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A future where zero people die from 
cancer and zero families lose a loved one 
too soon from cancer. This is the ultimate 
ambition.

For some cancer types, zero might sound 
achievable. Cervical cancer for instance, 
can already be prevented by available 
HPV vaccination, or consider breast cancer 
where the majority of cancers can be 
diagnosed at an early stage and treated 
with curative intent. Even so, the reality 
today for patients with breast and cervical 
cancers is still very far from Zero with 10-
year survival rates of around 80% and 50% 
respectively.1,2 For other cancer types, Zero 
feels like a far-off possibility. This is true 
for the most common cancer, lung cancer, 
aggressive cancers with a low five-year 
survival rate such as pancreatic cancer, 
as well as rarer cancers. Overall, today’s 
reality is that cancer is still the biggest 
health burden in the UK. One in two people 
will get cancer in their lifetime,3 and cancer 
has the highest impact on years of healthy 
life lost to premature mortality or disability 
of any disease.4 It is clear there is very 
much more we need to do to come close 
to Zero.

The essays in this collection, authored 
by leaders in the field of oncology, each 
provide a unique perspective on how close 
to Zero we truly are. As a collective, they 
convey our underlying optimism about 

the potential for substantial progress, 
while embracing the challenges we 
must overcome. By sharing their insights, 
experience and suggestions, each author 
reflects on what we need to do collectively 
for the benefit of all those impacted by 
cancer.

The ambition behind Cancer: Project Zero 
is not to form unrealistic expectations, but 
to use an inspirational framework, a ‘North 
star’, which enables consideration of the 
radical changes needed in how we use 
emerging technologies to diagnose and to 
treat cancer, in order to advance towards 
that ultimate ambition.

THE PATH FORWARD

Scientific progress has been rapidly 
evolving, so we now better understand 
why and how cancers are formed and how 
technology can be used to diagnose and 
treat cancer even more effectively.  This 
has already led to major improvements in 
cancer outcomes. In the 1970s, only one in 
four cancer patients survived their disease 
for 10 years or more. By 2010, this had 
risen to two in four, and survival continues 
to improve.5 

The availability of cancer screening has 
expanded to cervical, breast, colorectal 
and recently lung cancer with an 
estimated potential for over 18,000 lives 
saved in the UK each year by screening 

for these cancers. This is matched with 
public awareness activities such as 
Detect Cancer Early (Scotland) and Be 
Clear on Cancer (England) and regional 
initiatives such as the Leeds Lung Health 
Check, which aims to improve diagnoses 
by having screening take place in 
convenient community locations – such as 
supermarket carparks.

The pace of drug development for cancer 
has also increased rapidly - more than 50 
new drugs with new mechanisms were 
approved by the FDA in 2009-2020 vs an 
average of 2 per year in the 1980s.6

This has the potential to benefit more 
patients than ever before.

At AstraZeneca, we are building on our 
deep-rooted oncology R&D heritage of 
nearly one hundred years in the UK, and 
continue to invest more than $5 billion 
per year in oncology R&D. Our relentless 
quest for innovation has led us to invest in 
a wide range of new potential medicines, 
novel tools including Artificial Intelligence 
(AI) for improved diagnostics and novel 
treatment modalities including antibody 
drug conjugates, radioconjugates, T cell 
engagers and cell therapies,  – all of 
which will be required – and more – in 
order to progress towards our ambition of 
zero deaths from cancer. 

However, despite this golden era, and the 
great excitement that is offered by the 
potential of tomorrow’s science, there are 
people living with cancer right now who 
can only see their lives in increments of 
just months or weeks.

Unfortunately, the UK continues to lag 
behind international peers when it comes 
to cancer outcomes – with our European 
neighbours as well as countries such 
as Canada and Australia well ahead 
in delivering improvements.7 Five-year 
survival for lung cancer in the UK was 15% 
according to the most recent data (2010-
2014), outcomes Australia achieved 10 
years earlier. Similarly for rectal cancer, 
five-year survival in England was 62%, 
approximately 10 years behind Canada. 
Variations exist across the UK, too. In 
the UK, more than 30,000 extra cancer 
cases per year are attributable to socio-
economic variation – with outcomes the 
worst for the most deprived groups.8 The 
‘deprivation gap’ is greatest for smoking-
related cancer sites (lung, laryngeal and 
oral cavity). For example, research found 
that lung cancer patients receiving radical 
radiotherapy – a type of treatment used 
with intent to cure instead of control – 
was nearly nine percentage points higher 
in some regions than others – one of 
several factors which may explain the 
regional differences in cancer outcomes.9 

Poor access to timely diagnosis and 
treatment, including chemotherapy 
and radiotherapy, as well as to novel 
medicines, is likely a key contributor to 
the worse cancer outcomes seen in the 
UK compared to other similarly wealthy 
countries,10 with the UK spending less per 
capita on cancer treatment and medicines 
than most other European countries.11

Therefore, to deliver the exciting 
innovations in cancer care and treatment 
taking place right here in the UK, our 
regulatory landscape and access systems 
must be ready to harness this potential. 

With scientific breakthroughs paving the 
way for a new generation of treatments, 
we need to ensure innovation is embedded 
at every stage – from a drug’s early 
development to evaluation of its cost-
effectiveness – in order for patients to 
benefit.

There is a strong case for a shift to a 
framework where early diagnosis and 
effective, timely treatment is viewed as a 
good to be invested in, thereby improving 
the nation’s overall health and productivity, 
not just as a cost to be managed.

WHERE WE GO FROM HERE 

The adoption of groundbreaking 
therapeutic approaches and technologies 
could not be more critical if we are 
to address the mismatch within the 
UK between the quality of scientific 
research in oncology and the variable 
outcomes that so many people are still 
experiencing. Cancer: Project Zero is not 
just about celebrating the science that 
will get us there, but the many people and 
organisations who will contribute to that 
process and eventual outcome.

As such, we thank the authors in this 
essay collection for their invaluable 
contributions. Each shines a light on some 
of the most exciting advancements and 
contributions in cancer care in the UK; 
helping us better understand collectively 
how we can get closer to Zero. 

As a first step on the road to delivering on 
these existing possibilities, we, along with 
many in the cancer community, are calling 
for a long-term, strategic plan on cancer. 
Such planning ensures that funding for 
the much-needed initiatives, tools and 
technologies as outlined in this collection 
of essays can be delivered upon to truly 
transform cancer care. If we act now, we 
have a real possibility of redefining what it 
means to be diagnosed with cancer, and 
creating a future in which cancer has been 
eliminated as a cause of death.

Cancer: Project Zero is intentionally a 
positive provocation. There is a huge 
amount of talent, drive and hope in our 
community. By harnessing that energy, 
we have the potential to go further and 
faster than we might otherwise. We 
hope this collection of essays helps to 
reimagine what’s possible for cancer as 
we utilise the breakthrough science that is 
happening today in pursuit of this goal.
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We are in a “golden age” of scientific 
discovery in cancer research – a 

moment of huge potential to 
integrate the knowledge of cancer 

biology, and new data science tools, 
with better targeted treatments, 

novel ways to engage the immune 
system, better ways to combine 

treatments into effective regimens 
and better ways to manage side 
effects of treatment with digital 

health technology. 
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Cancer is the defining health issue of 
our time. It impacts people and their 
loved ones across the world every day 
and nearly 1 in 2 people born in the 
UK will develop cancer during their 
lifetimes.1 Those are stark statistics, and 
each cancer case represents a parent, a 
partner, a sibling, a child, a friend.

Thanks to lifesaving research into cancer 
prevention, diagnosis and treatment, 
survival for all cancers combined in the 
UK has doubled since the early 1970s.2 In 
the last 40 years, since the mid-1980s, 
that equates to more than one million 
deaths being avoided in the UK3. Significant 
progress has been made possible through 
investment into cancer research.

However, despite more people surviving 
their cancer today than ever before and the 
tireless efforts of hardworking NHS staff, 
improvements in cancer survival have 
slowed in recent years. Cancer cases are 

rising,4 and patients are waiting too long 
to be seen and to start treatments across 
England, Scotland, Wales and Northern 
Ireland.

There is no quick fix, but improvements 
can and must be made. We can learn from 
what has worked before in the UK and 
around the world. Research and innovation 
have been the driving force behind the UK 
doubling cancer survival in the last 50 
years – and despite the current outlook 
faced by cancer patients, we are at the 
centre of a golden age of cancer 
research which, if harnessed, will 
power economic growth and improve 
outcomes.

