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What does the future hold for 
cell and gene therapy?

The successful treatment of patients with cell and 
gene therapy in the past five years has reinvigorated 
hopes that these therapies will transform the life 
sciences industry in the coming future. Key players 
are paying close attention to the hundreds of global 
clinical trials underway, keen to explore the ways in 
which cell and gene therapy can address patients’ 
unmet needs. The recent FDA approval of Novartis’ 
CAR-T cell therapy is evidence of the potential and 

readiness for this technology to change the patient 
care landscape.Based on extremes, the simulated 
four worlds will expand your thinking and help you 
consider your organisation’s position and strategy. 

Are you prepared for these different scenarios? Which 
world would you like your organisation to be a part 
of? What can you do to position yourself for success? 
Keep these questions in your mind as you immerse 
yourself in our four worlds.

Have you ever wished you could look into the future of an industry? At PA, we've done 
just that. By using our FutureWorldsTM scenario planning tool, we've explored how cell 
and gene therapies may unfold in the next 25 years.

What will the cell 
and gene therapy 
industry look like 

in 2040?
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ON THE BRINK 
In the past five years, cell and gene therapy has 
stolen the limelight as it's moved from theory to 
successful treatments. With hundreds of clinical trials 
underway, and therapies such as Novartis' CAR-T cell 
and Amgen's IMLYGIC already approved, this field 
has captured the interest of many key players. As 
our 'Beyond the hype: making cell and gene therapy 
a reality'1 report highlighted, this is a pivotal time. 
These therapies need to avoid riding the Hype Cycle 
Rollercoaster (right) as interest is at an all-time high 
and concerns around safety are rising, eg patient 
deaths halted one of Juno’s CAR T-cell trials2. 

Nevertheless, cell and gene therapies represent a 
significant opportunity to address unmet patient 
needs and transform medicine. It's therefore vital 
organisations look past immediate technological 

and regulatory hurdles to consider their long-term 
position and strategy. This is where FutureWorldsTM                 
can help you.

HYPE CYCLE ROLLERCOASTER

Before applying our FutureWorldsTM tool, let’s take a look at 
where the cell and gene therapy industry is today.

Setting the scene

1. PA Consulting Group, 'Beyond the hype: making cell and gene therapy a reality', http://www2.paconsulting.com/Beyond-the-Hype_download-a.html  2. Bloomberg Markets, ‘Juno 
soars after regulators allow leukemia study to resume’, http://www.bloomberg.com/news/articles/2016-07-12/juno-soars-after-u-s-regulators-allow-leukemia-study-to-resume                           
3. ScienceDirect, 'Japan's challenges of translational regenerative medicine: act on the safety of regenerative medicine', www.sciencedirect.com/science/article/pii/S2352320416300098

Introducing FutureWorldsTM

FutureWorldsTM provides a framework to help us consider 
the uncertainties within the cell and gene therapy industry – 
and to come up with four future scenarios.

WHAT IS FUTUREWORLDS?
It's rare that the future is simply a natural 
extrapolation from the current situation. This 
means it's important for organisations to open up 
their thinking and challenge assumptions to create 
strategies that incorporate future uncertainties. 
This is where our proprietary scenario planning 
tool – FutureWorldsTM – comes in. FutureWorldsTM 
is a platform that enables cross-functional teams to 

incorporate future uncertainties and their implications 
to envision scenarios based on extremes. 

It's a powerful tool for strategic evaluation and it has 
benefitted organisations across a number of sectors, 
eg energy, consumer goods, telecommunications 
and healthcare, to drive innovation and enhance the 
decision-making process.
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HOW WE'VE USED IT
The field of cell and gene therapy is an ideal 
candidate for FutureWorldsTM due to its  potential 
and uncertainty. This area holds a lot of promise 
and advances in technology are happening at an 
unprecedented rate. Moreover, the therapies are 
incredibly complex, so it's not yet clear how the world 
will adapt to them and what the future will look like. 

We used the FutureWorldsTM tool to analyse the 
uncertainties facing the field. The natural main 
drivers dictating the success or failure of cell and 
gene therapy, the commercialisation potential and 
society's and industry’s appetite came through to 
produce four extremes. These four extremes represent 

four potential futures. Throughout the process, we 
pulled on knowledge from within PA, academia, 
industry and across geographies – bringing in experts 
on regulations, healthcare transformation, medical 
devices, market access, technology and genomics. 
This allowed us to have several in-depth discussions 
on what the key drivers were for cell and gene therapy 
and how we see the various extremes playing out. 

