. Therefore, to
incentivise these companies, they are
granted the exclusive rights to manu-
facture and market the medicine and
thus sell it to the NHS. This period
of exclusivity is typically in place for
around 15 years.

Once that period of exclusivity
is up, generic manufacturers mar-
ket their own products, which have
the same clinical outcome for the
patient. This means the NHS is then
able to choose from multiple suppli-
ers of the same product, typically
between three and ten companies
at launch, and therefore the price
decreases due to competition.

On average, the price of a medicine
quickly reduces by about 90 per cent
compared with its on-patent cost at
launch. This saving means money
can be invested elsewhere and more
patients can be treated for less cost.
Multiple suppliers also add to the
security of supply.

It is a simple and successful for-
mula that sees generic products ful-
fil around 75 per cent of all prescrip-
tions in England forjust under a third
of the total cost the NHS spends on
medicines, including £800 million
funding for community pharmacy
from generics.

However, as newer medicines
evolve, this model may be challenged.
The future pipeline of molecules com-
ing off patent will focus on more tar-
geted patient groups, increased inno-
vation in terms of medicines delivery
and more complex conditions.

The volume of use of these newer
products will be lower, regulatory
barriers to entry will be higher and
there is a risk of greater government
intervention in the market. The very
factors that drive the success of the

threat’

generic market in the UK may be
under threat.

This will change the model for
generic medicines manufacturers.
For example, historically most prod-
ucts have been dispensed in primary
care by pharmacy, with lower volume
products being used in hospitals, at
home and in clinics. With the advent
of more complex medicines, this split
may become more equal, which pre-
sents additional challenges.

Often manufacturers will take a
whole-market approach across their
portfolio of medicines where some
products are priced so they are prof-
itable, while others will be supplied
at cost or even at a loss. This holis-
tic approach maintains supply for
a large range of medicines, while
allowing companies to make a profit
on their overall investment.

With the market dynamics chang-
ing and for more complex medicines
to become available and perhaps
only used by a smaller number of
more disparate patients, it is impor-
tant manufacturers can balance
their approach commercially.

Therefore, the traditional bedrock
of high-volume, low-cost generics
needs to be maintained in a way that
allows companies to make the invest-
ments required for the development
of more complex treatments. This
could mean average prices, which
are currently some of the lowest in
Europe, potentially rise.

Allied to this is the inevitable trans-
formation of the market in terms of
delivery of medicines. The future
would suggest an increasing need
for digital pharmacy and home deliv-
ery. So, for a variety of reasons, a crit-
ical sector of the healthcare industry,
which has thrived on a model of sim-
plicity, will need to adapt to trans-
formative change, while maintaining
its mission-critical goal of ensuring
the right medicine gets to the right
patient at the right time. @

Warwick Smith

Director general, British Generic
Manufacturers Association

UK Office of Health Economics Report 2013/
Tufts Center for the Study of Drug Development 2014

registered Medidata users
across 1,400 customers

and partners
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Drug

development
goes digital

Strategic use of patient data is signalling
a bright future for drug development
in the face of unprecedented global

healthcare challenges

apidly ageing populations

living with increased co-mor-

bidities and stretched finan-
cial resources are placing huge strains
on healthcare systems.

Traditional drug development is slow,
unpredictable and cloaked with prohibi-
tive costs, but the digitalisation of clinical
trials, use of data and application of new
technologies is now providing acceler-
ated pathways to new treatments and
energising scientific potential.

It takes an average of ten years and
between £1-2 billion to get a drug
to market. By collecting, analysing
and harnessing clinical and patient
data more efficiently, we can drasti-
cally reduce time and cost while also
providing enhanced scope to find
novel therapies.

“We are starting to see what is possi-
ble and there is a great future ahead,”
says Christian Hebenstreit, senior
vice president and general manager of
Medidata, EMEA.

Medidata, a Dassault Systémes com-
pany, is the leading software provider
for managing and running clinical trials
and streamlining drug development.
The company’s innovative platform has
powered 19,000 trials involving more
than five million patients.

“Our science and technology is gen-
erating a huge amount of data that is
then translated into value in the quest
to get the right drug to the right patient
at the right time,” says Mr Hebenstreit.

“We are seeing tremendous progress
in a number of therapeutic areas, espe-
cially as we are looking into rarer dis-
eases and different areas of cancer. This
is thanks to the power of data and the
ability to digitalise the drug develop-
ment process and manage a clinical trial
from one streamlined platform, from
trial design and patient recruitment to
regulatory submission and approval.”

Recruiting suitable patients for clinical
trialsisaponderous process and retain-
ing them can be an issue that massively
impacts the outcome. Digitalisation has
helped to identify the right patients,
made it easier for them to take part, and
has also opened up a wider and more
diverse patient population.

A promising 28 per cent of clinical
trials can now be completely virtualised
with data collected and interrogated to
provide the key findings across efficacy
and safety, while often revealing fresh
areas of research and patient benefit.

“We work in a highly regulated envi-
ronment for very good reasons as we are
dealing with people’s lives and some test-
ing will not change,” says Mr Hebenstreit.
“But finding the right patients to fit the
criteria of a trial is one of the biggest
issues for companies. It is complicated
and can take months to recruit, particu-
larly as many patients might face geo-
graphical, cultural or financial barriers.