However, to meet this challenge, we need 
to be more ambitious. 

With the right action and long-term 
planning, we could reduce the cancer 
mortality rate in the UK by 15% by 
2040 – preventing 20,000 cancer 
deaths every year.5

Cancer Research UK’s Leading on 
Cancer6 report demonstrates how cancer 
strategies can save lives from the disease 
and improve early diagnosis. We’ve seen 
the impact of this in comparable countries 
such as Denmark. A decade ago, England 
and Denmark were improving cancer 
outcomes at broadly the same rate. But 
now, with consistent funding and long-
term strategies, Denmark have raced 
ahead.7

It’s why Cancer Research UK has called 
for a dedicated cancer strategy that 
could pave the way for the UK to be 
world-leading on cancer again and to 
enable the UK Government to deliver on 
three of its most important missions.8

BACK RESEARCH AND ACHIEVE 
ECONOMIC GROWTH

The life sciences sector is a UK success 
story, but in recent years it has fallen 
behind its peers. Last year, for the first 
time since 2012, the UK had no Initial 
Public Offerings in life sciences9. 

In Longer, Better Lives,10 Cancer Research 
UK’s manifesto for cancer research and 
care, we detailed how improvements in 
cancer research, prevention and care 
would reduce health, social care and 
‘informal’ care costs. The economic 
argument for investing in cancer research 
has been overlooked for too long. It’s 
estimated that every £1 invested in 
cancer research generates £2.80 
in economic benefits – leading to 
improved survival, health benefits for 
patients, less pressure on the NHS and the 
creation of more jobs.11

SHIFT TO PREVENTION

The UK Government’s health mission 
also emphasises a shift to prevention, 
with around four in 10 cancer cases being 
avoidable, such as smoking.12 Analysis 
published this year shows that the number 
of cancer cases caused by smoking in 
the UK has reached an all-time high.13 
The Tobacco and Vapes Bill, which will 
introduce legislation to increase the age 
of sale of cigarettes in the UK,14 could 
pave the way for the first UK smokefree 
generation.

DIAGNOSE EARLIER AND TREAT 
PEOPLE ON TIME

Since 2015, over 380,000 cancer patients 
in England haven’t been treated on time.15 
In the most recent data from August, only 
69.2% of people in England started their 
treatment within 2 months of an urgent 
referral, well below the target of 85%.16 
Progress on early diagnosis is also poor, 
with the NHS unable to meet its target of 
diagnosing 75% of cancer patients early 
– at stage 1 or 2. This is a key reason for 
poorer outcomes in the UK, particularly 
amongst deprived communities.17

We’re encouraged by the UK Government’s 
commitment to get back on track and 
meet all cancer wait time targets by 
the end of this parliament, and we look 
forward to working with them to achieve 
this.

Things can be turned around with 
innovation and reform. There have been big 
shifts in how the NHS in England functions, 
bringing care closer to home through new 
community diagnostics centres. Initiatives 
like the use of community pharmacies to 
support timelier diagnosis, self-referral 
for specific tests or consultations and 
innovations like AI tools hold real promise 
in delivering better care for people with 
cancer. 

The UK needs an ambitious and 
actionable plan for cancer. The road 
ahead is not easy. However, if we seize 
the moment, we can bring about a future 
where everybody lives longer, better lives, 
free from the fear of cancer.MORE RESEARCH, LESS CANCER
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It’s why Cancer Research UK has 
called for a dedicated cancer 

strategy that could pave the way 
for the UK to be world-leading 
on cancer again and to enable 
the UK Government to deliver 
on three of its most important 

missions.8
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RESEARCH HAS MANY BENEFITS 
TO THE HEALTH SERVICE

Unearthing new ways to save and improve 
the lives of people affected by cancer 
is the driving force for many biomedical 
researchers. Existing care practices can be 
improved upon with life-changing results 
if discoveries are translated into new 
diagnostics and treatments, and with trials 
to test new drugs and technologies in the 
health service.  

A lack of progress gives an imperative. 
Lung cancer has seen little improvement 
in the last 50 years, with only 1 in 10 
people surviving the disease for 10 years 
or more.1 TRACERx – the TRAcking Cancer 
Evolution through treatment (Rx) lung 
study – is designed to understand the 
driving forces behind cancer evolution, 
metastases, immune evasion and drug 
resistance at scale. It has analysed blood 
and tumour samples from 800 people 
with non-small cell lung cancer, with 250 
investigators based at 13 hospital sites.2 
We can now predict whose lung cancer 
will return after surgery and who may 
need additional therapy to help prevent 
the disease recurrence. The data collected 
are also driving forward our understanding 
of how lung cancer develops, and further 
observational studies are ongoing to lead 
to more improvements.    

As well as leading to future breakthrough 
and enabling current patients access to 
the latest innovations through participation 
in clinical trials, there are other less 
obvious benefits. Evidence shows that 
greater research activity in the health 
service is associated with an overall 
higher quality of care, lower levels of 
patient mortality and improved staff 
recruitment and retention.3 4 5 6 There 
are also substantial economic gains in 
contribution to Gross Value Added and job 
creation.7 8 

Despite these clear benefits and a 
welcome focus from the previous 
government with the Clinical Research 
Delivery vision9 and their response to 
the O’Shaughnessy review,10 and which 
the new government have shown signs 
of continuing, we still don’t have a truly 
research-active health service.

HOW IS RESEARCH PRIORITISED 
IN THE HEALTH SERVICE? 

The context clinical researchers face is a 
challenging one. In Cancer Research UK’s 
2023 survey of the UK clinical research 
workforce, 74% of respondents said it was 
more difficult to deliver research, and the 
number of commercial trials initiated in the 
UK per year fell by 41% between 2017 and 
2021.11 12 

There is not enough capacity for - or 
prioritisation of - research within the 
health service. The recent review of 
the health service stated partnerships 
with the life sciences industry are 
‘important but not urgent” for the 
NHS.13 Unsurprisingly this is in large 
part a result of wider pressures facing 
the health service where research is 
de-prioritised. 

Research can reduce these pressures 
through improving care, staff retention and 
bringing in much-needed income. However, 
61% of Health Care Professionals that 
responded to the CRUK survey stated that 
research and its benefits lacked visibility 
within the health service. 14  A lack of 
accountability for research at senior levels 
was also reported.

There is more to do to ensure research 
is no longer seen as “nice to have” and 
instead seen as an essential part for all 
clinicians to play to improve the lives of 
their patients. Doing more to prioritise 
research in the health service will 
accelerate improvements to care and 
secure the UK’s reputation as a world-
leading research base to attract talent 
and a globally competitive life sciences 
industry.

OVERCOMING CHALLENGES TO  
CLINICAL RESEARCH 

Clinical research in the UK faces very 
significant challenges today. Pressure 
to deliver front-line services, increasing 
competition in global research, challenges 
setting up and successfully operating 
trials and hard choices between investing 
in current delivery as well as reform 
to develop better tests, treatment and 
systems, all add up to the most difficult 
landscape in a generation. 

Ambitious political leadership 
is needed to drive an integrated 
approach to clinical research across 
the NHS. There needs to be clearer 
points of responsibility for, and better 
governance of, clinical research 
in government, with input from 
key health research stakeholders: 
government, health service, 
universities, industry, charities. Clinical 
research delivery needs to be more 
closely built into job plans in the NHS 
so that research output becomes a 
measured expectation of performance 
across NHS trusts.

Alongside protecting research time in job 
plans, measures are needed to cut the 
time it takes to set up clinical studies, 
improve the visibility of research and its 
benefits, strengthen accountability among 
NHS senior leaders and reduce the wider 
pressures on the health service.  Acute 
pressures make implementation difficult, 
but we should be ambitious. The public 
agree: polling shows 4 in 5 UK adults 
believe that healthcare staff should have 
time dedicated for research, even when 
the health service is under pressure.14  

Due attention should be paid to 
investigator-led trials which drive progress 
in addressing unmet need but face specific 
challenges to initiate and conduct. The 
falling numbers of clinical academics in 
the UK is concerning as they provide an 
important link between academia and the 
clinic. It’s positive a review is underway 
to help address this decline. We need to 
protect clinical academics, train more 
in the best scientific environments and 
provide integrated and flexible training 
opportunities across funding agencies.

