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AT A GLANCE
Cell and gene therapies have huge potential  
– act now to reap the benefits

Cell and gene therapies have the potential to define the future of medicine. A steady stream 
of clinical data announcements, acquisitions, investments, collaborations, and technological 
advances show there’s real momentum behind the sector. But deaths in a leading CAR T-cell 
clinical trial, resulting in the closure of that trial, could slow the pace.

We’re still bullish on the prospects for cell and gene 
therapies, given the magnitude of their potential 
to cure patients. In the next five years, we see a 
number of major cell and gene therapies being 
approved by regulators and finding their way into 
the market. But how treacherous will this path be for 
patients, biopharma companies, payers, providers, 
and regulators? Companies should take steps now to 
shorten the odds on success and cut the risk of their 
therapies ending up as victims of the hype cycle.

Prioritise biomarkers to establish value

Despite huge challenges, biomarkers and 
complementary diagnostics should be a priority.  
They deepen our understanding of patients, build 
safety and efficacy, and help speed up development. 
Regulators may soon start insisting on them.  
And they boost payers’ confidence.

Be smart with manufacturing and distribution to 
guarantee quality and manage costs 

Quality comes from reliable, scalable manufacturing 
that also makes therapies more cost-effective. 

Collaborating with hospitals takes this a step further, 
keeping costs under control by reducing the need for 
complex distribution networks.

Talk to regulators from the start

Regulation of cell and gene therapies is still emerging. 
There’s room for interpretation and a need for clarity 
from regulators. That will come from regular dialogue 
between regulators and companies. And that in turn 
will sustain innovation while building regulators’ 
confidence in therapies.

Demonstrate value and explore novel  
pricing strategies

Cell and gene therapies will be expensive. Despite 
their potential, payers might still baulk at the cost. 
Companies can sweeten deals with results-based 
arrangements. And they can bolster efficacy by 
adding value.

For a more detailed view, please read on.

CELL AND GENE THERAPIES ARE  
A GROWING AREA OF RESEARCH

Figure 1: What are cell & gene therapies?

Cell and gene therapy is an emerging 
therapeutic area based on the premise that 
living cells or genetic materials can be used 
as therapeutic agents to replace or eradicate 
diseased tissues (see Figure 1). That 
includes those caused by genetic disorders, 
cancers, injuries, and many, many more. 
These therapies are especially attractive to 
pharmaceutical and biotechnology companies 
for two main reasons. First, they promise 
to address a wide range of indications that 
have until now been seen as incurable with 
current medical knowledge or capabilities. 
They could also be the best hope for some 
indications currently treated with small 
molecules. Second, they offer companies 
long-term security by creating higher 
barriers against competition or biosimilars. 
As a result, over 800 clinical trials are now 
underway, with a number of products already 
being marketed, or close to it (see Figure 2).1

CAR T-Cell – still the star therapy 
despite setbacks

Of the various cell and gene therapies 
currently being investigated, CAR T-cell 
therapy is the leader. It’s received a plethora 
of investment from venture capital firms, 
small biotechs, and established biopharma 
players. Over the last two years, half a dozen 
CAR T-cell therapy-focused companies have 
successfully completed IPOs, each raising 
hundreds of millions of dollars.1 Similarly, 
major pharma companies have been flocking 
to CAR T-cell therapies, with Celgene and 
Novartis recently investing hundreds of 
millions of dollars in collaborations as well 
as their own CAR T-cell therapies. But as 
Novartis closed its Cell and Gene Therapy Unit 
in 2016, moving CAR T-cells to its Oncology 
unit, its future in the company is less certain.2 



Total Global
 Financing

$5.22 Billion

Cell 
Therapy

$2.97 Billion

Gene & Gene-Modified
 Cell Therapy
$2.73 Billion

With an estimated CAGR of 20% through to 20244

KEY PLAYERS:
Novartis, Kite Pharma, Juno Therapeutics, GSK, 
Genzyme, Osiris Therapeutics, Vericel Corp