“Opening it up to home-monitoring
for patients, who may live 200 miles
away or even in a different country, is

Biopharm

19,000

clinical trials hosted on the
platform to date (6,000 active)
involving over five million patients

Medidata

a game-changer. Patient recruitment,
enrolment and retention is suddenly
more efficient. We are also able to
replicate control groups for clinicians
using historical data, automate pro-
cesses, remove duplicative data entry
and spot errors immediately. It saves
time, reduces costs and is ethically
very positive as more patients can par-
ticipate in the trials and therefore get
access to new drugs and better treat-
ments much sooner.”

Digitalisation is also acting as a
research catalyst promoting collabora-
tion across big pharma and networks of
research institutions and startups that
now have an open landscape to test
novel ideas once restricted by silo men-
talities and prohibitive project costs.

Regulatory authorities are fully
behind digitalisation and we are seeing
more collaboration between the
public and private sectors within life
sciences than ever before. Medidata
regularly engages with regulators
around the world with common goals
of improving patient experiences and
clinical trial outcomes.

The German government, for
example, has recently taken it a
stage further by including digitalisa-
tion in clinical trials in new legislation
designed to advance drug develop-
ment and improve healthcare.

“The industry continues to push for
more innovative solutions and the use
of data science, big data and new tech-
nologies. And the encouragement from
regulators is strong because they can
see the opportunities coming from
digitalisation,” says Mr Hebenstreit.
"It benefits providers, physicians, hos-
pitals, pharmaceutical and biotech
companies and, most importantly, will
help us to improve the lives of patients.

“Europe, and especially the UK, is well
placed to make the best of digitalisation,
especially as we explore the phenome-
nal potential from new technology, arti-
ficial intelligence and machine-learn-
ing. The change is already here. There is
a lot of work to be done, but the future
is exciting.”

For more information please visit
www.medidata.com

mmedidata - 552
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FUTURE OF PHARMACEUTICALS

In many countries around the world,
scepticism around generic drugs

endures, in spite of the fact that they are
“bioequivalent” to (chemically the same as)

their branded counterparts. But this attitude

seems to be shifting as much cheaper
generic drugs make up an increasing share
of the global market, receiving a larger
proportion of drug spend and, in so doing,
saving countries billions of dollars

AVERAGE RETAIL PRICE FOR GENERIC AND BRAND NAME PERCENTAGE OF ALL PRESCRIPTION DRUGS SOLD
PRESCRIPTION MEDICINES ATTRIBUTABLE TO GENERICS
Canadian market (Canadian dollars) QVIA and Canadian Generic Pharmaceutical Association 2019 By selected OECD countries in 2018
Branded drugs Generic drugs
TQ) | preosoosssoommcomoossomossoocomanacemsoosossoscsmcascacoossossoosoccomeaceasoosossoscosaaacacooasorsons
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WHAT GENERIC DRUGS HAVE DONE FOR THE UNITED STATES

SALES SHARE OF GENERICS IN THE JAPANESE DRUG MARKET

$2trn 5.7bn

saved by the saved per state in 2018 alone
healthcare system over
the last ten years

But only

22%

of drug spending has
gone towards them

77%

Germany

33%

Greece

Australia

IQVIA 2019

Ministry of Health, Labour and Welfare 2019
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VOLUME MARKET SHARE OF GENERIC DRUGS IN ITALY

Assogenerici 2018
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12.4%
16.5%
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19.9%
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VAR
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14%

PROPORTION OF MEDICINE SPEND ON GENERICS VERSUS BRANDS

UK spending (£bn)

Total spend on generics

2011-2012 2.5

2012-2013 2.8

2013-2014 3.0

2014-2015 3.0

2015-2016 3.6

2016-2017 3.5

Total spend on brands [ Proportion of total spend on generics

National Audit Office with Department of Health & Social Care 2018
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Big data can
help rescue
healthcare

Innovative use of transformative big
data can bring medicines to those in
need, improve healthcare systems and

empower patients

he big data era is upon us
and with it comes the poten-
tial to unlock new levels of

science to tackle global healthcare’s
mounting challenges.

This treasure trove of information and
insights is the connective tissue of med-
ical intelligence and has the power to
drive new drug discoveries and influence
health behaviour for the good.

It also represents the most potent
weapon society has in the face of an
ageing population struggling with mul-
tiple co-morbidities. The World Health
Organization warns that all nations face
challenges to cope with a demographic
shift and, for the NHS in England and
Wales, that means dealing with an extra
1.2 million people aged over 85 by 2033,
representing an 80 per cent increase.

The salvation comes from understand-
ing and deploying the reservoir of data
generated from everyday health touch
points, clinical trials, academic research
and drug development data, says Gaetan

Gaetan Leblay
UK and Ireland managing director of Janssen

Leblay, UKand Ireland managing director
of Janssen, the pharmaceutical compa-
nies of Johnson & Johnson.

Janssen is beginning to power ahead
with the innovative use of transformative
big data to bring medicines to those in
need, improve healthcare systems and
empower patients.

“Access to big data could completely
change how medicines are developed
in the future,” says Mr Leblay. “A tre-
mendous amount of data is generated
every day and all of us now have a wealth
of information at our fingertips. The key
part is how we connect the dots to gen-
erate really impactful insights which can
have a positive effect on society.

“Technology is advancing rapidly and
giving us both better access to data and
enhanced ability to use it. These are
exciting times.”

Big data, which ranges across a spec-
trum from a patient’s response to a
therapy to cutting-edge laboratory
interactions, opens up new horizons for
scientists and supports policymakers in
structuring healthcare systems to meet
current and future needs.

Its potential is accelerated by an
open and progressive approach which
Janssen embraces. It is a key member of
two groundbreaking collaborations that
are developing machine-learning and
algorithms to supercharge pharmaceu-
tical industry data.

