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Following previous breakthroughs in small molecules  
and biologics treatments, cell and gene therapy (C&GT)  
represents the next major wave of therapeutics innovation.  
This opens the door to treating a number of currently  
untreatable and/or underserved health conditions, 
such as cancers and genetic conditions.

In recent years, there has been a rapid increase in C&GTs beyond 
their initial oncological applications. In particular, pharma and biotech 
portfolios have seen a growing level of pre-clinical and clinical activity 
in therapeutic areas such as metabolic diseases, neurology and  
infectious diseases, among several others. This is spurred by an 
increase in investment and M&A activity in the sector. In 2018 and 
2019, M&A deals totalled USD $49 billion, up 980 per cent compared 
to 2014-2015.1 There are more than 60 C&GT products approved 
worldwide and almost 2,000 open or planned clinical trials. Upwards 
of 200 Investigational New Drug applications are predicted to be 
submitted every year in the US from this point onwards, and between 
10 and 20 new C&GT products could be approved each year from 2025 
in the same region. This is truly an exciting time for C&GT as hype 
begins to turn into reality.
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The profile of C&GTs has been further heightened  
by their leading role in the fight against COVID-19.  
Two mRNA-based vaccines from Pfizer/BioNTech and 
Moderna are showing outstanding efficacy levels and  
being administered in several countries worldwide, 
showcasing a compelling success story for this technology. 
There are almost 100 products in the pipeline investigating 
the use of C&GT for COVID-19 vaccination and treatment, 
with 19 in Phase 2 or 3 trials. For example, some studies 
are investigating how Mesenchymal Stem Cells (MSCs) 
could be used for the treatment of COVID-19-related acute 
respiratory distress syndrome (ARDS), and T-cells for 
protection from and treatment of COVID-19 infections,  
as their potential is explored to assist with this and  
future pandemics. 

C&GT is one of the fastest growing markets in the life 
sciences sector, and is projected to reach $14 billion by 
2025.2 This will be driven by technological advancements, 
such as the increasing availability of low-cost gene editing 
tools and targeted delivery systems, as well as investment to 
enable automated, faster and more efficient manufacturing 
processes. The next decades will likely see C&GTs become 
standard across multiple disease areas, starting with 
oncology but expanding into others. The availability  
of treatments is also likely to improve as the infrastructure  
is established to provide treatments to patients beyond 
centres of excellence.  

There are almost 100 products  
in the pipeline investigating  
the use of C&GT for COVID-19 
vaccination and treatment,  
with 19 in Phase 2 or 3 trials.

Definitions
C&GT is used to identify therapies that use genetic 
material and/or cells to treat a specific disease. 
While cell therapies and gene therapies are different, 
there is a substantial overlap between the two:

Cell therapy: treatment involving the 
introduction of healthy viable cells into patients. 
For example, stem cell therapy.

Gene-modified cell therapy: treatment involving 
the introduction of cells that have been genetically 
modified into patients. These therapies can 
also be referred to as ‘ex vivo’ gene therapies 
or simply ‘cell therapies’. For example, CAR-T 
(chimeric antigen receptor T-cell) therapy, 
whereby immune cells are reprogrammed to 
identify and fight cancer cells. 

Gene therapy: treatment administered directly  
to the body to edit cells’ genetic material.  
The targeted cells remain in the patient’s body. 
Typically a viral vector is used. These therapies 
are also referred to as ‘in vivo’ gene therapies.



At PA, the growth of the C&GT sector is something we’ve not 
just witnessed but helped to shape. We’ve been involved in 
this space for over a decade, playing a part in the development 
of C&GT from a niche research area into a force at the 
forefront of life sciences innovation. We’ve worked with Ori 
Biotech, a London and Philadelphia-based innovator in C&GT 
manufacturing, to solve the technical challenges of reducing 
a large footprint, expensive, complex, manual process into 
a compact, automated, benchtop cell-processing system. 
We’ve worked with a range of other clients, including Editas, 
to help them advance both the science of C&GT and their 
supporting business models. 

Navigating the future

With C&GT development accelerating at unprecedented 
pace, driven by unparalleled demand for medical 
advancements, leaders in this area are often left wondering 
where to invest, where to focus energy and resources, what 
scenarios may arise, and how they can best prepare for and 
influence the future to deliver better outcomes for seriously 
ill patients.

To help leaders navigate the future, this paper explores four 
potential FutureWorldsTM scenarios. Using PA’s proprietary 
approach to scenario planning and exploring uncertainty, 
and based on the insight and input of biochemists, 
biologists, mechanical engineers, materials specialists, 
healthcare experts, strategists and more, we formulated  
four avenues of opportunity over the next 20 years. The aim 
is to provoke, not predict – to immerse leaders in the future, 
and identify how they can prepare for and shape it (see 
methodology, page 38).

What leaders need to do now

Our findings set out these potential futures and outline  
what leaders must do to both shape their desired  
future and seize the momentum in the C&GT space.  
These worlds function as a tool to reflect on the  
capabilities and strategies that should be pursued. 

To enable future success, leaders need to look beyond 
immediate challenges to ensure their organisation can 
compete and continue to bring innovative solutions to 
patients. This will require careful consideration of key  
topics such as early research, clinical trials, manufacturing 
and supply chain, regulations, reimbursement and 
commercialisation – all of which this report explores.
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To enable future success, leaders  
need to look beyond immediate 
challenges to ensure their organisation 
can compete and continue to bring 
innovative solutions to patients.
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Before exploring our future scenarios, let’s take a look at where  
the C&GT industry stands today.

Based on PA research, the C&GT market is currently highly 
fragmented, with small- and mid-sized companies representing over 
80 per cent of the players in this industry. Innovation is mainly led 
by biotech companies, who encompass 89 per cent of the owners/
originators of products and preclinical assets. Pharma remains 
cautious by playing a larger role at later stages of development, 
primarily bringing these therapies to market through increasing  
M&A activity. 

 INDUSTRY LANDSCAPE 
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It’s likely that pharma’s role will increase in the coming 
years, particularly as these small- and mid-sized companies 
reach Phase 3 trials and require greater investment. We also 
expect growth in supporting industries, such as contract 
development and manufacturing organisations (CDMOs), 
equipment providers and reagent suppliers, who will 
leverage their capabilities to support the high-growth  
C&GT sector.