KEY PIPELINE:
• Prochymal (Osiris): stem cells for Graft versus Host  
 Disease and Crohn’s disease: designated by FDA as  
 both an Orphan Drug and Fast Track product
• MACI (Vericel); currently under BLA review by the FDA5

• CAR T-cells (Novartis & Kite Pharma): both major  
 players plan to seek approval from the FDA in 20176

RECENT ACTIVITY:
• Kite Pharma has announced a 2nd public o�ering of  
 common stock in  2017 to raise $350m7

• Sept 2016: Novartis closes Cell & Gene Therapy unit8

KEY PLAYERS:
Pfizer, Novartis, GSK, Celgene, Biogen, Bluebird Bio, 
Spark Therapeutics, UniQure

KEY PIPELINE:
• Voretigene neparvovec (Spark): plans to seek FDA   
 approval in 2017 for the treatment of inherited 
 retinal disease9

RECENT ACTIVITY: 
• Five gene therapy companies went public in 2016,   
 three of which focus on CRISPR: Editas Medicine,   
 Audentes Therapeutics, AveXis, Intellia therapeutics,   
 and CRISPR Therapeutics10

• Aug 2016: Pfizer committed to becoming industry   
 leader with acquisition of Bamboo therapeutics11

CELL THERAPY GENE THERAPY

Clinical trials 
underway by year

-end 2016

Phase 1: 261
Phase 2: 475
Phase 3: 68

804

Lorem ipsum
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So what exactly is CAR T-cell therapy? 
It uses both cell and gene therapy 
techniques to collect and expand a cancer 
patient’s own immune cells, ie T-cells, 
genetically engineer them to recognise and 
target the patient’s own cancerous cells, and 
then reintroduce them into the body.12  
So far, CAR T-cell therapies have 
demonstrated immense potential for treating 
blood cancers, with numerous patients 
in early-phase clinical trials being cured 
and staying in remission over a year after 
treatment. Similar CAR T-cell therapies 
have even been successful in treating HIV in 
animal models.  All this potential and we’ve 
only described one platform.

Trials continue, but deaths pose questions

Now take a step back and imagine the 
endless possibilities available when looking 
at the broader field of cell and gene 
therapies. The tragic death of patients in 
a recent CAR T-cell clinical trial run by  

Juno Therapeutics halted that study.13  
But the push to make this class of therapy 
work hasn’t slowed down. In fact, over 150 
clinical trials are now underway in the US 
alone.14 While it’s still unclear what went 
wrong in the Juno trial, and the company 
has suggested that patients were already 
quite ill before enrolling in it, events like this 
do raise questions:

• Are cell and gene therapies safe or are  
we moving too quickly? 

• Do we understand these therapies enough 
to even be testing them on people? 

• Do they really have enough commercial 
potential to make them worth this much 
investment? 

• How are we going to overcome the many 
barriers that block the scientific and 
commercial success of these therapies?

Figure 2: 2016 at a glance3

ARE CELL AND GENE THERAPIES 
ON THE HYPE CYCLE ROLLERCOASTER?

Considering the uncertainties of cell and gene 
therapies in the future, we mapped cell and 
gene therapies out on the Gartner hype cycle.  
You might have heard this term. It refers 
to a graphical representation of the 
path that emerging technologies often 
take (see Figure 3). The top half of the 
diagram depicts the journey followed by 
gene therapies in the 1990s. The bottom 
half depicts the potential paths that 
cell and gene therapies could go down 
moving forwards. 

It sees the road to productivity in five phases: 

1. Technological trigger

2. Peak of inflated expectation or ‘hype’

3. Trough of disillusionment

4. Slope of enlightenment

5. Plateau of productivity 

Where do cell and gene therapies currently 
stand? From all the activity in the sector, we, 
and many before us,15 have argued that the 
field has reached, or will soon reach, the peak 
of the hype cycle. As Figure 1 shows, the 
field has been getting significant attention in 
the past few years. In 2016, global financings 
totalled $5.22 billion. But, as we’ve seen, there 
have been several deaths as a result of CAR-T 
cell therapy trials, raising red flags. So far, 
they’ve proved to be a mere bump in the road 
and haven’t slowed the overall momentum 
of cell and gene therapies. But they could be 
an important warning sign, making observers 
ask: can cell therapies power through to 
commercialisation, or are they doomed to ride 
the hype cycle rollercoaster?