The three-year MELLODDY (Machine
Learning Ledger Orchestration for Drug
Discovery) project, which has invest-
ments of €18.4 billion, aims to increase
efficiencies in drug discovery by train-
ing machine-learning models
across datasets held by
its 17 partners, includ-
ing  pharmaceutical

companies,

sity research teams,
startups and com-
puting specialists.
It uses a plat-
form for algo-
rithms to trawl
through the
respective com-
panies’ data,
without  giving
up any secrets,
to invigorate

univer-
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Commercial feature

If we used data to intervene
earlier, it is possible we may
stop people from ever becoming
sick in the first place

drug development and punch a hole in
the forbidding £1.9-billion and 13-years-
to-market metric.

The BD4BO (Big Data for Better
Outcomes) research programme,
launched in 2016, is accessing, harmo-
nising and analysing data to focus on
delivering advances in the treatment
and management of Alzheimer’s disease,
cardiovascular diseases, prostate cancer
and haematological malignancies.

Both projects chime with Janssen’s
DNA of transforming individual lives and
the way diseases are managed, inter-
preted and prevented.

"l am very positive about the future
because there is an opportunity to rein-
vent healthcare,” says Mr Leblay. “At
the moment, only around 10 per cent
of healthcare budgets are dedicated to
prevention with most of the remaining
budget going on treatment.

“If we used data to intervene ear-
lier, what we call at Janssen ‘disease
interception’, it is possible we may stop
people from ever becoming sick in the
first place, while at the same time off-
setting a lot of the costs because you
are stopping diseases before they have
the chance to take hold. This is a great

prospect which is why we are pushing
hard at it.

“Big data can also give us a better
understanding about what is going on in
the delivery of healthcare, at the system
level, and through those insights you can
start to create efficiencies.”

The use of data can be an empowering
educational tool for the public, giving
them knowledge, underpinned by sci-
entific research, which guides better
health behaviour.

“Having insights at all levels - patient,
prescriber and policymaker - is going to
really help make a difference,” says Mr
Leblay.

Understanding patient behaviour -
how a person responds to a diagnosis, a
treatment plan and the medicine itself -
is made easier by big data which enriches
real world evidence alongside academic
research and clinical trials.

“Together, this data can give us insights
we just didn’t have in the past. Insights
that will allow us to increase the like-
lihood of treatment success and help
healthcare systems to run more effi-
ciently,” he adds. "This in turn, could lead
to more sustainable healthcare by stop-
ping unnecessary treatments for exam-
ple, or by making medical interventions
at the optimal time.

"It can also give us a 360-degree view
of a patient, enabling their progress to
be followed, and helping healthcare pro-
fessionals and their patients to make the
best treatment decisions together.

“Ultimately, big data gives us fresh
intelligence and a huge opportunity
to improve the lives of patients and
their families.”

Janssenis puttingits big dataideas into
action across the UK and last year signed
afive-year joint-working declaration with

the Welsh government, Public Health
Wales, and Cardiff and Vale University
Health Board to develop a personalised
database to analyse the outcomes for
patients with myeloma.

It is also a mainline supporter of the
world-leading project to complete the
genome sequencing of all 500,000 UK
Biobank participants, in collaboration
with the government’s UK Research and
Innovation agency. The data it generates
will sharpen understanding and shape
treatments and prevention of diseases
such as cancer and dementia.

“We have the potential to positively
impact global and individual health
with big data,” says Mr Leblay. "Our goal
is to be at the forefront of innovation,
embracing the most advanced technol-
ogies and contributing to game-chang-
ing initiatives. But we cannot solve this
alone, everyone has a piece of the puzzle
and we have to work together.

“With a wealth of scientific heritage,
| believe Janssen is well placed to play
a key role in connecting data insights
and helping to shift the healthcare par-
adigm, not just on the treatment side,
but in prevention and disease intercep-
tion too.

“Our vision of creating a world without
disease is what we work towards every
day and | am certain big data will be vital
in helping us to achieve this.”

For more information please visit
janssen.com/uk
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We need to
redefine and
rethink agein

Could reclassifying 'ageing’ as a disease
or condition alleviate the suffering that
accompanies getting older?

Marina Gerner

e all age as time goes by. The
idea that ageing is a natu-
ral and inevitable process

is ancient. So much so, that when a
nonagenarian dies, we say it’s “of old
age” or “natural causes”. Even though
the actual causes are age-related dis-
eases. Now, some scientists argue that
we need to redefine ageing.

David Sinclair, geneticist at Har-
vard Medical School, says ageing
should no longer be seen as a natu-
ral consequence of getting older, but
as a condition in and of itself. What
could be the implications of a new
definition? The World Health Organ-
ization and the US Food and Drug
Administration classify diseases and
this guides how drugs can be trialled,
prescribed and sold. It could also
direct more research and investment
into the field.

Could changing the way we con-
ceptualise ageing therefore revolu-
tionise healthcare? And if so, would
the pharma industry start producing
compounds to tackle ageing?

But first,howtodefineageing? There
is a range of views on this. “Based on
science, ageing can be seen as a func-
tion of molecular mechanisms and
diseases in addition to hereditary
genetic factors and epigenetic factors,
responding to lifestyle, nutrition and
our natural and social environment,”
says Alexander G. Haslberger, profes-
sor at the University of Vienna’s nutri-
tional department and board member
at Verita Healthcare Group.