BARRIERS TO ACCESSING DATA 
NEED TO BE OVERCOME

Effectively harnessing data has incredible 
potential to improve our ability to prevent, 
detect, diagnose and treat cancer. 
From cutting edge research like AI and 
genomics, to vital work analysing health 
systems and prevention, access to high 
quality data being collected by the health 
system is central to the future of cancer 
research and improving patient outcomes.

But currently, there are barriers preventing 
these data from reaching its lifesaving 

potential. Despite significant improvements 
in the quality and volume of cancer data 
over the last decade, researchers still face 
complex and uncertain processes when 
accessing data. Further, the ability to link 
datasets to generate further insights, for 
example between primary and secondary 
care, remains a significant challenge. 
“Real world” data analysis in routine 
healthcare is challenging owing to a lack 
of consistency in the systematic collection 
of patient data. The trust of patients and 
the public is a pre-requisite for meeting 
the potential of data-driven research 
and must be at the heart of efforts to 
tackle these barriers. CRUK are working 
with other charities, Government and NHS 
England to unlock the potential of data 
as a driver for change within health and 
research.

A PIPELINE OF DISCOVERIES IS 
NEEDED 

To secure future breakthroughs to 
translate into innovations to test in the 
health service, sustained investment is 
needed including in discovery “blue-skies” 
science. The TRACERx study was only 
possible through strategic long-term 
investment. The programme has unveiled 
new insights into how lung cancer evolves 
over time, unlocked potential new ways to 
diagnose and treat it, fostered a growing 
lung cancer research community in the UK 
and generated new areas for commercial 
science.  

Take the discovery of a gene called EGFR, 
which is found in a defective form in some 
lung cancer tumours. This gene was first 
associated with cancer in the 1980s15  by 
Cancer Research UK scientists studying 
the links between viruses and cancer. 
The drugs developed from this discovery 
took another 30 years to reach the 
clinical and approval. These drugs have 
now transformed survival rates16 for certain 
forms of lung cancer. 

Clinical cancer research is an example 
of real strength in the UK but there are 
barriers that are stifling the progress of the 
development of new innovations that will 
improve patient outcomes. 

The new government should give due 
attention to the valuable contribution 
that clinical research can make to their 
health and growth missions. Greater 
prioritisation of research in the health 
service and collaboration across the life 
sciences sector will lead to improvements 
in our understanding of cancer and how it 
develops and better measures to prevent, 
detect and treat it.

A RESEARCH DRIVEN HEALTH SERVICE?
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Sustained investment in the UK’s 
cancer research infrastructure 

is needed to ensure a pipeline of 
scientific discoveries to help the 

patients of tomorrow.
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EQUITY IN CANCER CARE 
THE CURRENT ISSUE IN CANCER 
CARE 

Cancer does not discriminate. It 
affects anyone, anywhere – but 
some groups (namely those defined 
by race, ethnicity and socio-
economic deprivation) experience 
an increased likelihood of being 
diagnosed with cancer and worse 
outcomes than others. 

In England, for example, lung cancer 
mortality rates are 170% higher for men 
and 176% higher for women living in the 
most deprived areas, compared with the 
least deprived.1

And in breast cancer, Black African women 
are approximately twice as likely to be 
diagnosed with late-stage breast cancer 
compared to white women.2

If we are to be ambitious about the future 
of cancer care, we need to ensure these 
variations in experience become a thing of 
the past.

How do we do that? 

EQUITY-OVER-EQUALITY

Thinking about diagnosis, different groups 
require different approaches to place them 
on a level-playing field so, we need to take 
an equity rather than equality approach.

Take uptake of breast cancer screening. 
It is far lower in black women than white 
women – despite the fact that, from an 
equality perspective, they all receive the 
same letters inviting them to a screening. 

However, equity is all about understanding 
why black women are less likely to attend 
screening appointments - and then taking 
steps to make it easier for them to do so.

HOW WE’RE APPROACHING 
EQUITY-OVER-EQUALITY TODAY

There are many instances where we are 
taking an ‘equity-over-equality’ approach – 
and, importantly, seeing positive results. 

The targeted lung health check 
programme (TLHC) is a national scheme 
that identifies people aged 55-74 at 
increased risk of lung cancer and invites 
them for a lung check and chest CT scan 
– with these checks often taking place 
in purpose-built centres in community 
spaces such as pubs, leisure centres and 
retail parks.3

Since the programme’s 
commencement in 2019, the 
programme has detected over 3,000 
lung cancers, with over 74% at an 
early stage – when lung cancer is 
more treatable.3

In South Yorkshire, the scheme has 
diagnosed over 300 lung cancers that 
would have otherwise gone undiagnosed 
and detected 79 other cancers – including 
breast, kidney, lymphomas, and skin 
cancer. 3

These lung health checks have resulted 
in, for the first time ever, more than a third 
of people from the most deprived fifth of 
England being diagnosed with lung cancer 
at stage one or two in 2022 (34.5%) – up 
from 30% in 2019.4 Though a 4.5% increase 
may seem small, this is an exciting first 
step in showing the potential of a national 
programme to drive improvements in 
diagnosis for those who need it the most. 

Back to breast cancer, as part of Cancer 
Black Care, I went to so many high-
level NHS cancer meetings where, year 
after year, the uptake of breast cancer 
screenings in black women was hovering 
around 30% - and nothing was being done. 

I decided to employ two amazing black 
women to help me get hold of the invitees 
who had been asked to attend King’s 
College Breast Cancer Screening Centre.

These two women telephoned 600 of the 
invitees and converted one third of them 
into attendees whilst also being able to 
uncover some of the underlying reasons 
for why appointments were forgone in the 
first place. These included: 

•	 The concept that screening means 
there is something wrong with you 

•	 Familial responsibilities and;

•	 Travelling to the Caribbean / Africa. 

We took these learnings to further drive 
screening attendance for black women in 
the local community. 

There is a similar success story of local 
community engagement with Prostate 
Cancer UK in Bristol.5 

Here, GPs contacted all men in catchment 
areas where there was a high proportion of 
black men and invited them to do a blood 
test. 

The invitation removed the reliance on 
these men to have existing knowledge 
about their own risk to prostate cancer and 
led many to book a blood test. 

As such, I would like to see a revision to 
the Prostate Cancer Risk Management 
Programme, so that all men at the highest 
risk for prostate cancer are offered 
immediate PSA screening.  Currently, the 
Programme focuses on providing GPs 
and primary care professionals with the 
information to counsel men who ask about 
PSA testing.6

DELIVERING AN EQUITABLE 
FUTURE

So, if we want to deliver a more equitable 
future in cancer care, we need to focus on 
what we know works well: understanding 
social motivations and behaviour through 
community engagement. 

The Core20PLUS5 Connector Programme 
funds integrated care systems (ICS) and 
place-based initiatives to recruit, mobilise 
and support those with influence in their 
community to help engage local people 
with key health services – such as cancer 
screenings. This is a great initiative, and 
we need to ensure the continued provision 
of such services. 

Community diagnostic centres will also be 
key to help fill the gaps where hospitals 
and GP practices are stretched. The Mile 
End Early Diagnosis Centre is a first of 
its kind and provides an extra 16,500 
procedures a year across the whole of 
North East London.7

Access to research trials of new cancer 
drugs will also be fundamental to deliver 
positive change. Promisingly, there’s 
already an understanding that there 
needs to be more access equity in trials. 
Initiatives in East London – such as public 
engagement days – to improve access to 
studies and ensure trial results reflect our 
diverse population. 

Ultimately, if we want to get to 
‘Zero’, we need to be proactive in 
considering the demographics we’re 
trying to reach and tailoring our 
approach to them, so that reasons 
like those stopping women from 
accessing breast cancer screening 
in London no longer get in the way of 
timely diagnosis. 

The future is bright. It just takes 
recognition of the issue at hand - and 
commitment to tackling it - to ensure 
sustained change for everybody impacted 
by cancer.
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Equity is what will shift 
the needle for groups who 

experience worse outcomes. 
While equality calls for equal 

treatment for all patients, health 
equity prioritises treatment and 

care based on need.
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EARLIER DETECTION AND 
PREVENTION OF CANCER
CHALLENGING THE STATUS QUO

Imagine a future where annual work 
appraisals in 2034 include personalised 
health checks. Smartwatches track vital 
signs, online forms assess risk factors, and 
convenient workplace testing offers early 
detection for diseases like cancer. This 
proactive approach, driven by compelling 
health economic calculations, prioritises 
prevention and early intervention, ensuring 
a healthier workforce and improved quality 
of life for all.