Over-eagerness could derail progress

In the worst-case scenario, CAR T-cell 
therapies (and potentially the entire field 
of cell and gene therapies) could end up 
following the same path as viral-based gene 
therapies in the 90s – straight off a cliff. 
Then, gene therapy was a star much like CAR 
T-cell therapy today, touted as the cure-all 
with millions of dollars being thrown at it. 
But the tragic death of clinical trial subject, 
Jesse Gelsinger in 1999, brought progress 
in gene therapy to a screeching halt.16 This 
promising technology was left untouched for 
years because of the regulatory fallout and 
emotional response that followed. It wasn’t 
until 2012 that the first gene therapy, Glybera, 
was actually approved in either Europe or 
the United States. The lead scientist on this 
trial, James Wilson, noted afterwards that the 
team had become too carried away with the 
promise of gene therapy to realise that they 
didn’t yet know enough to warrant human 
testing. A quote from a recent interview with 
Wilson serves as a wise warning to scientists 
today: “You have to be patient…. Biology is 
complicated, clinical trials take time. There is 
nothing – no amount of money, no amount 
of determination or whatever else that can 
hasten that. I think that one of the issues that 
got this field into trouble was expectations 
that were unrealistic.”17 Those developing CAR 
T-cells and other cell and gene therapies must 
heed this warning. If they don’t, and carry on 
hitting speed bumps that stall investors’ and 
regulators’ enthusiasm, we may well be in for 
another 20-year journey to commercialisation. 



HOPE & HYPE FAILURE & DISILLUSIONMENT SLOW & STEADY RECOVERY

2008

Man cured of HIV
by gene edited stem 
cell transplantation

Patient dies in 
Arthritis gene 
therapy trial

2007

Patients regain vision
after gene therapy 
trial for blindness

2008
Proof of concept for 
virus mediated gene 
transfer is demonstrated

1968

First CAR-T cells 
developed at the 
Welzmann Institute

1989

NY-ESO-1 TCR engineered 
cells induce remissions 
in cancer patients

2011

Juno's leading CAR-T trial 
is stopped due to patient 
deaths and Novartis closes
Cell & Gene Therapies unit

2016

World’s first human 
trial for induced 
pluripotent stem cells 

2014

Conceptualisation
of gene therapy in
Science magazine1972

1990

1992
Gene therapy for
cancer is introduced

1999

With 116 clinical
trials underway, 
Jess Gelsinger
dies in clinical trial

2011

Promising data
published from 
two gene therapy 
trials in the UK

2012

First gene therapy
product - Glybera is
approved in the EU

2016

GSK receives EU approval
for Strimvelis - a gene therapy
for ADA-SCID patients

2013

Positive data from
Haemophilia gene
trials is released

2002

Five Children develop leukaemia 
in a therapy trial in Paris 

Cell therapy is a success

Cell therapy follows 
the same path as 
gene therapy

Cell therapy fails

Gendicine is 
approved in China2003

First patient 
receives gene 
therapy in clinical 
trial for ADA SCID

HOPE & HYPE
This is sparked by 
an advancement in 
technology which 
leads to increased 
interest and investment 
in a field. However, 
expectations are often 
too high in this stage.

FAILURE & 
DISILLUSIONMENT
It is not long before 
there is a setback in 
development, or it 
becomes clear the 
technology is still far 
away from the market.  
Investment and interest 
are quickly diminished.

SLOW AND STEADY 
RECOVERY
After interest has tailed 
off, the technology 
slowly improves over 
time in a sustainable 
fashion. Once the 
technology comes 
close to the market, 
interest is renewed.