When biologists talk about ageing,
they refer to the deteriorative part of
the process as “senescence” to avoid
confusion, says David Gems, professor
of biogerontology at University College
London. “Senescence is deteriorative
change and it’s clearly pathological.”

Critics say that classifying ageing
as a disease would further stigma-
tise older generations or that it might
divert attention from encouraging
healthier lifestyles.

Those who say, “let’s celebrate
ageing, it’s not a disease’ miss the
mark”, argues Professor Gems. Such
arguments are well intended, but
overlook the “real urgency of trying
to do everything possible to prevent
all aspects of senescence, the main
cause of disease in the world. To say
that ‘suffering in later life, that’s OK’
isinhumane”, he says.

A fruitful line of analysis “is to rec-
ognise ageing is the main risk factor
for a host of diseases that restrict and
Kkill people in later life: coronary heart
disease, stroke, type-2 diabetes and
dementia”, says Alan Walker, profes-
sor of social policy and social geron-
tology at the University of Sheffield.

“I'd call it a condition, not a dis-
ease,” says Professor Warren C.
Ladiges, of the University of Wash-

ges/Getty Images

ington, who is director of the Ger-
opathology Research Network. “It’s
multi-factorial; there are a number of
mechanisms and processes that are
involved, and they can’t be targeted
with one magic bullet.”

Even if ageing is not redefined as a
disease, many scientists agree that
the way we address ageing needs to
evolve. Why is that? The change in
perspective is a fundamental shift in
medicine, argues Luigi Ferrucci, sci-
entific director of the National Insti-
tute on Ageing in the United States. If
the biological mechanisms of ageing
are fixed and unchangeable, then the
study of ageing becomes a "specula-
tive science”, he says.

But if we acknowledge that ageing
is at the root of most chronic diseases
and, if the mechanisms of ageing may
be modulated, then understanding
ageing opens incredibly powerful per-
spectives, says Dr Ferrucci. He argues
that slowing down ageing will affect
all diseases and could truly expand
people’s health-spans. This, in turn,
would curtail the cost of healthcare.

Over the last few decades, scientists
have gained new insights on how
different organs age and how people
have different levels of resilience in
the face of ageing. Studies in mice, for
example, have shown what happens
when cells age and scientists have
effectively used drugs to extend the
lifespans of mice.

Research hasrevealed that so-called
longevity genes, which control our
health and fitness, can benefit from
exercise and intermittent fasting.
Alternatively, they can be boosted
with drugs, as the experiments with
mice have shown.

Some of the drugs that extend
lifespans, and protect from a number
of age-related diseases, are already
in use for specific diseases, rather
than overall ageing. Metformin, for
example, is acommon drug for type-2
diabetes. In the TAME (Targeted Age-
ing with Metformin) study, run by
the American Federation of Ageing
Research, healthy men and women in
their early-60s were asked to take the
drug. The study had a small sample,
but its results were positive.

This study illustrates that “the phar-
maceutical industry has started to
produce compounds for the improve-
ment of ageing-relevant mechanisms
and diseases”, says Professor Hasl-
berger. “However, they need a new
molecular understanding of the age-
ing mechanism as fast as possible to
take this to the next stage.”

Would these developments be
likely to spark more interest from the
pharma industry? “If drugs could be
developed that might be taken reg-
ularly by humans for many years,
say from middle age, to prevent
age-related disease, then the pharma
industry might be interested,” says
Professor Janet Lord, director of the
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of people aged 50 to 64 have three
or more long-term health conditions
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of men over 80 need help with
the activities of daily life (such as
washing and dressing)
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of women over 80 need help with the
activities of daily life

Centre for Ageing Better 2019
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There are a number of
mechanisms and processes that
are involved, and they can’t be
targeted with one magic bullet

University of Birmingham’s Institute
of Inflammation and Ageing.

Is a change of definition the first
step to revolutionising the field?
“Some scientists believe that if age-
ing is classified as a disease, then you
could design and run clinical trials to
slow ageing, as the regulatory bod-
ies only approve trials and drugs for
disease indications. Currently this is
circumvented by carrying out trials
to reduce features of ageing such as
frailty or age-related diseases,” says
Professor Lord.

Given that current clinical trials
tend to use repurposed drugs, “what
may be much more effective and
entice pharma to invest is to have new
drugs designed specifically to target
ageing”, she says. “Pharma, in my
opinion, is not likely to invest in this
area and it needs investment from
government to get this exciting new
field going.”

A new definition “would help alittle,
but is not the major hurdle”, says Pro-
fessor Lord, pointing out that drugs
are not tested on people with several
conditions, despite most older people
being “multi-morbid”.

This concern is echoed by Christina
Victor, professor of gerontology and
public health at Brunel University
London. “Most people live with multi-
ple conditions, and we’re bad at man-
aging and treating those,” she says.
People might have a psychologist for
dementia and an endocrinologist for
diabetes, but they are treated in silos.
Instead, you need a workforce that
can deal with multi-morbidity in an
integrated way, says Professor Victor.

Professor Ladiges is pioneering
research on drug cocktails, which aim
toaddress multiple age-related issues.
“Many of the drugs we’re interested in
are already clinically approved,” he
says. “The question is, how do they
interact when you take them simulta-
neously? It’sjust a matter of time until
we bring the drug-cocktail concept
from the laboratory to the clinic.” ®
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India: a growing pharma powerhouse

India’s economy may
be struggling, but

its pharmaceutical
industry is booming,
thanks to initiatives
to improve domestic
access to medicine
and a solid export
market. But can such
growth continue?