This utopian vision is fuelled by the stark 
reality of increasing cancer rates. Statistics 
show that one in two individuals born in the 
UK in 1961 will develop cancer during their 
lifetime.1 Current reliance on symptom-
based diagnosis often leads to late-stage 
detection, resulting in complex treatments, 
reduced survival rates, and significant side 
effects.

Public anxieties surrounding cancer are 
palpable. A University of Cambridge 
survey2 revealed that two-thirds of 
respondents feared a cancer diagnosis 
more than any other medical condition. 
Late detection emerged as the primary 
concern, with 55% desiring advancements 
in early diagnosis. Concerns extended 
beyond survival to encompass the 

debilitating side effects of treatment, 
highlighting the need for a paradigm shift in 
cancer care.

The societal implications of this growing 
cancer burden are significant. An aging 
population, a major risk factor for cancer, 
coupled with increasing life expectancy, 
translates to more individuals experiencing 
prolonged periods of ill health. Data 
indicates that on average, women spend 
20.1 years (24%) of their life in poor health, 
compared to men who spend 16.4 years 
(21%) in poor health. Geographic variation 
also presents challenges. In 2020-22, 
healthy life expectancy in the North 
East was almost seven years shorter for 
males and six years shorter for females 
compared with the South East.3 Delaying 
disease onset and extending healthy 
lifespans are paramount for a sustainable 
healthcare system. Remarkably, an 
estimated 38% of cancer cases 
are preventable, underscoring the 
potential of proactive measures.4

HOW EARLY DO WE WANT TO 
KNOW ABOUT CANCER?

Early cancer detection, ideally at a pre-
cancerous stage, offers the best chance 
for effective treatment with minimal side 

effects. Pathologists have long recognised 
pre-cancerous lesions, and advancements 
in ultra-sensitive sequencing technologies 
are illuminating the progression from 
pre-cancer to invasive cancer.5 Recent 
breakthroughs have even identified critical 
mutations in blood cancers years before 
clinical diagnosis.6

However, the challenge lies in 
distinguishing between indolent pre-
cancerous changes that may never 
progress and those destined to become 
life-threatening. Overdiagnosis, where 
a diagnosed disease is unlikely to cause 
harm, can lead to unnecessary anxiety and 
potentially harmful treatments. Striking a 
balance between early detection and 
avoiding overdiagnosis is crucial.

THE TECHNOLOGY REVOLUTION 
FOR ENHANCED CANCER 
DETECTION

The convergence of several technological 
advancements has positioned us at the 
cusp of a revolution in cancer detection. 
Affordable and accurate nucleic acid 
sequencing technologies can detect 
minute genetic changes, while combining 
DNA, methylation, and protein analysis 
amplifies signals for earlier detection. 
Tissue-specific blueprints enable tracing 

the origin of cancerous cells.

This progress has spurred a surge in the 
development of minimally invasive cancer 
tests. While promising, current data 
suggests reduced accuracy in detecting 
early-stage cancers, raising concerns 
about lead-time bias – detecting cancer 
earlier without improving outcomes. 
Combinatorial methods,7 serial testing,8 
and sampling closer to the tumour (or 
precursor) site9 or utilising bodily fluids like 
urine, stool, or breath10 hold potential for 
enhancing sensitivity.

There has been rapid progress with multi-
cancer early detection blood tests, while 
specificity remains high, confirmation of 
the tumour site often necessitates whole-
body imaging. Cost remains a barrier to 
equitable access, highlighting the need for 
affordable solutions. Artificial intelligence 
applied to medical imaging, such as low-
dose CT scans for lung cancer screening 
or mammograms for breast cancer, and 
digital pathology images, offers promising 
avenues for scalable and cost-effective 
early detection.11

Looking ahead, further advancements 
could include:

•	 Immune system readouts: Leveraging 
the body's natural defence system to 
detect cancer cells.12

•	 Remote sensors: Home-based 
sensors detecting changes in 
appearance and metabolites in  
bodily fluids.13

•	 Behavioural data analysis: Identifying 
changes in behaviour, such as 
shopping habits, that could indicate 
early cancer symptoms.14

WHAT ELSE CAN WE DO TO 
PREVENT CANCER?

Early detection is only meaningful with 
effective interventions to prevent cancer 
progression. While prompt access to high-
quality healthcare is essential, broader 
public health measures are equally crucial.

Addressing preventable risk 
factors like smoking and obesity 
is paramount and achievable 
now because it does not require 
development of new technology. 
Phased bans on tobacco sales and policies 
restricting junk food advertising to children, 
alongside sugar taxes, can significantly 
reduce cancer incidence.15

Developing new medicines, including 
vaccines, to intercept and prevent cancer 
is likely to be the new frontier once we 
can understand the biology of cancer 
and detect the early signs accurately. 
The success of HPV vaccination in 
preventing cervical cancer highlights this 

potential. While more complex for non-
communicable cancers, vaccines are being 
explored for advanced cases with defined 
epitopes. Targeting cells expressing 
specific risk variants in individuals with 
high genetic predisposition to cancer is a 
promising avenue.16

Repurposing existing medicines for earlier 
intervention is another strategy. However, 
early deployment necessitates impeccable 
safety profiles and minimal side effects. 
Adjusting healthcare policies to incentivise 
and evaluate the cost-effectiveness of 
cancer prevention medicines, similar to 
cardiovascular disease prevention, is 
crucial.17

WHY IS A MULTIDISCIPLINARY 
APPROACH KEY FOR EARLIER 
DETECTION AND PREVENTION?

Progress hinges on breaking down 
disciplinary silos and fostering 
collaboration between mathematicians, AI 
specialists, biologists, chemical engineers, 
clinicians, and patients. Creating spaces 
where these experts can work side-by-
side, such as dedicated interdisciplinary 
research facilities within patient-facing 
hospitals and integrated early cancer 
detection and prevention clinics, is 
essential for translating research into 
clinical benefits.18

The development of non-invasive tests 
for early oesophageal cancer detection 
exemplifies the need for practical, 
community-accessible solutions.19 
Technological advancements alone are 
insufficient; translating innovation into real-
world impact requires a multidisciplinary 
approach.

CONCLUSION: EMBRACING A 
FUTURE OF PROACTIVE CANCER 
CARE

Harnessing technological advancements, 
embracing a multidisciplinary approach, 
and implementing supportive healthcare 
policies are crucial for realising this vision.

While the potential benefits are immense, 
we must proceed thoughtfully, ensuring 
rigorous evidence generation and equitable 
access to avoid exacerbating health 
inequalities. By working together, we can 
usher in a future where cancer is detected 
earlier, treated more effectively, and 
its impact on individuals and society is 
minimised.
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We stand on the precipice of a 
transformative era in cancer care, 

shifting from reactive treatment 
to proactive prevention and early 

intervention.
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THE ROLE OF ARTIFICIAL 
INTELLIGENCE (AI) IN 
IMPROVING THE UK 
HEALTHCARE LANDSCAPE

The transformative power of AI in 
revolutionising the health system 
is no longer a distant dream—it’s 
a reality that’s here to stay. AI is 
not a cure for cancer but is a catalyst 
for enhancing the delivery of care and 
discovering new therapies. AI has the 
potential to revolutionise the entire 
cancer care pathway. Its applications are 
vast and varied, ranging from increasing 
diagnostic accuracy to enhancing patient 
communication.1 AI can analyse large 
datasets to identify individuals at higher 
risk of developing cancer, enabling targeted 
prevention strategies,2 as well as facilitate 
remote monitoring of patients through 
wearable devices and mobile apps, 
ensuring timely interventions and reducing 
hospital visits.3

AI has already made notable progress in 
the field of oncology, especially in early 
detection and reducing patient wait times. 
An AI pilot implemented by the Mid and 
South Essex NHS Foundation Trust cut 
patient appointment ‘no-shows’ by nearly 
a third in six months, potentially saving 
£27.5 million annually if maintained. As a 
result, the NHS announced in March 2024 

that it was expanding the technology to 10 
more Trusts.4 More recently, in May 2024, 
the Government funded £15.5 million to 
roll out AI in all radiography departments 
in England.5 This AI identifies cancer cells 
2.5 times faster than doctors by reviewing 
CT or MRI scans, distinguishing cancerous 
cells from healthy organs.