CAR-T therapies dominate the preclinical and clinical activity 
in this sector globally. Kymriah and Yescarta remain the only 
two CAR-T therapies approved by different regulatory bodies 
and widely available across the globe. 

But new CAR-T therapies are appearing at the horizon,  
with Kite’s Tecartus approved by the United States Food and 
Drug Administration (FDA) in July 2020, having received 
conditional marketing approval in Europe in December 2020.  

Distribution by therapy type
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Gene-modified cell therapy

Distribution by cell type
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Both
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Distribution by pipeline diversity
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Oncology remains the main therapeutic area targeted by 
C&GT (54 per cent of total product pipeline). But while 
blood malignancies (such as leukaemia and lymphoma) have 
historically been the main target for CAR-T therapies, we’re now 
seeing a clear shift towards solid tumours (such as colorectal 
cancer, gastric cancer, breast cancer, and liver and pancreatic 
cancer, among others). Solid tumours pose new challenges 
compared to haematological malignancies. These include: 
heterogenous and limited antigen expression on tumour cells; 
inability for CAR-T cells to reach and penetrate tumour sites; and 
an immunosuppressive tumour microenvironment.3  

However, with these therapies offering an attractive 
alternative to current treatment for solid cancer, pharma 
companies and researchers are investigating new strategies 
to overcome these challenges. 

In addition to oncology, preclinical and clinical activity in 
C&GT is aggressively expanding in other therapeutic areas 
such as neurology and ophthalmology, as well as metabolic 
disorders and infectious diseases. C&GTs are showing 
very promising results in the treatment, management and 
prevention of some of these conditions.

Pre-clinical therapy areas – distribution by therapy area

1%    Respiratory
3%    Autoimmune
2%    Cardiovascular
1%    Endocrine
5%    Haematology 
7%    Infectious Disease
13%  Metabolic
8%   Neurology
54% Oncology
5%   Opthalmology
1%    Psychiatry

1%    Respiratory
3%    Autoimmune
2%    Cardiovascular
1%    Endocrine
5%    Haematology 
7%    Infectious Disease
13%  Metabolic
8%   Neurology
54% Oncology
5%   Opthalmology
1%    Psychiatry
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•   long-term follow up: guidance from regulatory bodies 
such as the FDA currently stipulates that C&GT will need 
long-term follow-up studies (up to 15 years for some viral 
vectors) and some regulators may ask for follow-up for 
remainder of life. In countries such as the US, following 
patients for this length of time is very difficult due to the 
lack of a central healthcare system

•   patient recruitment: this represents a challenge due  
to the small number of eligible participants resulting  
from the focus on rare diseases, as well as the application 
of C&GT as a second or third line treatment. This can be 
particularly challenging for gene therapies that target  
a single gene related to a condition, even though  
the condition could involve 20+ genes across the  
patient population

•   adverse events: serious adverse events continue to be a 
concern when running trials, with extremely rare instances 
reported of severe cases of liver toxicity and immune 
response to these therapies.

Clinical trials landscape

The rapid growth of clinical and preclinical activity demonstrates 
the investment and effort that the pharma and biotech 
industries are putting into developing new C&GTs to treat 
different conditions.

As in the preclinical space, oncology is still the main 
therapeutic area of focus in C&GT clinical trials worldwide.  
In addition, cardiovascular and infectious diseases are 
growing therapeutic areas of interest. 

Cell therapies and gene-modified cell therapies have 
the spotlight, with 300+ planned and 700+ open trials 
respectively. As expected, most of the gene therapy  
clinical trials are focused on the treatment of rare  
genetic conditions.

Despite the boom in clinical activity and research around 
these new therapies, clinical trials in C&GT still present a 
number of technical and ethical challenges, such as:

•   limited sites: there are still only a small number of sites 
that perform C&GT trials effectively, and they often have 
different set-ups and requirements. Sites without  
C&GT experience find it hard to adapt

•   ethical concerns: as C&GTs are currently targeted as later 
line treatment for severe conditions (such as oncology), 
ethical concerns remain with regards to the use of  
control arms, with terminally ill patients receiving  
placebo treatments

INDUSTRY LANDSCAPE 11 11

The rapid growth of clinical and  
pre-clinical activity demonstrates the 
investment and effort that pharma  
and biotech are putting into 
developing new C&GTs.



Top six therapeutic areas, by phase within therapy types
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therapy developers to answer research questions on 
safety and efficacy more quickly and with fewer patients, 
considerably reducing the time required for the approval 
and launch of these therapies on the market.

C&GT manufacturing

Manufacturing still represents one of the major barriers  
to the wider adoption of C&GT globally and is a major  
contribution to its high cost. As the C&GT manufacturing 
process has historically been aimed at small-scale trials  
(led by CAR-T development from academic centres),  
new processes are now required to meet the higher  
demand of companies moving to larger-scale trials  
and launching products.

Clinical trial design and execution will need to change to 
overcome these challenges, and regulators are welcoming 
of new innovative designs. For example, the use of patient 
registries, databases of past trials and designs, synthetic 
control groups and digital technologies can allow companies 
to run trials remotely. Additionally, the use of advanced 
analytics and real world evidence (RWE) will enable the 
testing and prediction of long-term efficacy and safety  
for these therapies, speeding up approvals and reducing 
potential adverse events. Any tools used will need to be 
future-proof to allow for long-term use and the safe,  
ethical storage of data. 

Additionally, there is an increasing number of combined 
Phase 1/2 clinical trials in the C&GT space, as this enables 
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Time consuming and bottlenecks

•   End-to-end process takes 15+ days, with a key 
bottleneck being cell expansion

Achieving commercial scale

•   Lack of unified manufacturing platform to enable  
therapy owners to achieve commercial scale

•   Production and supply chain closely intertwined,  
with production at bedside a relevant concept

Need for a common platform

•   Trade-offs between flexibility and standardisation

•   Requirement to scale easily from process development to 
commercial scale

Labour-intensive process

•   Processing cells is highly manual, requiring highly  
skilled workers to monitor and transfer between  
process steps (50 per cent of total cost)

High cost of goods

•  Key reagents contributing to high cost of goods,  
including viral vectors ($14k+), media and instruments, 
consumables

Supply chain risks

•   Short viability for product and intermediates,  
some at very low temperatures

•   Long lead time and supply shortages of critical reagents 
such as viral vectors and T-cells (12-18 months)

Lack of automation

•  F ragmented equipment manufacturing landscape
   contributing to lack of comparability

Lack of in-line quality controls

•   Lack of in-line process controls to monitor key parameters: pH, 
oxygen, lactate, glucose, cell viability, cell number, phenotype

Burdensome release pathway

•   The release pathway needs to be streamlined and automated. 
Appropriate release criteria must be designed, processes 
need to be put in place to gather information and QP release 
bottlenecks should be reduced.