Nick Easen

espite the gloomy eco-
nomic news coming out of
India, the pharmaceutical

sector still looks solid. Drill down
and you realise why: the country is
the largest provider of generic drugs
globally and accounts for 60 per
cent of all vaccines produced world-
wide. It is a heavyweight in industry
circles and the planet’s third-largest
producer of drugs by volume. These
are astounding numbers.

While the country’s economic
growth sinks under 5 per cent, India’s
pharmaceutical industry is growing
by 7 to 8 per cent a year, according to
the Indian Pharmaceutical Alliance,
while rating agency ICRA expects
growth of 11 to 13 per cent in 2020.
Strong demand is buoyed by better
access to medicines in the domes-
tic market, increasing spending on
healthcare, and a higher incidence of
chronic diseases.

“This is supported by a rising middle
class whose disposable income keeps
growing rapidly; a large proportion of
these funds is being spent on health-
care and health insurance as the coun-
tryand its people develop and mature,”
explains Vikas Bhadoria, senior part-
ner at McKinsey & Company.

“Currently, Indian consumers are
spending nearly 1 per cent of their
total income on drugs and pharma-
ceuticals. With the rise in the per
capita income, current spending is
going to triple, to approximately $33
per annum, by 2020.”

The market is already worth
$38 billion a year, which includes
exports. It employs 2.7 million people
directly or indirectly and has world-
class capabilities in formulation
development. There’s a strong entre-
preneurial spirit with an established
footprint in large international mar-
kets such as the United States. The
industry is now India’s fourth largest
exporter of goods.

“The country’s growing capabil-
ities in contract manufacturing,
research and development, as well

. S 9

as clinical trials, also make it a pre-
ferred partner for the global pharma-
ceutical industry,” says Sujay Shetty,
health industries leader for India and
partner at PwC.

Then there’s the Ayushman Bharat
Yojana, launched only last year. This
government healthcare programme is
the biggest in the world and is aimed
at providing affordable treatment for
500 million people, or 40 per cent of
India’s population, including 100 mil-
lion vulnerable families.

“This is seen as an opportunity by
pharma companies to help the under-
served masses with affordable drugs,”
notes Tim Hoctor, vice president of
professional services at Elsevier.

Still there are many challenges.
Healthcare infrastructure in India
is inadequate when compared to the
size of its population. Roughly 29
skilled health workers are available
for every 10,000 people in India com-
pared with 41 in China and 111 in the
United States. Fewer than a third of
Indians have health insurance, the
rest deal with medical bills directly.

“The inability to pay for medicines
is another challenge that many peo-
ple face. The Indian government’s
expenditure on healthcare is low,
about 1 per cent of GDP compared to
2.5 to 3 per cent of GDP when analys-
ing other developing economies such
as China, Malaysia and Thailand,”
says McKinsey’s Mr Bhadoria.

Despite the potential for growth in
the Indian pharmaceutical industry,
itis being squeezed from many sides.
Generic drugs manufacturers are
facing stringent pricing pressures
from the government that is keen
to make treatment more affordable,
yet Indian medicines are already
the lowest priced in the world. At
the same time, growth in its key US
export market is moderating, due to
price erosion and greater scrutiny
from regulators.

“Generics exports, specificallytothe
United States, have been a key driver
of double-digit growth for top Indian
pharmaceutical companies over the
last few years. America accounts for
over a third of total exports. Indian
drugs reduce healthcare spend in the
United States to the tune of over $20
billion every year,” says Mr Bhadoria.

“Despite investments by some
companies in newer product classes,
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Currently, Indian consumers
are spending nearly 1 per cent
of their total income on drugs

and pharmaceuticals

such as biosimilars and specialty
drugs, the contribution of non-ge-
neric products to the current revenue
of pharma companies is miniscule.”

India’s pharmaceutical industry
has been slow to innovate when it
comes to new molecules or complex
generic drugs. There’s also a lim-
ited government-supported research
ecosystem. Certainly, there is scope
to improve collaboration between
state-run institutes and industry.

“A talent pool with advanced skills
is also limited in India, with only
2,000 PhD students enrolled in phar-
macy institutes, compared to over
15,000 PhD students enrolled in the
United States,” Mr Bhadoria explains.

Asthedisease burden in India tran-
sitions towards chronic diseases,
there is rising demand for special-
ised medicines, which are currently
more expensive than acute drugs.
What India’s pharmaceutical indus-
try is extremely good at though is
producing quality medicines at keen
prices, especially when they fall off
the so-called patent cliff. Therein lie
future opportunities.

“India today is the primary supplier
of essential medications for numer-
ous disease areas worldwide, help-
ing save millions of lives every year.
If it extends this noteworthy cause
of affordable, accessible medicine
to the world, it could be a winner,”
Mr Bhadoria concludes. ®
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VALUE OF THE INDIAN RETAIL
PHARMACEUTICAL MARKET

Value in billion dollars

25 29 33 38 44 51 59

India Brand Equity Foundation 2019
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‘It must become our
goal that all countries
and their citizens, not

just the wealthiest,

can benefit from
breakthroughs’

hroughout the  2010s,
advances in digitalisation
have impacted every area of

society, business and how we interact
with the world around us. We have
seen huge leaps in areas from artifi-
cial intelligence and deep-learning,
to genomic sequencing and genetic
engineering, which have already
started to change the lives and
expectations of patients.

As we look ahead to a new decade,
sustained innovation in medical sci-
ence, made possible by technology,
will empower society to progress
from a one-size-fits-all approach to
one which is personalised, preven-
tive and predictive, and dare we
suggest, curative.