After applying the FutureWorldsTM methodology, we 
produced four views of how the future may develop. 
We've outlined these four scenario worlds in the 
following pages and included insights on how they'll 
affect individuals and key players.

DEFINITIONS
We've included a number of treatment types under 
the umbrella term 'cell and gene therapy'.

CELL-BASED THERAPY 
The administration of cellular material into a 
patient for therapeutic benefit. This normally 
means whole live cells, eg stem cells.

GENE THERAPY
A set of techniques that modify the expression 
of an individual’s genes – normally through 
administering DNA via a viral vector.

GENE MODIFIED CELL THERAPY
Many diseases benefit from a combination of 
cell and gene therapy techniques, whereby cells 
are genetically modified and administered to a 
patient, eg CAR-T.

TISSUE ENGINEERING
For the purpose of this report, we've included 
aspects of tissue engineering that overlap with 
cell therapy and involve the addition of live 
cellular material.

GEOGRAPHIES
Currently, different markets have varying stances on 
cell and gene therapy. For example, Japan is currently 
trying to attract regenerative medicine companies 
by allowing conditional marketing approval based on 
phase II trials3. 

As the cell and gene therapy field grows, it's 
likely different markets will represent different 
environments for the sector. This may be due to 
general economic factors, eg emerging markets may 
overtake established ones, or specific factors for life 
sciences, eg the different healthcare systems and                          
regulatory requirements. 

As you read on about the various scenarios that could 
unfold for cell and gene therapies, keep in mind that 
different markets could follow separate paths. The 
international environment will add another layer of 
complexity and uncertainty to the future of cell and 
gene therapy, and should be considered when making 
the strategic decision about where your organisation 
should play.
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Genomic studies 
uncover key 
susceptibility genes 
for certain diseases

Worldwide protests 
after gene doping 
and designer baby 
research is funded

Numerous high-profile 
individuals become 
interested in cell and 
gene therapy. Academic 
spin-offs are acquired

High-profile 
allogeneic 
oncology 
trials fail

1 5 9
3 7A few large pharma 

players discontinue 
cell and gene therapy 
programmes 

2

Tight restrictions 
are placed on 
manufacturing 
processes. Scale-up 
and automation proves 
to be very challenging

Autologous trials for 
cancer initiated by 
academia generate 
successes

Gene therapy trials 
commence that 
alter susceptibility 
genes of patients

4 8
6

Large pharma players 
create or acquire 
subsidiaries to meet the 
demands of the wealthy

FIVE STAR WORLD INDICATOR
The growing trend of healthcare consumerism has led to the development of various 'luxury' health offerings 
that combine exclusive hospitality with quality healthcare provision. This began with the opening of premium 
wings in hospitals alongside offering VIP services such as fine dining, limousine drop-off and 24/7 concierge. 

For example, Mount Sinai’s Eleven West Pavilion contains 19 deluxe suites with views over Central Park and 
daily afternoon tea4. More recently, the launch of Nucleus Hospitals represents the first hospital chain entirely 
dedicated to the luxury healthcare market and will be located across India and the Middle East⁵. Evidently, 
luxury healthcare is seeing a growing demand, but it's clear this must be underpinned by clinical excellence. 

Many of the hospitals capitalising on this demand are leaders in their therapeutic areas and are staffed by top 
physicians. This trend towards luxury healthcare shows high-income patients are willing to spend more on their 
health to receive the best care. There could therefore be a market for high-cost cell and gene therapies as long 
as they're safe, effective and delivered in suitably luxurious settings.

Five star world
Cell and gene therapies come at a high cost and therefore 
aren't available to everyone. The industry is driven by 
specialist companies that prioritise patient care.