Although PA believes there is a place for 
cell & gene therapy in the future, there is 
a possibility that the barriers prove too 
challenging to overcome and the field is 
abandoned. A key pain point in this field is 
manufacturing; in any industry there needs 
to be valid and cost-effective manufacturing 
processes in place for a product to be 
profitable, and if these are not put in place 
for cell & gene therapies then the industry 
could suffer an early demise. 

The next few years could see CAR-T 
and similar therapies take off. For 
this to happen, positive & robust 
clinical trial data must be published, 
regulatory approvals must happen 
swiftly, manufacturing hurdles must 
be overcome and agreeable pricing 
models must be developed.  
This is a very tall order so companies 
must be prepared if this reality does 
not transpire. 

Despite the potential of cell & gene therapies, 
PA sees many challenges and hurdles ahead. 
It is unlikely the field will sustain the current 
levels of interest and we anticipate the journey 
ahead will be a bumpy ride. However, if efforts 
are persistent in overcoming these hurdles 
through implementing innovative solutions 
and maintaining emphasis on primary 
research, we believe that cell & gene therapies 
will eventually enter the slow  and steady 
recovery phase to realise their potential.

TECHNOLOGY MANUFACTURING SUPPLY CHAIN REGULATORY COMMERCIAL

Need for 
continuing 
innovation

Need for value 
add beyond the 

therapy

Maintenance of 
intellectual property 

position

No room for error 
(eg time and 
temperature 
sensitivity)  

Shift in supply chain 
model with a need for 

patient centricity

Need to maintain 
integrity throughout 
the supply chain and 

to accurately label 
and track

Science is 
complex leading 
to higher barriers

Regulations are 
not consistent 
across markets

Requirements are 
evolving so the 
system is harder 

to navigate

Prices are likely to be 
high due to complexity 
of the technology and 

the size of the 
target markets

Adoption is likely 
to require more e�ort 

(education, 
upskilling etc.)

Benefit is harder to 
prove due to lack of 

historical and 
real-world data

Di�erent 
manufacturing 
challenges for 

di�erent therapies

Need to keep 
innovating in 

manufacturing to keep 
up with innovation 

in the sector

Limitations in current 
manufacturing 

processes 
(eg automation) 

including scale-up and 
scale-out challenges
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Confidence still high, but companies must 
avoid complacency

We’re still bullish that the industry’s 
biological and technological understanding 
has advanced far enough to put cell 
and gene therapies within its grasp. 
Better vector designs now enable safer 
delivery of therapeutic genes to specific 
cells. Technologies for editing genes and 
correcting mutations are now available, eg 
CRISPR. And our understanding of stem cell  

biology and the pathways underlying cancer 
are more advanced than ever. Alongside 
these therapies’ great curative potential, 
we believe these are reasons why it’s just a 
matter of time before they’re proven safe 
and effective. It remains to be seen exactly 
how that journey unfolds. But to make 
it as trouble-free as possible, we believe 
companies need to set themselves up  
for success. 

Figure 3: The potential cell and gene therapy hype cycle
TACKLING THE INDUSTRY'S CHALLENGES

Figure 4: The key challenges facing cell and gene therapies

To address the challenges here are some  
of the strategies companies may adopt.

Technology: prioritise biomarkers to 
establish value

CAR T-cell therapies are currently at the 
forefront of personalised medicine. But as 
the recent deaths from Juno’s clinical trial 
clearly show, simply developing personalised 
therapies isn’t enough. Of course, there are 
various technological challenges, including 
our still limited understanding of diseases and 
the body as a whole, and others related to 
delivery. But the need to better understand 
who the patient is, to maximise treatment 
safety and efficacy, is particularly urgent. 
Biomarker development, which is already 
becoming an essential component of 
clinical development, is especially important 
here for the success of cell and gene 
therapies. Take Jesse Gelsinger as a case 
study. In 1999, Jesse, who suffered from 
a rare genetic liver disease, had joined a 
clinical trial where he was injected with an 
adenoviral vector carrying a corrected gene. 
But four days later, his treatment triggered 

a massive immune response, leading to 
multiple organ failure and brain death. 
Looking back, the trial represented a failure 
in preclinical and clinical safety testing. 
Of course there were other causes. But 
had safety biomarkers been used to guide 
dosing and predict the toxicity of this drug, 
the disaster may have been averted. 