Challenges in C&GT manufacturing



Pharma and biotech companies are increasingly looking 
for solutions to scale-up manufacturing, by either investing 
in C&GT manufacturing facilities, outsourcing production 
to CDMOs, or by acquiring companies with manufacturing 
capabilities. For example, in the past 12 months, companies 
including Novartis and Takeda invested heavily in developing 
new C&GT facilities in both the US and Asia.4

Equipment providers (such as Miltenyi Biotec, Ori Biotech, 
Lonza or AdvaBio, among many others) are developing 
innovative solutions to reduce the number of steps and 
development time in C&GT manufacturing. The aim is to 
improve quality and enable scale, potentially resulting in  
a substantial cost reduction for these therapies. 

Pharma and biotech are  
increasingly looking for solutions  
to scale-up manufacturing

INDUSTRY LANDSCAPE 15 15

The combination of these challenges leads to long 
manufacturing times (15+ days) and inconsistent  
product quality, which has an impact on therapy  
cost and the ability to scale-up manufacturing 
for C&GTs.

In addition, the current C&GT manufacturing ecosystem  
is complex and highly fragmented, with numerous  
diverse players, including pharma and biotech companies, 
therapy manufacturers, reagent manufacturers, equipment 
manufacturers, transport and logistics, regulatory  
bodies, payers and healthcare providers. Moreover, the 
manufacturing process, particularly for autologous therapies, 
needs to be co-ordinated with the patient journey and 
associated activities on the healthcare side. 

But where there are unsolved challenges, innovation thrives. 
Technical and commercial challenges have created a dynamic 
C&GT manufacturing market, with constant innovation and  
a large number of players working across the value chain  
to develop new solutions.

CA
SE

 S
TO

RY

Ori Biotech, a London and Philadelphia-based 
innovator in C&GT manufacturing, wanted 
to use its proprietary, flexible manufacturing 
platform to allow therapeutics developers  
to develop and bring their products from  
preclinical process development directly 
through to commercial-scale manufacturing. 

Utilising our broad range of scientific, 
engineering, manufacturing and design 
expertise – and locating development work at 
our Global Innovation and Technology Centre 
– we solved the critical technical challenges of 
reducing a large footprint, expensive, complex, 
manual process into a compact, automated, 
benchtop cell-processing system. 

We designed a blueprint for large-scale 
production to help C&GTs reach all patients 
in need. And we used our life sciences and 
innovation expertise to help Ori Biotech develop  
their intellectual property (IP) position  
and prepare to commercialise their 
breakthrough technology.

Revolutionising C&GT manufacturing
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•   annuity-based payment: the payer agrees to pay a fixed 
price for the therapy, but pays in regular instalments,  
like with an annuity, spreading the cost over time.

However, there are significant challenges in implementing 
these frameworks. For example, in many countries, current 
healthcare budgets will run in terms of one to five years, 
which does not suit longer payment cycles spanning a 
patient’s lifetime. In addition, they tend to require long-
term patient tracking, which can be difficult in the US when 
patients move between insurance providers.

Different countries are adopting different approaches to how 
they approve and reimburse different therapies, with value-
based contracts becoming increasingly popular. Variation in 
price, reimbursement and budget conditions across markets 
is a major challenge to drug commercialisation and puts 
considerable pressure on therapy manufacturers. This has led 
to a real push to reduce the cost of goods and manufacturing 
processes, and to provide clear evidence for cost effectiveness 
through well-structured preclinical and clinical work.

Reimbursement and regulations

The high price tag for C&GT has been a topic of  
discussion for several years and remains one of the 
unresolved challenges.

Some of the C&GTs currently on the market have reached 
prices per single injection that would be out of reach to 
many. To name a few, Kymriah, Yescarta and Luxturna all 
have a $350k+ cost per dose. Zolgensma is now the most 
expensive drug ever launched to the market, with a  
$2.9 million price per injection.

The high cost of these therapies is putting pressure on 
payers and healthcare systems (as well as on therapy 
developers) to find alternative approaches to how these 
therapies can be reimbursed and offered to patients in need.

New reimbursement solutions for C&GTs are currently  
being tested. Some examples of innovative reimbursement 
models include:

•   payment at results (outcomes-based payment): payment 
is done in instalments. If a patient deteriorates at any point 
in the first 12 months, hospitals are under no obligation to 
pay any remaining instalments

•   payment by results (outcomes-based rebate):  
the manufacturer is paid the total cost of the therapy  
upfront. Then, if the patient dies or experiences  
disease progression, manufacturers must provide  
a partial or full rebate to the payer

Different countries are adopting 
different approaches to how they 
approve and reimburse different 
therapies, with value-based contracts 
becoming increasingly popular.

INDUSTRY LANDSCAPE 17 17



18 CELL AND GENE THERAPY IN 204018

These are indisputably exciting times for the C&GT sector.  
The market is thriving with innovation, investment, partnerships  
and M&A activity. New therapies are revolutionising the pharma  
and biotech worlds, creating new opportunities for the broader 
healthcare industry.

But while C&GTs have enormous and untapped potential to  
change the global therapeutic landscape, much remains unclear  
about how these therapies can deliver full value. 

THE FUTURE DIRECTION  
OF C&GT 



In a world characterised by sweeping change, organisations 
face an incredible challenge to keep pace with the future  
of C&GT. Our FutureWorlds™ approach to scenario  
planning explores possible futures so leaders can  
prepare flexible strategies, build organisational resilience 
and, ultimately, secure growth in the face of whatever  
future comes.

But how do we anticipate change when humans can’t 
predict even the immediate future? Our approach is about 
provocation and exploration, not prediction. The goal is  
to make better decisions today and create adaptable 
strategies that can flex with future uncertainties.