PERSONAL CONSEQUENCES KEYS TO SUCCESS

Biopharma and medtech
• Implement integrated health solutions to increase 

benefit versus cost

• Develop a clear mergers and acquisitions strategy 
and investment funds for cell and gene therapy

Regulators
• Ensure proper monitoring so companies aren't 

making unfounded claims

• Have procedures for assessing personalised 
treatments on a case-by-case basis

Healthcare payers and providers
• Ensure health economics capabilities to justify 

reimbursement decisions

• Focus on prevention as funding these treatments 
is undesirable

Only highly personalised (autologous) cell and gene 
therapies are viable, and due to the high cost of 
manufacturing and supplying bespoke treatments, 
they're very expensive. 

Therefore, most payers won't reimburse them and, 
as a result, the majority of the population aren't 
able to receive these treatments. Small, privately 
funded companies rise to meet the demand of those 
who have the funds to pay for the therapies. Where 
there's demand, therapies are administered in private 
luxury clinics and there's a huge focus on patient 
care. A high proportion of companies developing 

these treatments concentrate on personalised cancer 
treatments, but other areas also develop, eg cosmetic 
therapy. It's also possible to get preventative gene 
therapy to reduce the risk of diseases with genetic 
components later in life, eg gene therapy to reduce 
the risk of developing osteoporosis or other diseases 
of ageing. Where involved, large pharmaceutical 
companies have a non-traditional role – investing 
in, or acquiring, smaller companies that are kept as 
subsidiaries to maintain the boutique, luxury branding 
of the therapies. Research into cell and gene therapy 
remains prioritised, and certain developments mean 
ethical questions are raised.

EXAMPLE THERAPY AREAS: 

Oncology Preventative Cosmetic Anti-ageing

EVOLUTION OF THIS WORLD

4. The New York Times, 'Chefs, butlers, marble baths: hospitals vie for the affluent', www.nytimes.com/2012/01/22/nyregion/chefs-butlers-and-marble-baths-not-your-average-hospital-
room.html  5. Arabian Business, 'Putting luxury into healthcare', www.arabianbusiness.com/putting-luxury-into-healthcare-advet-bhambhani-623766.html
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One of my patients has a cancer that has no 
current treatment aside from cell therapy. It's 
incredibly hard to care for him when I know 
there's a cure but it's not available.

Rick, Doctor

My mother had Alzheimer’s and it was so hard 
to see her personality slip away. When I heard I 
could reduce my chance of getting the disease, 
I booked in to get the gene therapy in a clinic 
near our Dubai office.

Alice, CEO



$100 genome 
is achieved

Non-traditional 
players get 
involved, eg 
software/
manufacturing

Large automated  
manufacturing sites 
open across the world 
with connected cell 
banks

Genomic 
sequencing 
becomes 
commonplace

1 5 9
3 7 11Allo-CAR-T 

trial succeeds

2

Advances in 
cryopreservation 
simplifies the 
supply chain

First stem cell 
therapy for blindness 
hits the market Wave of CRISPR 

gene therapy 
clinical trials begin

More products hit 
the market in new 
therapy areas at a 
high rate

4 8
6 10

Cell and gene 
therapy becomes        
a medical specialty

EVOLUTION OF THIS WORLD

Large trials show 
allo-MSCs are 
immunoprivileged 
and safe in patients

Advances in technology mean that realistically priced, 
off-the-shelf (allogeneic) cell and gene therapies are 
possible for many diseases. As a result, there's a lot of 
activity in the area. 

Many different life sciences companies get involved, 
eg biotech, pharma and medical devices, but less 
conventional companies also invest and begin to 
develop technology to support cell and gene therapy, 
eg software and manufacturing. 

Competition is fierce and those with an early strategy 
fare better than those who moved into the space to 
capitalise on the opportunity. Genomics research 

and understanding is key to developing the cell and 
gene therapy industry, and it also finds use in other 
industries, eg genetically modified livestock and 
biomaterials. Patients are engaged as healthcare shifts 
from symptomatic care to curative treatments, and 
the general health of the population improves as more 
therapies become available. But as the treatments 
are allogeneic, they aren't effective in 100% of 
patients. This is why companies adopt value-based 
reimbursement, which encourages uptake of cell and 
gene therapy. Emphasis is put on R&D and innovation 
as companies try to get ahead and put products on 
the market and meet demand. 