Hopefully, if I write a similar col-
umn in 2030, I'll be looking back at
a decade where 3D printing of organs
became normal, regenerative and
stem-cell medicine became widely
accessible, and quantum comput-
ing-enabled research and develop-
ment had started to show we could
eradicate previously incurable dis-
eases or improve their treatment.

Clearly, there is great promise
in the future of pharmaceuticals
around digital, devices, diagnos-
tics and broader biologically based
therapies, but there are also great
challenges that will only be met by
working together.

Changing global socio-economic
and political factors will impact
how the industry operates, and we
must retain the ability to exchange
ideas across borders to continue col-
laborating. Furthermore, trust is
vital and citizen trust will be cru-
cial to the future of pharmaceuti-
cal innovation, because without it
data-sharing and availability will be
severely constrained.

Equally, the industry must work
to enshrine diversity as a found-
ing principle at every level, from
the make-up of clinical trial partic-
ipants, to scientists at the bench, to
caregivers and practitioners, to the
boardroom. It must become our goal
that all countries and their citizens,
not just the wealthiest, can benefit
from breakthroughs.

We will also find ourselves deal-
ing with more ethical issues during

the next ten years. Whether genome |}

editing, highlighted by the interest

in CRISPR-Cas9, or memory manipu- |

lation in the field of neuroscience to
treat post-traumatic stress disorder,
grappling with the implications of

these questions will require a plural-
ity of input from regulators, govern-
ments, academia, and pharmaceuti-
cal and healthcare organisations.

There are also likely to be emerging
commercial challenges to the indus-
try. New developments will come
at a cost, and the entire ecosystem
will need to agree on new ways to
value, calculate and fund the costs of
healthcare delivery.

Key stakeholders must evolve to
become an integrated community
embracing all aspects of healthcare,
which will require deeply collabora-
tive working relationships. It’s also
not unlikely, given the effect of dig-
italisation, that we’ll see some of
today’s technology giants competing
and perhaps replacing some of the
traditional research-based pharma-
ceutical companies.

Finally, the current skills shortage
will become even more acute if we
don’t come together to tackle it. The
skills needed by the pharmaceutical
and healthcare industry will need to
evolve constantly due to the impact
of digitalisation. Success will require
an acceptance that the rate of change
of the technology-science contin-
uum is so rapid that extra effort will
have to be expended to keep the
workforce’s capabilities up to date, as
well as a greater sharing of skills and
best practices.

Through global co-operation and
collaboration, I am confident we will
have a chance to see these challenges
can be met, and that we can con-
tinue to make significant strides in
improving the health and wellbeing
of patients around the world. This is
an exciting time to be with a pharma-
ceutical company and I predict we
will see significant changes in a few
short years from now. @

Dr Steve Arlington
President

Pistoia Alliance
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Q&A

Connecting
the dots along |
the pharma
value chain

Industry leaders hold the "magic
wand” to empower their talent
to supercharge the potential of
a patient-centric pharma value
chain, says Louis Hendriks,
founder and initiator of

Global Value Web

What have you done lately?
During my recent travels I've had
the opportunity to exchange
thoughts with senior health-
care and life sciences talent around
the world. These talks underscore the
challenge of identifying and connecting
data to empower science and business.
The itinerary hit key industry groups and
events starting with #0HDSI in Bethesda,
Washington, and then taking in trav-
els across India with the Dutch Mission
for Health, checking in at the excel-
lent Pistoia Alliance meeting in Boston
and on to the Globalize, Modernize and
Transform at the ISPE annual meeting in
Las Vegas, circled back via Bethesda for
a “feet onthe table” discussion with drug
authorities, and finishing off in the UK
with the Lab of the Future in Cambridge.
The topics ranged across collaboration
between healthcare and life sciences,
the granularity of drug substances
data and how the patient-driven value
chain philosophy can tie it all together.
Diverse topics, great conversations
and one common denominator: data.
Unfortunately, the data is loosely con-

nected or not even connected at all.
All those great scientific minds, that
passion to make healthcare better, still
we are missing out on the full potential.

o6

It’s industry leaders
that can empower
the industry
scientists to become
co-creators towards
a patient centric
pharma value chain

What can we do about it?
Health and life sciences indus-
try can collaborate so much
better and put all that data into
a logical context of bringing a quality
product to the right patient, on time
and in the right place. Thus, connect-
ing the dots along the patient-cen-
tric pharma value chain. Let’s look
at how a molecule transforms into
a drug product and how it reaches a
patient. Data, particularly connected
data, empowers every aspect of that
journey and brings value daily. Global
Value Web executes on transforma-
tional data services that contribute,
at the core, to the value chain trans-
formation. We have proved through
a variety of services that these steps
transform disconnected data into
a better functioning and more pro-
ductive state. This in function of drug
product reaching patient. There’s no
lack of technology nor data. There’s
lack of context. Value chain context.

e And what are some
observations here?
o One aspect is “control by
data” and the drive towards a
lean pharmaceutical-life sciences
value chain. Increasing efficiency
and effectiveness with focus on
improved outcomes for patients, |
believe, go hand in hand. Through my
discussions, | realise so much more
evangelist work is needed. There is a
danger we remain stuck in a certain
regulatory framework, and overall
mindset, which some believe to be
the only truth and that others are
already bending towards the future.
Another aspect is being trapped into
a "data integrity” discussion, where
data-integrity becomes the objec-
tive, rather than an outcome of an
excellent orchestrated end-to-end
patient value chain.

What’s the key takeaway

from all this?