We used our FutureWorldsTM tool to analyse uncertainties 
facing the C&GT field. Our C&GT, life sciences and 
innovation experts defined the natural main drivers 

dictating the success or failure of C&GT as ‘accessibility’ 
and ‘level of personalisation’. These axes were chosen 
based on our commercial and technical insight in this 
space. This approach produced four extreme points on  
the axes – and four potential futures.

Over the following pages, we explore these four  
worlds with insight on how they’ll affect individuals  
and key players. To optimally position for success,  
leaders should consider these worlds with the following  
in mind:

•  what role do we currently play in the C&GT space? 

•  what role are we going to play in the future? 

•   what are our plans to survive and thrive in any  
of these scenarios? 

THE FUTURE DIRECTION OF C&GT 19 19
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Pe
rs

on
al

is
ed



20 CELL AND GENE THERAPY IN 204020

Bespoke World

Scientific innovations have created a better 
understanding of disease physiology and greater 
availability to personalised treatments for many 
diseases, especially in the rare disease space. 

Organesis

World indicator 
The move towards personalised medicine will only be made viable by the automation  
of the manufacturing process. Several companies are already actively funding or 
acquiring means of automated production. For example:

A large biotech focusing on the 
localised manufacture  
of personalised C&GTs

Looked to actively combine 
licensed personalised therapies 
with in-house closed manufacture 
at the point of care

Their recent activity includes a 
collaboration with Educell Ltd to 
utilise their platform to support 
the clinical development of CAR-T 
and cell-based vaccine products.

We can now precisely identify patients for treatment 
with highly substantiated evidence-based therapies.  
This improved diagnosis is fuelled by significant advances  
in phenotyping and genetic screening. Adverse events  
are rare and therapies are often curative.

This innovation was made possible by manufacturing 
automation and supply chain advancements that curbed  
the cost of C&GT, even if autologous, making it a viable option 
for patients globally. Reimbursement is straightforward due 
to reduced cost and the adoption of new innovative payment 
models, such as value-based reimbursement and annuity-based 
payments. Growth is further driven by elective cosmetic  
treatment in the private market.

After diagnosis, patients experience highly personalised 
patient journeys. They typically travel to expert-led 
centres specific to their disease areas. These centres  
have close relationships with pharma/biotech and  
have been set up to efficiently deliver and often even 
manufacture the therapies and monitor the patient. 
Throughout the experience, the patient is empowered  
and supported with dedicated staff, clearly mapped 
treatment plans, digital tools, remote monitoring and 
access to their own data. They’re also encouraged  
to take part in registries to collect real-world evidence 
after their therapies.



THE FUTURE DIRECTION OF C&GT 21 21

Main therapy and disease areas 

• oncology, particularly leukaemias  
and lymphomas

• rare genetic diseases 

• ophthalmology

• inflammatory conditions. 

Key technologies 

• autologous cell therapies e.g. CAR-T, CAR-NK, MSCs, Tregs

• separation, Isolation and expansion technologies e.g. 
MACS, automated 3D bioreactors

• transduction technologies e.g. CRISPR, viral vectors

• cell reprogramming

• ex vivo genetic editing

• population-level data and analysis e.g. genetic and 
biomarker profiles

• improved diagnostic tools (paired with above 
population-level data/analysis).

We’re seeing many other 
organisations investing in the 
autologous therapies space with  
a focus on manufacturing

Large firms have launched  
all-in-one platforms such as the 
Miltenyi Biotec CliniMACs Prodigy® 
or the Lonza Cocoon® capable of 
automated, flexible, end-to-end 
production of C&GTs, and smaller firms 
such as Limula have followed suit.

2021

Other firms
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Potential evolution of this world

Three large genomic studies are 
initiated to investigate genetic 
causes of disease as the cost  
of genetic tests reduces,  
and birth screening programmes  
are trialled in Asia to identify 
genetic biomarkers

The number of autologous cell 
therapy product launches  
doubles in one year

The UK adopts value-based 
reimbursement for 10 C&GTs; 
other countries follow

2021

Bespoke World

Biopharma and medtech

•   collaborate and partner in early research to better 
understand disease mechanisms and biomarkers 

•   invest in automation of manufacturing and  
the supply chain 

•   implement integrated health solutions to  
increase benefit vs. cost

Keys to success 

•   develop multi-omics capabilities to allow for  
improved screening

•   consider patient population size to efficiently  
plan for delivery centres

•   develop close relationships with providers.



New smart supply chain 
technology is implemented 
successfully for a marketed  
CAR-T product

Innovation reduces the cost of 
manufacturing autologous cell 
therapies by 50 per cent

Several rare diseases are 
eradicated globally (e.g. Retinitis 
pigmentosa, sickle cell disease).

The training for my new role  
working at a CAR-T centre was 
thorough and I’ve been given 
many tools to support patients 
through their treatment plan
Ravi, nurse

My son tested positive for Sanfilippo 
syndrome at birth. We were flown 
out to a centre at The Johns Hopkins 
Hospital the next day for a  
curative treatment
Hannah, mother of patient

Regulators

•   work closely with researchers to streamline the 
development of novel treatments

•   provide frameworks to encourage collection  
of real-world evidence. 

Healthcare payers and providers 

•  adapt long-term, value-based financing models  

•   develop sophisticated health economics capabilities  
to compare cost against current treatments.

Quotes from the future
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World indicator 
The number of allogeneic cell therapies in development is increasing (currently 620 allogeneic trials 
ongoing vs. 850 autologous trials). These may allow for simplified manufacturing/supply chains, 
therefore increasing the affordability of these products. CMOs are already working in this space:

Lonza’s allogeneic C&GT 
manufacturing offering ensures 
companies will be able to develop 
and manufacture several different 
cell types to the required amounts

They provide Good Manufacturing 
Practice (GMP) starting material 
and facilities, and computer-
controlled 3D bioreactors with 
the ability to monitor the quality 
and characterisation of the cells 
throughout the process

For example, Lonza are a  
long-term commercial 
manufacturing partner of 
Mesoblast, whose allogeneic MSC 
lead product remestemcel-L is 
in Phrase 3 trials for use against 
COVID-19 and chronic GvHD.5

Lonza
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Mass Market World

Advances in cell reprogramming, genetic editing 
and manufacturing mean affordable off-the-shelf 
(allogeneic) C&GTs are available globally for a  
broad range of diseases and uses.