EXAMPLE THERAPY AREAS: 

Tissue repair Cardiovascular Oncology Ophthalmology 

KEYS TO SUCCESS

Biopharma and medtech
• Focus on R&D to be first to market in new 

therapy areas and gain market share

• Optimise manufacturing and supply chain to 
control costs

Regulators
• Obtain a balance between flexibility (for new and 

diverse approaches) and robustness 

• Work closely with industry to improve the 
regulatory process over time

Healthcare payers and providers
• Implement innovative pricing strategies to allow 

quick adoption

• Commit to major, long-term infrastructure 
transformations

MASS-MARKET WORLD INDICATOR
One of the main challenges facing cell and gene therapy’s breakthrough success in the ‘off-the-shelf’ 
marketplace is manufacturing. Current investigators are too focused on discovering the cure and rushing to 
clinical trials without taking the time to understand the intricacies of the end-result manufacturing process. And 
this is likely to result in purely autologous therapies being developed.  

Companies such as Cellectis6 have devoted their efforts to employing allogeneic cell sources, reducing 
production costs and taking a step towards solving a large supply chain problem facing the cell and gene 
therapy industry. Through their small-scale manufacturing process producing CAR-T cells, they've managed 
to produce therapeutic products with high quality and high yield. But the full scale-up is still to be designed, 
optimised, tried and tested before true large-scale autologous therapies can be created. Whether they be in 
virus production, cell cleansing or cell proliferation and differentiation.

Mass-market world
Cell and gene therapies are acceptably priced and 
available widely. It becomes a large industry, with many 
companies working to bring new treatments to patients.

6. Cellectis, 'www.cellectis.com/en/'
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I feel like every day I'm reading about some 
new advance in cell and gene therapy. What 
has been achieved so far is really amazing and 
the momentum isn’t slowing!

Rob, Journalist

PERSONAL CONSEQUENCES

I was originally sceptical about a new heart 
disease treatment my doctor suggested, but 
she convinced me it was safe and had a real 
chance of working. I had it last month and am 
beginning to see improvements now.

Jane, Pensioner

CELL AND GENE THERAPY IN 2040



Cell and gene 
therapy suffers 
from slow uptake 
as doctors don't 
prescribe them

A few large 
players pull cell 
and gene therapy 
programmes

New FDA regulations 
are published for cell and 
gene therapy which are 
criticised by industry for 
inflexibility

An allogeneic 
stem cell trial 
shows safety 
and efficacy

1 5 9
3 7Some companies 

submit for 
regulatory approval 
but the process 
takes a long time

2

One large player 
invests significantly 
in a manufacturing 
site and advances in 
automation are made 

Over a few years,     
a handful of cell and 
gene therapies hit 
the market

After some adverse 
reactions, cell and 
gene therapy hits 
headlines as safety 
is questioned

4 8
6

NICE rejects some new 
cell and gene therapy 
treatments

RELUCTANT WORLD INDICATOR
Healthcare systems are highly complex and making the required changes to be able to adopt new technologies 
can be challenging. Although this is different across markets, hurdles often include reimbursement and 
physician prescribing habits. A recent example of disappointing uptake is the Repatha/Praluent case. These 
two cardiovascular drugs hit the market in 2015 and were expected to quickly capture sales because of their 
ability to lower LDL cholesterol dramatically. But as the price of treatments comes in at roughly $14,000 a year7, 
payers raised prior authorisation hurdles to limit uptake of the cardio drugs. 

On top of this, physicians were extremely reluctant to prescribe them – despite encouragement from the 
companies and thought leaders pushing the drugs. This reluctance came from the lack of evidence that these 
drugs could improve outcomes as well as lower LDL cholesterol8. Cell and gene therapies, even if off-the-shelf, 
will be pricier than most drugs. On top of this, clinical trials have so far involved very small patient groups over 
a small period of time. Could they suffer similar problems to Repatha and Praluent?

Reluctant world
Key players are risk-averse and don't see the benefit in 
making large changes to their business models, while 
patients are disengaged. As a result, adoption is slow.

SECTOR CONSEQUENCES

KEYS TO SUCCESS

Biopharma and medtech
• Pull back cell and gene therapy programmes 

unless evidence is solid

• Deploy a qualified and experienced field-based 
medical force to increase engagement

Regulators
• Focus on safety data to reflect the public’s 

concern with cell and gene therapies

• Demand longitudinal data from large patient 
groups to show efficacy

Healthcare payers and providers
• Negotiate with biopharma to reduce prices

• Don't reimburse therapies unless real benefit is 
demonstrated

Academia and early research
• Consider clinical setting at an early stage of 

research

• Concentrate on other areas of research as 
funding for cell and gene therapy dries up

Whilst technology and understanding of cell and gene 
therapies develop over time, the relatively high cost, 
together with limited real-world evidence, means 
regulators and healthcare providers are slow to adopt 
the treatments. 