The incorporation of AI into cancer 
care not only holds immense promise 
for patient outcomes but offers 
significant economic advantages, 
such as reducing false negatives 
and improving diagnostic accuracy. 
In October 2023, the NHS invested £21 
million in AI tools for lung cancer diagnosis, 
potentially saving £235 million over five 
years by reducing false negatives by 10%.6 
The use of AI in cancer care also offers 
wider economic benefits such as helping 
people get back to work sooner, minimising 
the economic burden of prolonged sick 
leave and healthcare costs. 

However, despite these encouraging 
developments, AI’s full potential in cancer 
care is yet to be fully realised.

WHAT CAN AI ALREADY 
ACHIEVE?

Five years ago, a study I contributed to 
showed AI’s effectiveness in early cancer 
diagnosis, particularly in interpreting 
mammograms.7 The AI system reduced 
false negatives (9.4% in the USA, 2.7% 
in the UK) and false positives (5.7% in 
the USA, 1.2% in the UK). This is crucial 
for improving diagnostic accuracy, as 
undetected cancer can progress and 
become more challenging to treat when 
finally discovered.

The NHS is currently grappling with 
workforce challenges, including a 10-12% 
vacancy rate for pathologists and a 15% 
shortage of clinical oncologists, projected 
to reach 25% within the next three years.8  
The standard approach for breast cancer 
screening involves double reading, where 
each mammogram is reviewed by two 
radiologists to decide whether further 
follow-up is necessary.7 The study 
revealed that the AI system could 
reduce the workload of the second 
reader in the UK’s double-reading 
process by 88%, drastically easing 
workforce pressure. 

It also found that the AI system 
outperformed all human readers in 
an independent evaluation involving 
six radiologists.7 Further studies have 
explored AI’s potential in other tumours, 
accelerating detection, drug discovery, and 
patient education. For example, Oxford 
University Hospitals NHS Foundation 
Trust is developing an AI system to help 
pathologists detect and grade prostate 
tumours.9

Generative AI, which learns from data to 
develop new insights, is unlocking new 
possibilities in medicine. In lung cancer, 
AI technologies predict patient outcomes 
reliably. A study by Imperial College 
London developed a “virtual biopsy” using 
a deep-learning framework to model the 
connection between CT imaging features 
and metabolomic profiles of lung cancers, 
obtaining critical insights non-invasively.10 

FUTURE IMPLICATIONS OF AI 
FOR CANCER CARE

AI, combined with the many other areas 
contained within this essay collection, is 
making the vision of no one dying from 
cancer a tangible reality. 

Early detection of disease is going to be a 
key tenet of any health system that may 
one day be able to eliminate cancer as a 
cause of death. 

Once cancer has been detected, you 
want to make sure the right treatment is 
used giving the patient the best chance 
of survival. We can do that now. With AI, 
we can analyse patient data, including 
genetics, to tailor treatment plans to suit 
the individual. Multimodal AI allows for 
integrating diverse data types, of which 
we have a plethora of in the NHS. Then, 
predictive models, as they become more 
widely adopted, will identify patients who 
may benefit from specific treatments in 
routine care and trial settings. 

And it’s not just the patients who will 
benefit from AI. AI can support clinical 
decision making with real-time, 
evidence based recommendations 
that will help to streamline 
workflows and reduce administrative 
burdens. 

BALANCING INNOVATION WITH 
SAFETY

The UK should be ambitious about a future 
where AI enhances timely cancer detection 
and treatment for everyone. The NHS has 

the infrastructure and potential to achieve 
this. Take the NHS AI Lab aiding in testing 
and scaling AI technologies for early 
lung cancer detection and enhancing the 
Breast Cancer Screening Programme. 
But, ambition must be tempered 
with pragmatism to ensure the 
system is prepared.

Regulation is crucial and we need 
an efficient regulatory framework for 
AI. Over-regulation could stifle 
innovation, while inadequate 
regulation could allow unsafe 
technologies to enter the market. 
In the US, the FDA has approved many 
AI devices, but reliable evaluation 
methods are essential to ensure safety 
and effectiveness, considering biases 
and real-time performance. Many FDA 
approvals rely on the 510(k) pathway 
(a premarket submission made to FDA 
to demonstrate that the device to be 
marketed is safe and effective), requiring 
substantial post-market efforts to prevent 
data drift and unintended consequences.11

The Regulatory Horizons Council report 
highlights the need for robust regulatory 
frameworks to ensure AI safety and 
efficacy in healthcare while avoiding 
excessive regulation.12 Continuous 
monitoring and validation of AI systems 
are essential to maintain high standards 
of care. By establishing the right 
regulatory framework, we can 
harness AI’s transformative power 
in healthcare, ensuring these 
technologies are safe, effective, 
and beneficial for all. The future of 
healthcare innovation depends on it.

ETHICAL AI

The quality of data is crucial for 
developing effective precision oncological 
AI systems. The NHS has access to 
65 million data records which can be 
utilized to create new AI tools. However, 
safeguarding patient data is critical, 
especially given recent cybersecurity 
concerns.

Currently, disparities exist among certain 
population segments regarding the uptake 
of cancer screening, delayed diagnosis, 
and cancer survival. So, it’s crucial that 
data is representative of all demographic 
groups to avoid perpetuating inequalities. 
Algorithms should be explainable and 
interpretable to ensure trust, preservation 
of patient autonomy, and prevention of 
unintended consequences.13,14 AI should 
be a tool to minimise, not exacerbate, 
these issues.

CONCLUSION

The journey to harnessing AI’s full 
potential in healthcare is a collaborative 
effort that requires careful planning, 
robust regulation, and continuous 
innovation. As such, it is key the new 
Government continues to support the 
rollout of new AI technology in the NHS 
so that fewer people die because of 
cancer.
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It may be some time off, but it 
feels eminently possible to, at 

some point, have a system which 
uses AI to detect all cancers 

earlier, leading to less aggressive 
treatment, fewer side effects 

and better quality of life.
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Macmillan is the UK’s largest cancer 
support charity, founded over 100 years 
ago by Douglas Macmillan, who stated 
that we stand for “betterness”. Making 
lives better is central to what we want to 
achieve, as people with cancer have told 
us that life is not simply about duration - 
but is also about contentment. 

A life of quantity without quality 
might feel more like prison than 
paradise.

When we at Macmillan recently spoke 
with people with lived experience of 
cancer about their hopes and fears 
around the future of cancer care, many 
told us that some things are as likely 
to remain as true in the future as they 
are now. Most people want improved 
navigation across the cancer pathway, 
enabling person-centred care tailored to 
meet individual needs, and more support 
during diagnosis, treatment and beyond. 
They want to live well after treatment for 
cancer, get reassurance if needed, and 
receive increased communication about 
signs and symptoms of progression or 
recurrence. People want confidence that 
they will have rapid access to specialist 
care if they need it. 

Being able to navigate the cancer pathway 
is essential, particularly as treatments 
become more complex. Now, there is more 
information than ever, with numerous 
healthcare professionals involved at 
each treatment stage. Not every person 
navigating cancer care wants or needs 
a medical companion every step of their 
journey, but everyone, at the very least, 
needs the best map we can provide and 
the tools to read it. After all, information is 
empowerment.

PERSONALISED CARE VS ‘FIT-
FOR-ALL’

There will not be a single route to 
achieving the ambition behind Cancer: 
Project Zero - no-one dying of cancer. 
However, an important engine of change 
will be precision medicine, which continues 
to unpick cancer’s defences.1 

However, the trap in precision 
medicine lies in its tendency to 
reduce a patient solely to the 
‘codes’ of their cancer, allowing the 
complexity and chaos of molecular 
alterations to distract us from the 
person and their needs. 

A possible first definition of person-
centred care is attributed to Hippocrates 
from 450 BC; 

Precision medicine’s promises have started 
to deliver over recent decades2, but the 
truths of personalised care have held for 
millennia. As such, precision medicine 
and personalised care require equal 
commitment.

In other words, working towards better 
lives needs focused attention on what 
matters most to people. Understanding 
this requires cultural competency, care, 
and dedicated time for comprehensive 
enquiry. One tool to help provide this is the 
Holistic Needs Assessment (HNA) – and 
the context in which it is offered, delivered 
and supported needs to be flexible for 
cancer populations with varying needs. 

At Macmillan, we have supported 
projects where HNA is introduced at 
tertiary specialist clinics all the way 
through to place-based community 
models. Single models will never be 
a ‘fit-for-all’ - and nor should we look 
for one.