Allogeneic therapies allow scale-up of manufacturing 
processes, driving down cost while still having a valuable 
effect, leading to domination of the global market. 
Meanwhile, advances in delivery mean that patients can 
access these therapies in most healthcare settings, even 
pharmacies. However, highly personalised autologous 
therapies delivered at specific centres are still having a  
great impact in certain smaller markets.

The scope of C&GT has widened to highly prevalent and chronic 
diseases such as diabetes, Alzheimer’s and arthritis. Their use 
is not necessarily curative, but instead many products seek to 
alleviate symptoms or halt disease progression. Furthermore, 
the highly standardised therapies are not effective in all 
patients, and the rate of adverse events is high. Value-based 
reimbursement is therefore a critical element to getting 
products onto the market successfully and becomes the 
standard model for C&GT.

The C&GT industry is highly active and therapies become 
increasingly commoditised. There is fierce competition, 
fuelling innovation into manufacturing and supply chain 
technologies, involving pharma and biotech as well as less 
conventional organisations such as BigTech. Government is 
also heavily supporting C&GT at a policy level. These players 
seek to optimise the chain that centres on large automated 
3D bioreactors. These are able to produce consistently  
high-quality large batches of cells and viral vectors 
for genetic editing. Technologies include better in-line 
monitoring, cheaper transformation methods, bulk 
manufacturing and improved starting materials.  
Clinical pipelines are also congested with C&GT trials, 
including some early generic products as early therapies 
come off-patent. C&GT is also used in other industries such  
as agriculture, consumer, beauty and wellness. 

https://www.mesoblast.com/partnerships/overview


 Catalent’s expertise in the 
manufacturing of viral vectors  
has helped more than 20 gene 
therapy companies ensure 
they have a commercial-scale 
manufacturing process

  For example, in 2020 they 
entered a strategic partnership 
with Editas Medicine to aid 
in the manufacturing of their 
C&GT products by supplying 
starting materials, viral vectors, 
and producing and distributing 
the products for clinical trials.

2021

Catalent
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Main therapy and disease areas 

• cardiovascular

• metabolic disorders 

• oncology

• neurology

• musculoskeletal

• women’s health, such as gynaecological and  
pregnancy-related conditions. 

Key technologies 

• immunotherapies e.g. CAR-T, TCR, CAR-NK,  
Gamma-Delta T-cells, Tregs

• in vivo genetic editing tools e.g. next generation 
CRISPR, TALENS, ZFNs 

• stem cells e.g. iPSCs, MSCs, adult stem cells

• mRNA and DNA vaccines

• exosomal therapy

• biobanking, cryopreservation methods

• automated 3D bioreactors – large-scale manufacturing
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Biopharma and medtech

•   optimise and scale-up manufacturing and supply  
chain to control costs 

•   focus on reaching global markets first in new therapy 
areas and gaining market share

•   ensure stable supply of GMP starting material  
e.g. tissue banks 

Keys to success 
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2021

Biobanks of healthy 
human donors set  
up globally 

Regulators release 
harmonised quality 
control

Allogeneic CAR-T 
overtake autologous 
treatments and 
dominate the  
clinical pipeline

Multiple European 
governments invest in 
training and facilities  
to foster innovation  
in C&GT space

Potential evolution of this world

Mass Market World

•   improve recruitment of a diverse range of patients  
for clinical trials e.g. through digitisation,  
patient registries

•  focus on optimising downstream processing.



When the doctor told me I no 
longer needed an insulin pen  
I was shocked, but now I haven’t 
touched one in years
Sybael, pilot

The variety of applications for  
safe allogeneic MSCs mean they’ve  
become a first-line treatment  
for several diseases
Francesco, medical doctor

Regulators

•   provide harmonisation of quality, efficacy and toxicity 
requirements for allogeneic treatments globally by 
collaborating with other regulators

•   reduce time for platform technologies entering  
new indications.

Healthcare payers and providers 

•   implement innovative pricing strategies to allow  
quick adoption 

•   ensure digitisation and standardisation of patient journey, 
and enable long-term infrastructure transformations.

Quotes from the future

WHERE ARE WE GOING?

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

First CRISPR therapy for  
lung cancer is approved  
by the regulatory authorities 

CAR-T prices drop  
below $50,000.
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Bispecific 
antibodies

World indicator 
Despite the excitement and activity in the C&GT space, at the early end of the research 
spectrum we are seeing new or next generation technologies arise that could develop  
to dominate market share in similar disease areas. For example:

Oncology immunotherapy is a 
key area for cell therapies such as 
CAR-T, but emerging platforms 
such as next generation bispecific 
antibodies and cancer vaccines 
may be able to derive a similar 
immune responses in patients

For example, Roche’s CD20xCD3 
bispecific cancer immunotherapy 
Mosunetuzumab received FDA 
Breakthrough Therapy Designation 
for treatment of relapsed or 
refactory follicular lymphoma

Mosunetuzumab has been shown 
to work well in patients whose 
disease progressed, even after 
CAR-T therapy.
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Success was limited in off-the-shelf therapies;  
therefore, successful C&GTs remain tailored to 
the patient. After initial success in some therapy 
areas, challenges arose in controlling the cost of 
manufacturing/supply chain, so prices remain high.

Pharma/biotech invested in new technologies to  
streamline these processes, but the supply chain remains 
fragmented and large parts of the manufacturing process  
is still manual. In addition, C&GT failed to expand into  
new disease areas, particularly those with a strong 
environmental/lifestyle aspect (such as obesity-related 
diseases), which continue to rise in prevalence. 

Eventually, C&GTs as we know them today are eclipsed  
by a new class of therapeutics that are superior in  
terms of outcomes, more affordable and less complex.  
These arise from an improved understanding of disease, 
derived partially from C&GT research, as well as an improved 
multi-omics understanding of human health and disease. 
Focus in the life sciences industry shifts away from  

C&GT towards this new modality, and the rate of C&GT 
products entering the market slows. These new therapies 
align better to traditional pharma/biotech business  
models. Patients and physicians also welcome these  
new therapeutics.