Furthermore, after a few therapies hit the market, 
it becomes clear patients have concerns about the 
therapies – both in terms of ethics and safety, which 
slows uptake further. Regulations develop slowly, 
but become strict as patient safety is a concern. 
Companion diagnostics are required and the process 
is long and costly. Pharma remains tentative about 
investing heavily in cell and gene therapies, despite 
the promise they hold, due to difficulties with 
regulatory approval and market access. Other types 
of therapy have shown promise, eg bioelectronics and 
biologics, so industry is unsure where to focus their 

efforts and tends to spread investment and maintain 
a broad portfolio to minimise risk. Companies try 
to apply a traditional medicine business model to 
cell and gene therapy – one set price, little cross-
industry involvement etc – which has limited success. 
Healthcare systems don't adapt quickly as they prefer 
less risky and cheaper options, pushing for lower 
prices with cell and gene therapy. 

EXAMPLE THERAPY AREAS: 

Oncology Cardiovascular Rare diseases Respiratory

EVOLUTION OF THIS WORLD

7.FiercePharma, 'Amgen rolls out top-line Repatha data in another bid for PCSK9 uptake', www.fiercepharma.com/pharma/amgen-rolls-out-top-line repatha-data-another-bid-for-pcsk9-
uptake  8.CardioBrief, 'New cardio drugs off to very slow start', http://cardiobrief.org/2016/04/27/new-cardio-drugs-off-to-very-slow-start/
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I don’t see why anyone would think introducing 
new cells or genes to the body would be 
effective. It’s unnatural and, in many cases, 
dangerous.

Liam, Member of the public

As cell and gene therapies have a higher cost, 
you really have to jump through hoops to get 
insurers to pay for them. And due to the lack 
of evidence and training, most doctors choose 
other treatment options.

Padma, Nurse



In one year, over 
30 gene therapy 
products for rare 
diseases get FDA 
approval

Media raises the 
question of whether 
germline gene 
therapy should 
replace screening/
reactive treatment

Gene therapy trials 
for diabetes don't 
show efficacy

1 5 9
3 7Large genomic 

studies that 
uncover genetic 
causes of rare 
diseases are funded

2

UK government 
pledges to make 
gene therapies 
available to NHS 
patients

A few research papers 
highlight the difficulty 
of using gene therapy in 
more complex genetic 
diseases

Governments across 
the developed world 
begin initiatives to 
adopt gene therapies

4 8
6

Screening programmes 
at birth begin and rare 
diseases become eradicated 
in developed world

EVOLUTION OF THIS WORLD

A few gene 
therapy products 
for rare diseases 
are approved

Cell and gene therapies are successful in treating 
rare diseases, but don't prove successful in treating 
diseases with a more complex genetic component. 

They have a large impact but only in small minority 
groups as rare diseases slowly get eradicated. 
The majority of the population don't receive cell 
and gene therapies but are aware of them due to 
large screening programmes at birth that identify           
genetic diseases. 

Government initiatives support cell and gene therapies 
due to the previous high cost of treating rare diseases, 
eg by allowing longer periods of exclusivity for orphan 
treatments. These initiatives incentivise pharma to 
develop cell and gene therapies despite the limited 
number of patients. Cell and gene therapies become 

a niche business area for companies, but traditional 
medicines still make up the majority of their profit. 

There's an initial burden on healthcare as many 
people need treatment and new screening procedures 
are adapted. But in the long term, healthcare cost 
is reduced. Charities dedicated to funding the 
expensive personalised treatments arise in less                 
developed countries.

EXAMPLE THERAPY AREAS: 

Rare diseases
eg ADA-SCID

Rare cancers

When my son was born, his blood was taken 
and it turned out he had a rare condition. We 
had to stay in the hospital for another week 
whilst they corrected the genetic mutation.