A SHIFT IN THE SYSTEM 

Similarly, better cancer care requires a 
shift in approach where shared decision 
making and system co-design are the 
norm. A likely reality of Cancer: Project 
Zero is that many treatment paradigms 
will convert to chronic therapies. The 
lived experience of chronic therapy, 
particularly for those with treatable but 
not curable cancers, can be a ‘tyranny’ 
of treatment3 - or else committing to 
continual surveillance. People tell us of 
the constant ‘scanxiety’ that precedes 
results and the fear of recurrence that 
shadows a well-treated cancer. To 
make these lives better, we will need 
systems that allow people to access their 
results quickly and easily. For example, 
artificial intelligence solutions 
may soon be able to decode the 
jargon of a pathology or radiology 
report4 for people as easily as our 
smartphones can unlock a food 
menu in a foreign language. However, 
we need professional communities to 
chaperone these evolutions and more 
openly welcome efforts to improve patient 
autonomy.

THE GROWING PATIENT 
POPULATION: “A GOOD PROBLEM” 

Progress towards the ambition of Cancer: 
Project Zero is already marked by cancer’s 
‘good problem’. That is, the growing patient 
populations that need monitoring and 
therapies, due to successful treatments. 
However, this requires real estate and 
staffing. Many centres have already 
changed models of care to accommodate 
snowballing treatments - but with 
consequences. If treatment visits are 
reduced to transactional administration, 
then the opportunity to make that visit 
a touchpoint of care is lost. One vision 
of better lives sees care relocated 
closer to home or, even better, 
designed for self-administration – 
helping restore agency. Thus, providing 
options becomes important; ranging from 
self-care autonomy all the way through to 
professionally delivered care.

The shape of healthcare teams will 
inevitably change based on evolving 
treatment paradigms and well-
documented pressures of recruitment 
and retention. New members of our 
workforce will need core universal skills of 
compassionate care and communication, 
as well as education on new 
developments, when they arrive in clinic. 
Patients and professionals alike will need 

readily accessible and understandable 
information about new treatments.

Furthermore, longer lives will also result 
in the cancer population aging and 
accumulating additional illnesses. The 
problems of multimorbidity are well 
described but not yet fully addressed in 
the evidence that is already available. In 
this changed paradigm, primary care will 
need support, education and investment to 
meet the challenges of supporting people 
with cancer.

If we sincerely want to understand what 
facilitates better living with and after 
cancer, then we need some shift towards 
understanding of what makes better lives. 

Research is fundamental to the 
aspiration of Cancer: Project Zero, 
but it is impossible to ignore that the 
vast majority of current research is 
centred around drug development.5 

Work on living with and beyond cancer 
has always been a ‘poor relation’ within 
research funding. Measuring quality of life 
is harder to do than the hard endpoints of 
survival – with the former more difficult 
to understand and too often, ignored. A 
movement towards parity of esteem in the 
research of living well compared to living 
longer is required; research that speaks to 
human experience. 

In the UK, the NHS alone will not 
be able to meet all these needs. 
Government co-operation across 
health and social care and a 
‘coalition of the willing’ in charity 
and community sectors will all be 
required.

As an oncologist who is able to offer 
incrementally superior treatments for 
cancer, I am naturally excited by the 
prospect of Cancer: Project Zero. As part 
of an organisation that is committed to 
doing whatever it takes to ensure every 
person has the best support today, whilst 
also sparking a revolution in cancer care 
for the future, we, the cancer community, 
and the government have much work to do 
to ensure that longer lives are manifestly 
better.

LONGER, BETTER LIVES

“
- Hippocrates, 450 BC
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It is far more important to know 
what person the disease has than 
what disease the person has.



PROFESSOR ALASTAIR GREYSTOKE
Professor of Precision Oncology, 
Newcastle University

REFERENCES
1 National Cancer Institute. NCI Dictionary of Cancer 
Terms: Metastasis. Available at: https://www.
cancer.gov/publications/dictionaries/cancer-terms/
def/metastasis. [Accessed October 2024]. 

2 Breast Cancer Now. (2024). Breast can-
cer facts and statistics. Available at: https://
breastcancernow.org/about-us/why-we-do-it/
breast-cancer-facts-and-statistics/?gad_
source=1&gclid=CjwKCAjw0aS3BhA3Ei-
wAKaD2ZbnkeCMVozIijzN4CA872r_NdRz-XRzh-
WoeoQrqJ7gKSj40OMgFZqRoCW9QQAvD_BwE 
[Accessed October 2024]

3 National Cancer Institute. Why Do Cancer 
Treatments Stop Working? Overcoming Treatment 
Resistance. Available at: https://www.cancer.gov/
about-cancer/treatment/research/drug-combo-
resistance#:~:text=When%20cancer%20cells%20
resist%20the,%2C%20or%20even%20years%2C%20
later. [Accessed October 2024]

4 Kciuk M, et al (2023). Recent Advances in 
Molecular Mechanisms of Cancer Immunotherapy. 
doi: 10.3390/cancers15102721. [Accessed October 
2024].

5 Cancer Research UK. (2024). CAR T-cell therapy. 
Available at : https://www.cancerresearchuk.
org/about-cancer/treatment/immunotherapy/
types/CAR-T-cell-therapy#:~:text=With%20
this%20treatment%2C%20a%20specialist,and%20
attack%20the%20cancer%20cells. [Accessed 
October 2024].

6 GOV.UK. (2024). What are mRNA vaccines and 
how do they work? Available at: https://ukhsa.blog.
gov.uk/2024/03/11/what-are-mrna-vaccines-and-
how-do-they-work/ [Accessed October 2024].

7 Eltarhoni et la. (2022). Therapeutic Antibodies in 
Cancer Treatment in the UK. Available at: https://doi.
org/10.3390%2Fijms232314589 [Accessed October 
2024].

8 Cancer Research UK. (2024). Cancer 
incidence statistics. Available at: https://www.
cancerresearchuk.org/health-professional/cancer-
statistics/incidence [Accessed October 2024].

9 Cancer Research UK. (2024). Immunotherapy: 
puzzles and promise. Available at: https://
news.cancerresearchuk.org/2024/01/25/
immunotherapy-puzzles-and-promise/ [Accessed 
October 2024].

10 Office for National Statistics. (2019). Cancer 
survival in England: adult, stage at diagnosis and 
childhood - patients followed up to 2018. https://
www.ons.gov.uk/peoplepopulationandcommunity/
healthandsocialcare/conditionsanddiseases/bul-
letins/cancersurvivalinengland/stageatdiagnosi-
sandchildhoodpatientsfollowedupto2018 [Accessed 
October 2024].

11 RM Partners. (2024). Improving early cancer 
diagnosis – evidence-based interventions for pri-
mary care. Available at: https://rmpartners.nhs.uk/
wp-content/uploads/2024/07/RMP-Early-Diagno-
sis-Part-1-Detection-rate-and-practice-behaviour.
pdf [Accessed October 2024].

12 The Institute of Cancer Research. (2019). UK 
cancer treatment ‘revolution’ as survey finds third 
of patients receiving modern precision treatments. 
Available at: https://www.icr.ac.uk/news-archive/
uk-cancer-treatment-revolution-as-survey-finds-
third-of-patients-receiving-modern-precision-
treatments [Accessed October 2024].

13 Macmillan (2018). Impact of new personalised 
cancer treatments. Available at: https://www.
macmillan.org.uk/_images/impact-of-new-
personalised-cancer-treatments_tcm9-342003.pdf 
[Accessed October 2024].

PRECISION MEDICINE TO  
TREAT CANCER 
Until two decades ago, cancer treatment 
was anything but precise, relying on the 
uncontrolled replication of cancer cells. 

Treatments were given based on the site 
of cancer origin with little or no recognition 
of the underlying biology. This meant that 
cures in advanced settings were hardly 
seen and limited to rare tumour types with 
exquisite tumour sensitivity. Radiotherapy 
was common but restricted in dose 
because of the significant side effects due 
to damage to surrounding healthy tissues, 
leading both to acute and long-term side 
effects. 

Since then, the progress that has 
been made has been nothing short of 
remarkable. The key to success in the 
development of precision medicines has 
been an improved understanding of the 
biology of cancer and metastasis – the 
spread of cancer cells from the place 
where they first formed to another part of 
the body.1

As these therapies become more targeted, 
a crucial hurdle to overcome will be global 
access to genomic testing. The most 
up-to-date genomic testing must not 
be limited to a few patients in research 
settings but broadly applied across the 
population to provide the best treatments 
for all.