Some C&GT products remain on the market in developed 
countries, but typically for more niche indications and are 
rarely a first-line therapy. Payers will typically only reimburse 
C&GTs after ‘fail first’ step therapy, and the process can 
be arduous for patients. For example, patients are often 
required to travel far to the nearest hospital equipped to 
administer C&GT. 

Eclipse World



Another much newer class  
of therapeutics stemming from 
the C&GT field are exosomes, 
extracellular vesicles that are 
used in the body to communicate 
between cells

Therapeutically, they are derived 
from MSCs and have been shown 
to replicate some of the same 
mechanisms.

2021

Exosomes
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Main therapy and disease areas 

• oncology, but limited to rare blood cancers

• severe genetic disorders.

Key technologies 

• autologous cell therapies e.g. CAR-T, CAR-NK, MSCs, Tregs

• ex vivo gene editing 

• biospecific antibodies

• RNA-based technologies such as antisense 
oligonucleotides, siRNA, miRNAs, mRNA.



2021

A pharmaceutical firm 
hits the headlines with 
a C&GT price tag over  
$2 million per dose

 FDA rejects multiple 
allogeneic cell  
therapy products

A series of research 
papers excites the 
scientific community 
over novel technologies 
outside C&GT space

Several large 
acquisitions occur 
in a new therapeutic 
modality

Potential evolution of this world
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Eclipse World

Biopharma and medtech

•   maintain a diverse R&D portfolio and continue 
investment in upcoming therapeutic modalities

•   collaborate and invest to understand disease 
mechanisms and identify novel targets

•   develop health economics capacities to justify 
reimbursement of C&GT.

Regulators

•   create flexible regulatory frameworks that can be  
applied across different therapies

•   maintain a regulatory environment that encourages 
innovation into new research areas.

Keys to success 



Large CDMO reduces investment  
in C&GT manufacturing 
technologies

A world-leading pharma 
organisation announces it has  
its most diverse research  
portfolio yet

A highly successful product  
launch for a new therapeutic  
is executed.

There was a time when cell therapy 
was the only option for some of my 
cancer patients. I’m glad there are now 
better therapies on the market that 
require less time investment from my 
patients and can easily be reimbursed
Alicia, oncologist

The understanding of disease we have 
gained through C&GT research has 
helped to propel research into other 
more effective modalities
Omar, researcher

Quotes from the future

Healthcare payers and providers 

•   publish clear guidelines and criteria for reimbursement  
of high-cost therapies

•   develop mechanisms to assess therapies of  
different classes.

 31THE FUTURE DIRECTION OF C&GT



Glybera

World indicator 
The commercial viability of these high cost C&GT products is still to be proved. At the same time, 
there are still high levels of uncertainty around long-term efficacy and safety, which has led to 
payers being apprehensive over reimbursement. In the past, C&GTs have been victim to  
promising too much too early, and there have been some commercial disappointments:

As of 2020 there have been 14 
advanced medicinal products 
(ATMPs) approved in the EU. 
However, five of these have been 
withdrawn due to problems 
relating to reimbursement, 
manufacturing, and the size of the 
markets they were targeting

The removal of these therapies 
represents a huge loss on the 
investment and time taken to 
bring these therapies from  
bench to bedside

One of these products, Glybera, 
the first gene therapy to be 
approved in Europe, was 
withdrawn from the market  
after five years due to a lack  
of commercial success
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Off-the-shelf C&GTs advance but ultimately come up 
against many hurdles that block their commercial success. 
As C&GTs expanded to larger patient populations and 
more complex diseases, it became harder to prove their 
overall benefit against the cost of the treatments and  
the economic burden this puts on healthcare systems.

Growing real-world evidence has called the safety and 
longevity of the therapies into question. This means 
regulations become more stringent and payers more  
hesitant to reimburse. Pharma/biotech looked for solutions, 
for example providing multiple treatments over a patient’s 
lifetime, but this increased the cost for payers. It remains 
hard to stratify and identify patients that would lead to  
the best outcomes. 

There is a turn in public opinion, as the public criticises the 
high cost of these therapies and the anti-vax movement 
becomes more dominant, influencing how C&GT is viewed. 
Patients struggle to get access to treatments hyped  
in the previous decades. This leads to the emergence  
of de-regulated, below-radar providers. Counterfeit  

products become an issue. Illegal markets develop for C&GT 
materials such as purchased organs, vials of MSCs and Tregs. 
Even compliant providers are difficult to access and there is 
a rise of medical tourism for these reasons.

Industry retreats from C&GT and pharma/biotech generally 
look to de-risk their pipeline and reduce investment in 
therapeutics that challenge the traditional healthcare 
model. The specialised CMOs that initially offered  
services tailored to the C&GT sector must diversify away 
and back into biologics and generics. There are a few 
companies that have had initial success due to first mover 
advantage, which manufacture their own therapies and are 
still able to target the payers that can afford these  
costly treatments. 

Blocker World



Glybera was unable to obtain 
reimbursement from any individual 
European country due to the 
high upfront cost and low patient 
population it would be treating

At a price of $1 million per  
patient and a target population  
of 1 in 1 million, the withdrawal  
is estimated to save uniQure,  
the owner of Glybera,  
over $2 million annually.

2021

Main therapy and disease areas 

• oncology 

• stroke

• auto-immune conditions

• ophthalmology

Key technologies 

• allogenic cell therapies: Tregs, iPSCs and MSCs

• cultured organs

• stem cells (unregulated)

• small molecule drugs

• monoclonal antibodies

• generics & biosimiliars.
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2021

Multiple new allogeneic 
C&GT products hit the 
market in the early 
2020s

Movement develops in 
US opposing genetic 
editing of human tissue

A marketed CAR-T 
product is withdrawn 
after low uptake due 
to high price tag 
and difficulties with 
reimbursement  
in Europe

Multiple prominent 
Phase 3 clinical  
trials fail
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Blocker World

Biopharma and medtech

•   maintain investment in small molecule and 
biologics research, as well as generics/
biosimilar business

•   accelerate products to market to achieve  
first-mover advantage

•   pull back C&GT programmes unless clinical 
evidence is solid and there is large unmet need.

Regulators

•   focus on safety data and publish clear criteria to  
prevent post-launch issues and further public concern

•   demand longitudinal data from large patient  
groups to show efficacy.