Besides safety and efficacy, biomarkers 
are also important from a clinical research 
standpoint. They can help with evaluation 
and decision making, accelerate drug 
development, and lower development costs. 
This is all well and good, but challenges in 
discovering predictive biomarkers for cancer 
immunotherapy are very significant. They 
include multiple cell types and mechanisms, 
eg surrounding T cell regulation, the 
heterogeneous nature of tumours and 
patients, and other immune components 
etc. Even so, biopharma companies should 
make it a priority to develop biomarkers 
or diagnostics at the same time as they 
develop therapies. This is even truer given 
that the US Food and Drug Administration 
and European Medicines Agency may move 
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from preferring companion diagnostics to 
flat-out requiring them, given the great 
benefit they and biomarkers can bring. 
There are economic and financial incentives 
as well. Payers are looking for more 
certainty that the money they’re forking 
out for new treatments is actually worth 
it. So companion diagnostics could further 
differentiate players in cell and gene therapy. 

Manufacturing and supply chain: get smart 
to control quality and costs

Cell and gene therapies face well-established 
manufacturing and supply chain challenges, 
as the products come in many forms, eg 
autologous versus allogeneic, fresh versus 
frozen. Two of the greatest challenges are 
in scaling up and distribution. In terms 
of scaling up, we still have a relatively 
poor understanding of the key factors in 
developing large batches of homogenous 
cell or gene products in a cost-effective way.  
But the ability to manufacture quality 
product will also be critical for its 
anticipated success. In particular, companies 
need to develop scalable, cost-effective, 
and reliable manufacturing processes. And 
they need to determine measurements for 
cell or genetic characteristics that they 
can use to evaluate product quality. For 
distribution, companies need to consider 
innovative strategies. For instance, Kite 
Pharmaceuticals recently opened a state-of-
the-art T-cell manufacturing plant next to 
Los Angeles International Airport. It means 
the whole process from receiving materials 
to delivering to patients across Europe and 
the United States only takes 14 days, making 
it one of the industry’s fastest.18 

Now imagine a completely different model, 
similar to the way many cancer patients 
already travel to specialised cancer centres 
to get treated. Instead of shipping the 
treatments, what if the patients went 
directly to hospital centres specifically 
set up to produce and deliver CAR T-cell 
therapies (or other cell and gene therapies)? 
Numerous CAR T-cell companies already 
collaborate with hospitals anyway, including 
Juno Therapeutics and Memorial Sloan 
Kettering Cancer Center. In this way, 
instead of having to develop expensive and 
complicated manufacturing and distribution 
networks, biopharma companies can 
partner with hospitals to develop in-hospital 

manufacturing systems, lowering costs  
for everyone. 

Regulation: talk to regulators from the 
start to boost confidence

Regulations governing cell and gene 
therapies are still evolving. So few of 
these therapies have been submitted for 
authorisation that regulators haven't yet 
worked out how best to assess them. Also, 
there’s no harmonisation across regions, 
eg EU versus US. As a result, current 
regulations are often poorly enforced and 
leave significant room for interpretation.  
This is especially obvious with the rise 
of stem cell tourism. Clinics often exploit 
patients by offering ‘stem cell therapies’ 
that lack credible scientific rationale and 
oversight, leading to significant outcry from 
the scientific community. For example,  
it was recently reported that three elderly 
women were blinded by stem cells at  
a for-profit clinic in Florida. The need for 
more governance and clarity recently led the 
FDA to hold a series of public workshops. 
They aimed to get comments around four 
draft guidances to clarify the interpretation of 
regulations governing human cell, tissue, and 
cell and tissue-derived products (HCT/Ps). 
The takeaway from these workshops?  
As expected, the FDA needs to make major 
changes to not only foster innovation in the 
burgeoning field of cell and gene therapy 
but also bring in more formal regulatory 
changes to clarify requirements, and so reel 
in unclear interpretations. 