EARLY INSIGHTS INTO TARGETED 
TREATMENTS AND THEIR IMPACT

One of the early insights into tumour 
biology was the understanding that 

cancer cells hijack normal growth signals 
to survive and spread. As such, these 
growth signals became obvious targets 
for new treatments. For example, in breast 
cancer, the HER2 protein, and in lung 
cancer, the EGFR protein, were identified 
as key targets. Treatments that block 
such signals can lead to longer survival 
and better quality of life compared to 
standard chemotherapy. These advances 
in treatments mean survival rates for 
breast cancer have doubled in the past 
50 years.2 However, these treatments are 
rarely curative because some cancer cells 
are resistant from the start and can grow 
despite treatment. 

Treatment resistance can present 
significant challenges, as cancers that 
used to respond to a therapy start to 
spread or grow again.3 Therefore, newer 
treatments often aim to prevent or target 
the most common mechanisms by which 
cancer cells develop resistance. However, 
this has led to even more complex forms of 
resistance that are harder to target. 

In the NHS, decisions on availability 
of treatments are often made for 
groups of patients rather than 
tailored to individuals, making 
it difficult to adjust treatment 
combinations to address the 
emerging resistance in an individual 
effectively. 

Nevertheless, significant progress has been 
made in identifying new growth factors, 
which could be amenable to targeting, 
and in designing drugs using computers 

to block previously un-targetable growth 
signals. Understanding other key elements 
of tumour biology, such as DNA damage 
repair pathways, has also led to further 
treatment advances. 

EXPANDING THE USE OF 
IMMUNOLOGY IN CANCER CARE

Cancer cells can evade the immune 
system by hijacking the body’s checkpoints 
that prevent overactivity of the immune 
system and attack of our own bodies. 
Given the adaptability of the immune 
system and its ability to mount a long term 
coordinated attack against the cancer, 
these agents can lead to cure even in the 
metastatic setting. 

Efforts are ongoing to expand the use of 
immune-targeting treatments. Expanding 
the patients who may benefit from using 
agents targeting the immune system has 
been a key thrust of drug development. 
There are a range of promising new 
treatments coming through that use the 
immune system in new and novel ways, 
including genetically modified T cells 
designed to attack cancer cells,5 vaccine 
therapies building on some of the new 
technologies that came to the fore in the 
COVID-19 pandemic,6 and antibodies 

designed to bind and engage killer T cells 
on to cancer cells.7

However, many of these treatments 
are still often used in a similar way to 
chemotherapy - based on the cancer’s 
tissue of origin or the presence of a single 
protein taken at the time of diagnosis 
- which may not be the most effective 
approach. Tailoring these treatments 
appropriately based on the cancer and 
patient factors will be necessary to 
unleash the full benefits these treatments 
could provide to patients. 

Additionally, harnessing the immune 
system unfortunately has its own issues 
which must be considered for each 
patient. When activating the immune 
system to target cancer cells, there is 
a risk that the immune system could 
respond more aggressively than it should. 
This can result in anything from mild to 
severe, life-threatening symptoms and 
must be addressed urgently. 

COMBINING TREATMENTS FOR 
BETTER OUTCOMES

Given the complex and evolving landscape 
of cancer, it is clear that, if we are to hit 
the Cancer: Project Zero target, we need 
to combine our treatments in a more 
rational and precise way, whilst ensuring 
access to genomic testing for all patients. 
Every patient will respond differently to 
combined treatment approaches, given 
the importance of biological targets not 
only to cancer, but the rest of the body. 
This, therefore, needs to be considered on 
an individual basis, particularly in older 
patients, who are making up an increasing 
number of people with cancer.8

In many types of cancer, we are seeing 
better control when immunotherapy 
is combined with chemotherapy.9 By 
combining treatments, we can improve 
their effectiveness and hopefully reduce 
side effects. For instance, radiotherapy 
causes DNA damage in cancer cells. If we 
simultaneously target the cancer’s ability 
to repair this damage, we can increase the 
effectiveness of the treatment. Similarly, 
we can attach chemotherapy drugs to 
antibodies to target cancer cells more 
precisely based on the expression of key 
proteins.

Additionally, we can now design 
antibodies to target multiple proteins. This 
helps avoid side effects by ensuring the 
antibodies only target proteins present 
on cancer cells or within the tumour 
environment, rather than on normal cells. 
These advances in combination will allow 
for a more precise and targeted approach 
to treatment, aiming to improve efficacy 
and reduce side-effects to allow broader 
use across the whole patient population.

PRECISION THERAPY ALREADY IN 
USE AND LOOKING TO THE FUTURE

Some of the answers for this are already 
in our grasp. We know that cure rates 

are significantly higher when cancer is 
detected at an early stage.10 

Cancer diagnosed at stage 1 versus stage 
4 have 5-year survival rates of 80% and 
20%, respectively. 11

Precision therapies, such as growth factor 
inhibitors and immunotherapies, are more 
effective in treating low-volume disease. 
This increased effectiveness may be due 
to a lower likelihood of resistant clones 
being present, the body’s better overall 
condition to handle both the cancer and 
the treatment, or a combination of both 
factors.

Screening programs, like the lung 
cancer screening program in the UK, 
can help shift the stage of detection to 
earlier phases. Additionally, emerging 
technologies, such as multi-cancer 
detection blood tests, hold great potential 
for early diagnosis and fostering improved 
treatment outcomes.

The last decade has seen a revolution 
in cancer treatment, where in 2019, over 
one-third of surviving cancer patients 
received state-of-the-art targeted drug 
treatment or immunotherapy.12

And the future is bright – there 
are an increasing number of 
targeted treatments in late-stage 
development, at over 700 molecules 
by the end of 2017, an increase of 
64% since 2007. 13 However, choosing 
the best treatments (or combinations of 
treatments) for patients will rely on the 
simultaneous development and access to 
novel diagnostics. 

In order to truly harness the potential 
of progress in personalised treatment, 
the NHS must be open to collaborative 
approaches with universities, academics 
and the pharmaceutical industry to 
support the research and development of 
these innovations in the UK. This will lead 
to benefits for all, with improved treatment 
for patients and a better understanding 
of which should be prioritised for 
implementation. There then needs to be a 
clear and accelerated pathway to ensure 
that these innovations can reach patients 
as quickly as possible. 

This will include implementing biomarker 
testing across the population. It is 
crucial that the UK builds on its 
leading scientific advancements, 
the experience from the 100,000 
Genomes Project, and the 
establishment of genomic 
laboratories to ensure speedy and 
comprehensive genomic testing for 
all cancer patients. 

This collaboration and commitment to 
research, development and equitable 
access, is essential if we are to truly 
achieve Cancer: Project Zero.
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The biggest shift in cancer 
treatment over the last 10-15 

years has been recognising the 
role of the immune system in the 

development and treatment of 
cancer.4
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When we think about cancer in 2024, 
we usually think of a health condition in 
which science has made huge advances, 
where survival rates have dramatically 
improved, and new exciting treatments 
are regularly announced. From this 
viewpoint it feels possible to envisage a 
world in which cancer can be cured. 

But unfortunately, if we take a closer 
look at the different cancer types, 
we see that this progress is unequal. 
There are a group of cancers 
that have been left behind where, 
staggeringly, five-year survival 
remains at less than 20%.1

These are the less survivable cancers, 
which include those of the brain, lung, 
stomach, oesophagus and pancreas. It is 
even more shocking that, for the deadliest 
of these cancers, pancreatic cancer, 
half of those diagnosed will die within 
just three months.2 Looking at cancer 
from this viewpoint, it is much harder to 
envisage a world in which all cancers are 
curable. 

Is the challenge of zero deaths from 
cancer an impossible one? Can these 
cancer types catch up and - most 

urgently - can we envisage a future 
where there are no longer less survivable 
cancers? Yes, we can. We already have 
a roadmap for progress laid out for us 
by other cancer types, like breast and 
prostate cancer, where survival rates 
have substantially increased over recent 
decades.3,4 When we invest in the research 
infrastructure and funding required, and 
our governments develop and commit to 
a clear plan of action, change is possible. 
However, the challenge lies in overcoming 
the decades of neglect of these cancers.

So, if we’re going to close the deadly 
cancer gap, then we need to focus on 
three key areas. 

EARLIER DIAGNOSIS

Firstly, earlier diagnosis is key. Many 
patients with a less survivable 
cancer will only be diagnosed after 
an emergency admission to hospital 
or an emergency GP referral after 
symptoms have become severe.5 For 
other common cancers, the proportion 
diagnosed at such a late stage is far lower, 
and the average five-year survival rate is 
markedly higher at 69%.6

Less survivable cancers often have 
vague symptoms that only appear 
once the cancer is already advanced. 
Therefore, we need to accelerate 
research into finding tests that can 
pick up these cancer types at a much 
earlier stage, ideally when they are 
presymptomatic. 