The industry is at the cusp

of massive transformational
change which requires us to bring way
more drug product to a far more var-
iable patient base. Faster. Thus, caus-
ing an explosion of data. It all becomes
visible in the industry’s global value
chain and the transformation of it;
towards globally integrated collabora-
tion, directly driven by the need of the
patient, enabled by data.

e And where are we in the
process of transformation?
Making the switch from the old
industries operating models to

one single new health operating model

may just be the transformational wave
for the coming decade. We are now in
the early days of that transformation.

0 Any closing thoughts?

Yes, I'd like to call upon indus-

try leaders to empower their

scientific and business talent
to increase their focus on their data;
name it, own it, improve it! Scientists
need to be able to take responsibil-
ity for their own content in a digitized
environment. Content becomes data.
Ask them to treat their data as pieces
to a puzzle which represents a patient
centric pharma value chain. Become
co-creators.

My team and | are here to enable that.
Working directly with the scientists and
business process owners to get it in the
right context. Driving true value.

www.global-value-web.com,
louis.hendriks@global-value-web.com
+1832542 9844
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antibiotics

really wor

Antimicrobial resistance is one of the
greatest challenges of our time, but

few new antibiotics are currently in
development. The NHS is testing the
world’s first subscription-style payment
model in an attempt to change this

Natalie Healey

acteria are better than
any of us at adaptation.
Reproducing in minutes,

evolution can happen rapidly. This
is how antimicrobial resistance
occurs: the germ that develops
armour to medication is able to pass
this trait to its offspring.

It’s survival of the fittest. Humans
are constantly playing catch-up
and need new antibiotics for when
the older drugs no longer work. But
we’re simply not developing them
fast enough.

Antimicrobial resistance is a
huge and ever-growing problem.
Resistant bacteria already cause
more than 700,000 deaths globally
every year. Former UK chief medical
officer Professor Dame Sally Davies
recently called for an Extinction
Rebellion-style campaign to help
people and politicians see that anti-
microbial resistance is as much of a
crisis as climate change.

Economist Lord Jim O'Neill agrees
that public awareness of this issue
is dangerously low. From 2014 to
2016, he led an international assess-
ment, the Review on Antimicrobial
Resistance (AMR), to analyse the
global problem of rising drug resist-
ance and propose concrete actions
for tackling it.

“Antimicrobial resistance doesn't
have its Greta Thunberg. But the

consequences of not solving the
problem are more known than cli-
mate change,” he says. “It's a major
dilemma. A lot of people think at the
first signs of feeling slightly ill, go to
the doctor and get an antibiotic. We
need to stop treating these things
like sweets.”
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Alot of people think
at the first signs of
feeling slightly ill, go
to the doctor and get
an antibiotic. We need
to stop treating these
things like sweets

Greater awareness from the public
could help as overuse of these med-
icines has led to the problem in the
first place. But until pharmaceutical
companies invest in new antimicrobi-
als, the threat of a post-antibiotic era,
when a simple ear infection could be
fatal, will not go away.

Significantly, in July 2019, the
Department of Health and Social Care
announced that the NHS will test the
world’s first subscription-style pay-
ment model to incentivise pharma-
ceutical organisations to develop new
drugs for resistant infections.

Thetrial will be led by the National
Institute for Health and Care
Excellence (NICE), NHS England
and NHS Improvement. Pharma
companies will be paid upfront for
access to medication based on its
usefulness, rather than the amount
that will be prescribed.

We’re used to paying for an antivi-
rus subscription to protect our tech-
nology, so could an antibacterial
equivalent be what’s needed to safe-
guard public health?

Dr Anna Maria Geretti, profes-
sor of virology and infectious dis-
eases at the University of Liverpool’s
Institute of Infection and Global
Health, points out that something
needs to change. The emergence
and spread of antimicrobial resist-
ance has outpaced innovation.

“Resistance to antibiotics is a grow-
ing threat globally. There is increas-
ing mortality, especially with certain
types of infections for which there
are very limited treatment options,
such as gram-negative bacteria, that
are recognised by the World Health
Organization as ‘priority pathogens’
and a global threat,” she says.

But for a pharmaceutical company,
research and development costs for
a new antibiotic are far and above
the revenue generated once the drug
reaches the market. As the medicine
will target a high-risk infection, its use
would have to be restricted so patho-
gens do not become resistant to it too.

“Appropriate usage, although an
important healthcare objective, isin
conflict with pharmaceutical com-
panies' revenue objectives,” says
Beth Woods, senior research fellow
at the Centre for Health Economics.
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That’s where this new payment
model comesin. It’sbased on “delink-
age”, where a drug’s profitability is
isolated from its volume of sales. The
scheme proposes that pharmaceuti-
cal companies will be paid upfront
for access to new antibiotics based
on how useful they are expected to be
for patients and the NHS, rather than
how often they will be used.

Ms Woods is part of the team at the
Policy Research Unit in Economic
Evaluation of Health and Care
Interventions, which provides
cost-effectiveness analysis to the
Department of Health and Social
Care. Her group will come up with
a value-based payment for the new
antibiotics submitted for the trial.

The first phase of the project will
focus on developing an outline for
the payment model and selecting

two antibiotics to undergo the
assessment, which is likely to con-
clude at the end of 2020.

“We will learn through this trial
how effective it is in bringing innova-
tion to patients in need. In the forth-
coming months, we expect to see the
first concrete proposals from phar-
maceutical companies to NICE, NHS
England and NHS Improvement,”
says Professor Geretti.