Keys to success 

Potential evolution of this world



Large pharma divests  
C&GT assets

The first death at an unregulated 
clinic due to stem cell injections 
leads to a clamping down 
on unlicensed providers of 
advanced therapeutics

Airlines increase flights  
to popular medical  
tourism destinations.

It’s crushing being told for so many 
years that a cell therapy would 
cure me, to now be told that for 
commercial reasons the  
therapy has been pulled
Martha, patient

The amount of misinformation and 
fake news out there about C&GT is 
concerning. Some patients think the 
government is trying to genetically  
edit the population
Pedro, general practitioner

Quotes from the future
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Healthcare payers and providers 

•   provide clear instruction that C&GT will not be  
reimbursed unless real benefit is shown

•  negotiate to reduce prices on existing therapies.
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These worlds, based on extensive data analysis, sector and 
industry insights, as well as our commercial and technical 
expertise in this space, represent four possibilities of the future 
based on extremes. 

The reality is the future may be a combination of any number of these 
scenarios. There are various potential paths for C&GT, but the actions 
your organisation takes now will influence your success and shape  
the industry’s future. 

WHAT DOES THIS MEAN  
FOR YOU? 



Leaders can use these worlds as a thinking tool to reflect  
on the capabilities and the strategy they should pursue.  
In each world, organisations in the C&GT space may decide  
to position themselves differently in order to thrive.

We see the most likely future being somewhere between 
our Bespoke or Mass Market Worlds, where C&GTs are 
commercially successful and accessible to patients who 
need them. For these scenarios to materialise, and to 
ensure your organisation will play a key role in shaping  
and operating in this world, carefully consider the six  
key areas below:

 
Early research

Focus should be on increasing the underlying understanding 
of diseases from a genetic and molecular perspective, 
investing in multi-omics research and in the use of  
AI and big data analytics to model and predict disease 
occurrence and progression. In addition, organisations 
should investigate expanding to new and currently 
underserved therapy areas and into capitalising on  
new technologies early.

 
Clinical trials

Collaborate with regulators early to get input on  
hypothetical study designs and maintain open 
communication throughout trials. Design clinical trials  
that work for smaller, stratified patient groups. Consider 
basket-type trial designs to accelerate multiple trials using 
the same platform or targeting the same indication, and 
enhance collection of safety data. Establish registries to 
support patient recruitment, use adaptive/flexible trial 
designs and maintain databases of previous trials to 
understand and identify patient cohorts. In addition,  
work to accelerate and scale clinical trials to gain  
advantage over competitors and reassure regulators.

 
Manufacturing and supply chain

Consider scale-up and standardisation of manufacturing 
processes early in development to avoid expensive and  
time-consuming challenges when larger volumes are 
required for large trials and commercialisation. Leverage 
or develop technology to reduce human interaction and 
the number of steps in the process, as well as devising 
in-line and release tests for processes to improve quality 
and reduce cost. In parallel, work with material suppliers 
early to ensure consistent supply and quality, and to reduce 
bottlenecks. Co-ordinate manufacturing pathways 
with the patient journey and clinical activities.

Regulations

Work closely and openly with regulators from the beginning 
to understand their requirements for approving C&GT 
products. Consider the regulatory standpoint when making 
portfolio decisions and make use of expedited development 
programmes for diseases with unmet need. Leverage 
technologies and develop mechanisms to collect real-world 
evidence. Lobby for international standardisation and 
certainty in the regulation of C&GT products.

 
Reimbursement

As well as focusing on reducing the costs of therapies, 
organisations can work to improve the chances of 
reimbursement at launch. This can be achieved in a number 
of ways, such as: 

•   ensure health economics capabilities to pre-empt payer 
concerns and make solid cases for reimbursement

•   engage early with payers in multiple territories to 
understand required data

•   monitor the reimbursement landscape to better predict 
reimbursement success

•   work with payers to develop value-based contracts that 
are suitable for the market and product

•   understand how post-launch evidence generation can 
support adoption

•   consider reimbursement to decide launch strategy across 
geographies and incentivise standardisation of approaches

•   focus on therapy areas with true unmet need

•   consider payer budgets when developing therapies.

 
Commercialisation

For bespoke solutions, close collaboration with healthcare 
providers will be needed. This will require therapy and 
technology providers to develop hospital networks, provide 
training and programmes to support new therapies and 
procedures, and maintain close relationships with key opinion 
leaders in relevant therapy areas. As C&GT becomes more 
common across the healthcare landscape, ensure the relevant 
sales and medical forces are sufficiently skilled and able to 
leverage digital health platforms. Work to map, standardise 
and improve patient journeys, and expand sites for delivery to 
improve accessibility.

We believe the future is bright for C&GT, but today’s players 
must actively plan for multiple futures to ensure they are 
part of tomorrow’s landscape. Our life sciences, healthcare 
and technology experts are here to help you navigate the 
above topics and develop strategies that make sense for 
your organisation’s vision.
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Methodology

FutureWorlds™ is our proprietary foresight 
methodology, honed through decades 
of experience. It uses today’s drivers and 
uncertainties to create customised scenarios 
that organisations can use to inform immediate 
actions and their long-term strategic direction.

FutureWorlds™ isn’t about prediction; it’s about 
provocation and exploration. It’s a collaborative 
process that makes it possible to explore 
uncertainty and challenge assumptions, 
generating a shared understanding of how a 
company, market, or business might evolve. 

The goal is to make better decisions today  
and create adaptable strategies that can flex 
with future uncertainties. FutureWorlds™ 
helps organisations explore:

• the probable future: by looking at what 
we know today, we can extrapolate 
trends to anticipate the most  
likely future

• various possible futures: by challenging 
assumptions, we can imagine distinct 
possible futures

• the preferred future: by focusing on an 
organisation’s purpose, we can envisage 
a desired future. 