Liz, Parent NICHE WORLD INDICATOR
Rare diseases fall squarely within the remit of cell and gene therapies, with 80% of rare diseases having a 
genetic component9, and an estimated 5,000 monogenic rare diseases10. Rare diseases currently affect 6% of 
the world’s population, yet carry a significant health burden as they take up an estimated 20% of the health 
budget11. Therefore, when GSK put the second EMA-approved gene therapy (Strimvelis) on the market in 2016 
for ADA-SCID, one of the rarest diseases in the world, there was much anticipation about how they would price 
the personalised therapy. The price GSK settled on was $665,00012, which at first glance seems rather pricey. 
But when you consider the previous treatment for ADA-SCID – enzyme replacement therapy, which cost $4.25 
million to treat one patient for 10 years13 – combined with the fact that Strimvelis is curative and has a money-
back guarantee if the treatment is unsuccessful, the price of Strimvelis seems more reasonable. In fact, it could 
deliver savings to healthcare systems. GSK aims to use the scientific and commercial learnings from Strimvelis 
to create a platform that can be widened to other genetic diseases.

Niche world
Cell and gene therapies are constrained to the field of rare 
diseases. Although they're a niche area and don't drive 
large revenues, many lives are improved.  

PERSONAL CONSEQUENCES

KEYS TO SUCCESS

Biopharma and medtech
• Develop genomics capability as screening is the 

main opportunity to drive revenue

• Establish payers’ position before investing in 
research and development

Regulators
• Put fast-track procedures in place to incentivise 

industry to develop these treatments

• Ensure capability to assess personalised 
treatments on a case-by-case basis

Healthcare payers and providers
• Push for value-based reimbursement 

• Ensure health economics capabilities to compare 
cost against current treatment

Academia and early research
• Focus early research on understanding the cause 

of genetic diseases

• Expand techniques to more rare diseases

9.Global Genes, 'Rare diseases: facts and statistics', https://globalgenes.org/rare-diseases-facts-statistics/  10.World Health Organisation, 'Genes and human disease', www.who.int/
genomics/public/geneticdiseases/en/index2.html  11.Gene Therapy, '10 years of rare disease day', www.nature.com/gt/journal/v24/n2/full/gt20177a.html 12. FiercePharma, 'GSK inks 
money-back guarantee on $665K Strimvelis, blazing a trail for gene-therapy pricing', www.fiercepharma.com/pharma/gsk-inks-money-back-guarantee-665k-strimvelis-blazing-a-trail-for-
gene-therapy-pricing  13.Bloomberg, ‘Glaxo’s ‘Bubble Boy’ gene therapy wins EU drug agency nod’, https://www.bloomberg.com/news/articles/2016-04-01/glaxo-gene-therapy-for-rare-
disease-wins-eu-drug-agency-backing
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For years it felt like having a rare disease meant 
a treatment would never be available – let alone 
a cure. Gene therapy has now changed my life.

Alan, Cured of a rare disease
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Significant contributions from

Dr Hanane Gouizi & Sarah Blunt

What does this mean for you?
These worlds represent four possibilities of the future based on 
extremes. In reality, the future may be a combination of these 
scenarios – or even something totally different. 

So what does this mean for your organisation? Where do you see 
yourself in 25 years? And more importantly what actions do you need 
to take now to maximise your chances of success in achieving your 
vision? Our experts are here to help you.

CONTACT US
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About PA.

An innovation and transformation consultancy, we believe in the power of ingenuity 
to build a positive human future in a technology-driven world.  

As strategies, technologies and innovation collide, we turn complexity into opportunity.  

Our diverse teams of experts combine innovative thinking and breakthrough 
technologies to progress further, faster. Our clients adapt and transform, and together 
we achieve enduring results.

We are over 2,600 specialists in consumer, defence and security, energy and utilities, 
financial services, government, healthcare, life sciences, manufacturing, and transport, 
travel and logistics. And we operate globally from offices across the Americas, Europe, 
the Nordics and the Gulf.  

PA. Bringing Ingenuity to Life.

 
Corporate headquarters

10 Bressenden Place 
London SW1E 5DN 
United Kingdom 
+44 20 7730 9000

paconsulting.com 

This document has been prepared by PA.  
The contents of this document do not 
constitute any form of commitment or 
recommendation on the part of PA at the 
date of their preparation.
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