So what does this all mean for players in 
cell and gene therapy? Early and routine 
communication with regulatory authorities 
is critical. The ultimate goal is still to 
prove the safety and efficacy of these 
new therapies. While there are next to no 
previous submissions to compare to, until 
clear guidance is passed, players should 
work closely with the regulatory authorities 
to design studies that satisfy them.  
For example, although pharmacokinetic 
studies may not be relevant for many 
gene therapies, other studies can monitor 
excretion and transmission. Similarly, 
traditional dose-finding principles may not 
be applicable to cell and gene therapies. 
So the EMA has suggested that companies 
focus on establishing the minimum effective 
dose and maximum tolerable dose instead.

Commercialisation: demonstrate value and 
explore novel pricing strategies 

Cell and gene therapies are complex. They 
also have the potential to cure. So we should 
expect them to come at a high price. This, 
in itself, makes market access challenging, 
with payers unwilling to foot the bill for 
these therapies unless they can prove the 
benefits will outweigh the costs. Take the 
recent European approvals of Glybera and 
Strimvelis, for example. While it gave the 
industry a huge boost to see a gene therapy 
product ‘over the finish line’, the approvals 
also highlight the problems that cell and 
gene therapies will face once they hit the 
market.  Glybera, with a $1 million price tag, 
is the most expensive drug in history and 
has only been used once since its approval in 
2012.19 As you can imagine, it was far from 
a commercial success. After spending $100 
million developing the drug, UniQure had to  
sell the rights to a small Italian 
pharmaceutical company. 

Watching this carefully was GSK, who in 
2016 got approval for their gene therapy 
product, Strimvelis, which treats Severe 
Combined Immunodeficiency (SCID). SCID 
was the disease at the centre of the first 
gene therapy trial in the 1990s. So it’s 
worth reflecting that it’s taken 26 years for 
a therapy to actually reach patients. And 
it could take just as long for CAR T-cell 
therapies to reach the market if they follow a 
similar trajectory. Strimvelis will also have a 
jaw-dropping price tag of $665,000, but with 
limited clinical trial data and a very small 

patient base. It will be interesting to see if it 
proves to be a commercially viable product. 

So how can companies better position 
themselves for commercialisation? And, 
given the often curative nature of cell and 
gene therapies, how can companies recoup 
their costs, and what incentive do they have 
to continue developing these therapies? 
Firstly, they need to develop novel pricing 
models while learning from models used 
for other expensive treatments, eg organ 
transplants. Also, companies need to build 
off of the technology development we 
described earlier by better understanding 
and serving patients through biomarkers/
diagnostics and other value-added services, 
eg beyond the pill or integrated healthcare 
solutions. That will make them more able 
to demonstrate efficacy and value not 
only to patients, but also to payers, who 
ultimately reimburse these products. In 
this way, payers and pharma companies 
can work out innovative outcomes-based 
pricing strategies. For instance, Express 
Scripts recently rolled out a value-based 
reimbursement model for cancer drugs and 
is now eyeing anti-inflammatory meds such 
as Humira.
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CONCLUSION 

The future is bright if you look beyond the hype

So, will cell and gene therapies continue to flourish or are they doomed 
to follow a long and bumpy road to market approval? We believe they’ll 
define the future of medicine. 

But let’s try not to get caught up in the hype. Instead, we should learn 
from past failures to develop strategies that increase the probability of 
successfully making cell and gene therapies a reality. We believe the key 
ingredients for success are to:

1. Maximise value beyond the therapy by prioritising biomarkers to 
establish a deep understanding of the patients that your therapy 
benefits most

2. Tackle manufacturing and supply chain early in the process by 
pursuing automation and key collaborations with hospitals

3. Work closely with regulators from the start, because we’re all 
learning together 

4. Demonstrate the value that your therapy brings for all stakeholders and 
implement creative pricing models, such as outcomes-based pricing.
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