The result of this immersive process is a clear 
vision of what could happen in the future and 
where you want your organisation to be in 
that new world. This makes it easier to set a 
course for success. FutureWorlds™ can support 
you in driving your growth strategy, concept 
generation, developing a technology roadmap, 
informing your portfolio analysis, mapping 
capabilities to future needs, and designing a 
technology strategy.
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GLOSSARY 

3D bioreactor: A device within which a biological process can be carried out or automated in a 
stringently controlled and monitored environment (source)

ATMPs: Advance therapy medicinal products. These includes gene, somatic cell or tissue 
engineered therapies and combinations (source)

Allogeneic: Involving cells or tissue taken from a different donor (source)

Autologous: Involving cells or tissue taken from the individual patient (source)

Biobanking: The processes associated with storage (in a biobank) of human tissue and samples 
for research purposes (source)

Biologics: Products that are derived from living or naturally occurring entities rather than being 
chemically synthesised (source)

Biosimilars: Drugs that are proven to be as safe, work as well as and via the same mechanism as 
an existing approved biologic drug (reference drug) (source)

Bispecific antibodies: Antibodies that are able to bind to two antigens at once (source)

CAR-NK: Chimeric antigen receptor-engineered natural killer cells (source)

CAR-T: Chimeric antigen receptor T-cells produced from the patient’s own cells (autologous) or 
a different donor (allogeneic) to stimulate an immune response for treatment (source)

CDMO: Contract development and manufacturing organisation (source)

Cell & gene therapy: Therapies which use genetic material and/or cells to treat a specific disease

Cell reprogramming: The process of reverting mature cells to stem cells or altering epigenetic 
markers during germ cell development (source)

Cold chain logistics: The processes involved in the transport and storage along the supply chain 
of temperature-sensitive products (source)

Cryopreservation: Process of cooling and storing cells, tissue or organs at very low temperatures 
in order to store them in their current state for future use. Also known as cryobanking (source)

EMA: European Medicines Agency (source)

ES cells: Embryonic stem cells (source)

Exosomal therapy: A regenerative treatment where extracellular vesicles (exosomes) containing 
genetic information, growth factors and other active molecules are injected into the patient (source)

FDA: Food and Drug Administration (source)

Fail-first step therapy: The restriction of accessibility to specialised or more expensive 
treatments to patients unless a cheaper or more general treatment fails (source)

First-line therapy: The first treatment given for a disease, can make up a set of standard 
treatments but is accepted as the best route of treatment (source)

Generic: A drug created to be the same as an already available branded drug in how it works 
and its clinical benefits (source)
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https://www.sigmaaldrich.com/labware/labware-products.html?TablePage=108301427#:~:text=Bioreactors%20can%20be%20described%20as,reproducibility%2C%20control%2C%20and%20automation.
https://www.gov.uk/guidance/advanced-therapy-medicinal-products-regulation-and-licensing
https://www.merriam-webster.com/dictionary/allogeneic
https://www.merriam-webster.com/dictionary/autologous
https://biobankinguk.org/introduction/
https://www.fda.gov/about-fda/center-biologics-evaluation-and-research-cber/what-are-biologics-questions-and-answers
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/biosimilar-drug
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/bispecific-antibody
https://www.thelancet.com/journals/ebiom/article/PIIS2352-3964(20)30351-0/fulltext
https://www.england.nhs.uk/cancer/cdf/car-t-therapy/
https://www.idbs.com/2018/04/choosing-the-right-contract-manufacturing-organization-cmo/
https://www.nature.com/subjects/reprogramming#:~:text=Cell%20reprogramming%20is%20the%20process,during%20mammalian%20germ%20cell%20development.
https://transportgeography.org/contents/applications/cold-chain-logistics/
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/cryopreservation
https://www.ema.europa.eu/en/about-us/who-we-are#:~:text=The%20European%20Medicines%20Agency%20(EMA,by%20an%20independent%20Management%20Board.
https://stemcells.nih.gov/info/Regenerative_Medicine/2006Chapter1.htm
https://www.stemcelltraining.net/what-is-exosome-therapy/
https://www.fda.gov/about-fda/what-we-do#:~:text=The%20Food%20and%20Drug%20Administration,and%20products%20that%20emit%20radiation.
https://pubmed.ncbi.nlm.nih.gov/25288422/
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/first-line-therapy
https://www.fda.gov/drugs/questions-answers/generic-drugs-questions-answers


Genetic screening: The process of testing a population for a genetic variations associated with a 
disorder or identified as risk factors for a condition (source)

HSCs: Haematopoietic stem cells (source)

IND application: An investigational new drug application is submitted by a company or 
research group to the relevant regulatory body for approval to enter the clinical trial stage of 
development (source)

Immunotherapy: A therapy that interacts with the patient’s immune system to stimulate / 
suppress immune response to treat a disease (source)

iPSCs: Induced pluripotent stem cells (source)

MSCs: Mesenchymal stem cells (source)

Monoclonal antibodies: A synthesised protein usually produced from a single cell line designed 
to bind to specific antigens (markers) and stimulate or mimic an immune response (source)

Multi-omics: Analysis of the multiple ‘omes’, such as the genome, epigenome, microbiome 
and proteome

Palliative care: Care that is centered around treating the symptoms of a condition rather than 
curing the underlying disease (source)

Preclinical phase: The stage of research occurring before clinical trials in humans

Small molecule drug: A low-molecular-weight organic compound that regulates a biological 
process and act as a drug

Stem cells: Stem cells are cells that have the ability to differentiate into specific cell types 

T-cells: White blood cells (lymphocytes) that are important for adaptive immunity 

TCR: T-cell receptor. TCR therapies use T-cell receptors to recognise mutant cancer cells

Tregs: modified regulatory T-cells

Transduction technologies: A set of technologies used to reliably transfer genetic material and 
information into target cells (source)
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https://www.genome.gov/genetics-glossary/Genetic-Screening#:~:text=Genetic%20screening%20is%20the%20process,it%20on%20to%20their%20offspring.
https://stemcells.nih.gov/info/2001report/chapter5.htm
https://www.investopedia.com/terms/i/investigational-new-drug-ind.asp#:~:text=The%20IND%20application%20is%20submitted,to%20the%20clinical%20trial%20stage.
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/immunotherapy
https://stemcell.ucla.edu/induced-pluripotent-stem-cells
https://www.eurostemcell.org/mesenchymal-stem-cells-other-bone-marrow-stem-cells#:~:text=Mesenchymal%20stem%20cells%20(MSCs)%20are,marrow%20and%20make%20our%20blood.
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/monoclonal-antibody
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/palliative-care
https://www.britannica.com/science/transduction-microbiology
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