Understandably, some people
might feel queasy about the tax-
payer creating incentives for big
pharma. But is it so crazy that it just
might work?

“It's the only initiative that any
government anywhere in the world
has come up with since the AMR
review. So let's give it a chance,” says
Lord O'Neill.

But even if the UK scheme does
turn out to be an important step in
tackling antimicrobial resistance, to
address global market failure of new
antibiotics, other healthcare sys-
tems all over the world will need to
follow its lead.

Another dilemma is whether the
value NICE and the NHS place on a
new antibiotic will be something that
is truly attractive to pharmaceutical
companies, while remaining eco-
nomical for the health service.

According to Rebecca Glover and
colleagues from the Antimicrobial
Resistance Centre at the London
School of Hygiene and Tropical
Medicine, the model could create
“perverse incentives in the future,
with companies holding back inno-
vations in the hope that perceived
value will increase as antimicrobial
resistance rates get worse”.

Lord O'Neill believes we won'’t see
a significant shift on antimicro-
bial resistance until pharmaceuti-
cal companies show a firm commit-
ment to putting public health before
profit. “Less talk, more action,” is
needed, he says.

“The amount of talk about the
role of pharmaceutical companies
and new drugs that has gone on for
the past four years is ridiculous rel-
ative to the action. I would like the
pharmaceutical industry's leaders
to show their Tesla moments,” Lord
O’Neill concludes. ®

RISE IN BLOODSTREAM INFECTIONS DUE TO ANTIBIOTIC-
RESISTANT PATHOGENS IN ENGLAND

Number of resistant infections

2018

English Surveillance Program for Antimicrobial Utilisation and Resistance (ESPAUR) 2018-2019
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Acino and Quay steer

new course for

contract development
and manufacturing

As the era of blockbuster drugs comes to an end, pharma is moving
towards drugs that are increasingly complex and made for small
patient populations, creating opportunities and challenges for
contract development and manufacturing organisations (CDMOs)

he CDMO industry started

out decades ago as a niche

service, offering additional
manufacturing capacity or speciality
services to pharmaceutical companies.
Now pharmaceutical and biotechnology
companies increasingly see CDMOs as
an extension of their own development
and manufacturing resources, providing
capabilities that are fully integrated with
their services and processes.

Many pharmaceutical companies are
refocusing on their core capabilities
and strengths, leading to divestments
of in-house manufacturing capacities in
some areas and to a growing reliance on
CDMOs in others. Mid-size companies in
particular are finding that partnerships
can provide integrated manufacturing
solutions in this new environment.

There is much at stake for pharma-
ceutical companies when choosing a
partner for their manufacturing out-
sourcing needs. Proven reliability and
impeccable quality standards are key
to choosing a CDMO that must also be
able to demonstrate the capability and
experience to manage the technology
transfer required to provide effective
process solutions on an industrial scale.

The goal of technology transfer is to
transfer product and process knowl-
edge between development and com-
mercial manufacturing and within
or between manufacturing sites to
achieve project realisation. This knowl-
edge forms the basis for the manufac-
turing process, control strategy, pro-
cess validation approach and ongoing
continual improvement within the
development phase.

Technology transfers are the most
complex and time-consuming pro-
cesses for a CDMO, especially because
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A new approach

is needed, which
will require a spirit
of collaboration
and integration

multiple partners and sites may be
involved. However, successful part-
nerships between different teams can
bring significant benefits to customers
and, ultimately, to patients. Having a
product developed while considering
future scale and costs, and bringing
together experts from all relevant func-
tions, can make a positive difference.

Felix Faupel, head of contract man-
ufacturing at Acino, which offers a full
service, best-in-class contract manu-
facturing for oral solid dosage forms,
says partnering and flexibility are
critical for mid-sized CDMOs in this
fast-changing environment.

“"When pharma companies or even
startups begin their developments, it
is crucial for the overall project calcu-
lation to understand how their prod-
ucts can be upscaled, commercialised
and what their cost structure may look
like in the future,” he says. "The tech-
nology transfer to commercial scale is
therefore a crucial step in every devel-
opment journey and must be con-
sidered at an early stage. Integrated
CDMO solutions can help to overcome
this complexity because they evaluate
a new development from end to end.”

In October, Acino  Contract
Manufacturing announced a strate-
gic partnership with UK-based Quay
Pharma for the formulation and devel-
opment of manufacturing processes
for oral solid dosage forms.

Through the partnership, both com-
panies will broaden their customer
offerings and create a smooth and
integrated path between pharmaceu-
tical development provided by Quay

and all commercial manufacturing ser-
vices provided by Acino. Quay can offer
clients access to Acino’s extensive
experience of commercial manufac-
turing of oral solid dosage forms, while
Acino, based in Switzerland, is able to
offer Quay’s scientific excellence in
pharmaceutical development to its
contract manufacturing customers.

Maireadh Pedersen, chief execu-
tive of Quay Pharma, says: "Quay spe-
cialises in working with new chemical
entities producing innovative and most
effective formulations. This fits in per-
fectly with Acino’s advanced capabili-
ties in oral solid dose manufacture.

“Acino has a strong heritage in the
provision of high-quality products and
we look forward to working closely with
Acino on being able to support our
customers to successfully bring their
new medicines to market.”

The future of pharma depends on get-
ting complex drugs to patients as quickly
as possible. To make this happen a new
approach is needed, which will require
a spirit of collaboration and integration.
This means working together to bring
the drugs patients need through the
different stages of clinical development
to successful market registration. This is
what we all want to achieve.

For more information please visit
acino.swiss
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