For cancers where incidence is lower than 
the most common cancers, it may not 
be practical to have individual screening 
programmes. Instead, we need to identify 
biomarker tests that are easy to administer 
in primary care and cover multiple cancer 
types which can be used in high-risk 
groups or in those with vague symptoms. 
Alongside this we need to harness the 
power of AI to help find and monitor at-risk 
individuals. One example is a promising 
triage test – Dxcover - a low-cost blood 
test which, in trial, was able to detect 96% 
of patients with brain tumours.7

PERSONALISED AND EFFECTIVE 
TREATMENT

Secondly, we need better treatments for 
the less survivable cancers that are more 
effective, less toxic and personalised to 
tumour types. 

For some of the less survivable 
cancers like pancreatic, there are 
no existing treatments, beyond 
surgery, that have been developed 
specifically for these cancers - and 
we need urgent action to change this. 
We know that immunotherapies, gene 
therapy and proton therapy, among others, 
show promise for our cancer types, but the 
research isn’t moving fast enough.

We will only get new treatments in 
place if we have more clinical trials 
- which relies on having a patient 
population that is well enough to take 
part. At present, too many people are 
living with a less survivable cancer, 
including 40% of people with lung 
cancer, who are not fit enough for 
treatment.8  Previous research by the 
Less Survivable Cancers Taskforce has 
also shown lower levels of participation 
in trials by people with a less survivable 
cancer - 4.6%, compared to 7.5% of cancer 
patients overall.9

IMPROVING CARE PATHWAYS 

Therefore, our third area of focus is 
on improving care pathways for these 
aggressive cancer types. To ensure 
people are well enough for treatment, we 
need to both reduce waiting times and 
facilitate better access to supportive care - 
including prehabilitation and rehabilitation. 

 

Similarly, in England, only 65% of people 
with a cancerous brain tumour are 
treated by surgery, radiotherapy and/
or chemotherapy (the main potential 
treatments) in comparison to 85% of 
breast cancer patients.5

The key to achieving progress in these 
areas is the need for a much more 
concerted research effort for the less 
survivable cancers.11

We need to invest in both basic and 
translational science and build larger, 
more dynamic research communities 
with strong infrastructure - as less 
survivable cancers are trapped 
in a vicious cycle of research 
underfunding. Poor survival outcomes 
result in fewer patients taking part in 
research studies, which in turn contributes 
to fewer positive breakthroughs and less 
research investment. This perpetuates low 
survival rates - and the cycle continues. 

Despite their prevalence, the less 
survivable cancers receive a fraction 
(16.6%) of research funding of more 
survivable cancers. 

We also need to build new collaborations 
that bring in knowledge, skills and 
innovations from other cancers and 
wider scientific fields. We need visionary 
research strategies for these cancer 
types, involving global collaboration 
to accelerate progress and reduce 
duplication. This collaboration must 
unite the patient, research, clinical, 
pharmaceutical and funder communities 
under shared goals.

All of this requires national 
coordination, with less survivable 
cancers prioritised in national 
cancer strategies. Previously, when 
new ideas for improving cancer care 
were introduced, these cancers were at 
the back of the queue, with innovation 
expected to filter down to them. However, 
this has often not been the case, and they 
remain in the ‘too difficult box’. 

We need to turn this thinking on its 
head. If we can make new initiatives 
and innovations work for these harder to 
treat cancers, then they can be rolled out 
afterwards to a broader range of cancers. 
In the US, they have taken the bold 
step of putting in place the Recalcitrant 
Cancer Act12 to require the government 
to coordinate and ensure funding for 
research into the cancers with the lowest 
survival rates. We need to see the UK 
take similar bold action - and must work 
to ensure that the new government does 
just that.
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Currently in the UK, seven in ten 
patients receive no treatment at all 

for pancreatic cancer and, of the 
10,000 people diagnosed annually, 
just 10% receive surgery – the only 

potentially curative treatment.10



ANNA ARENT 

CANCER: PROJECT ZERO ESSAY 
COLLECTION CLOSING REMARKS

REFERENCES
1 Lawler, Mark et al. The UK needs to be a leader, not a lagger, 
in the global cancer effort. The Lancet Oncology, Volume 25, 
Issue 10, 1253 – 1254 Available at: https://www.thelancet.
com/journals/lanonc/article/PIIS1470-2045(24)00448-0/
fulltext [Accessed October 2024].

2 NHS (2024). Cancer Waiting Times, August 2024 - Provider 
Based – Provisional. Available at: https://www.england.nhs.
uk/statistics/wp-content/uploads/sites/2/2024/10/Cancer-
Waiting-Times-Statistical-Release-August-2024-Provider-
based-Provisional.pdf [Accessed October 2024].

3  Hansard, 31 October 2024, volume 755, column 
374WH, available at: https://hansard.parliament.uk/
Commons/2024-10-31/debates/DFB6A11F-A38F-417C-
9530-71A0254CBCFD/CancerStrategyForEngland#contribut
ion-24350E15-CE96-479A-AE2F-214542F1CE2A

4  Cancer Research UK (2023). Celebrating 75 years 
of NHS cancer care. Available at: https://news.
cancerresearchuk.org/2023/07/05/nhs-75-years-cancer-
care/#:~:text=1961%20%E2%80%93%20The%20first%20
clinical%20trial%20testing%20lumpectomies%20for%20
breast%20cancer&text=Researchers%20at%20Guy’s%20
Hospital%20in,surgery%20for%20early%20breast%20cancer. 
[Accessed October 2024].

5 St George’s University Hospitals. Atkinson Morley Hospital 
– a brief history of St George’s neurosciences services. 
Available at: https://www.stgeorges.nhs.uk/about/history/
neurosciences/#:~:text=Noted%20as%20one%20of%20
the,1971%20by%20Sir%20Godfrey%20Hounsfield. [Accessed 
October 2024].

 6 UK Government (2023). New lung cancer screening roll out 
to detect cancer sooner. Available at: https://www.gov.uk/
government/news/new-lung-cancer-screening-roll-out-to-
detect-cancer-sooner [Accessed October 2024].

7 Manchester Breast Centre. (n.d.) The Development and 
Translation of Tamoxifen to the Clinic in Manchester. Available 
at: http://www.breastcentre.manchester.ac.uk/Portals/12/
Documents/The%20Development%20of%20Tamoxifen%20
in%20Manchester.pdf [Accessed October 2024].

8 AstraZeneca. (2021). AstraZeneca unveils The Discovery 
Centre (DISC) in Cambridge. Available at: https://www.
astrazeneca.com/media-centre/press-releases/2021/
astrazeneca-unveils-the-discovery-centre-disc-in-
cambridge.html# [Accessed October 2024].

21

Head of Oncology, AstraZeneca UK

22

Throughout this essay collection our 
authors have highlighted the pivotal role 
the UK is playing in working towards our 
ambition of one day eliminating cancer 
as a cause of death.  In other words, a 
world where zero people die from cancer 
and zero families lose a loved one too 
soon from cancer. Thank you to all those 
who have contributed their expertise and 
insights.  Our authors have set out a unique 
perspective on how close to ‘Zero’ we are 
and what more needs to be done. 

AI and digital health technologies are 
revolutionising diagnostics and patient 
care, offering unprecedented accuracy 
and efficiency. These technological 
advancements are complemented by 
the rise of personalised and precision 
medicine.  This in turn underscores the 
necessity for tailored approaches to care 
that consider individual patient factors. 
Such innovations have the promise of 
paving the way for a new era where cancer 
is, for many, something people will live 
with for many years or even decades.

Despite this exciting progress, the UK 
faces significant hurdles on its journey 
to Zero. Cancer outcomes are lagging 
behind international counterparts.1 Too 
many patients are receiving late diagnoses 
or missing out on essential treatments. 
Approximately one-third of cancer patients 
don’t receive treatment within 62-days.2

We must confront the challenges that 
remain head-on, ensuring that every 
individual, regardless of race, ethnicity, 
or socio-economic status, has access to 
life-saving screenings and treatments. 
Moreover, if we are to get to a future 
where no one dies because of cancer, 

the challenges posed by less survivable 
cancers demand our focused attention 
and concerted efforts. By prioritising 
equitable access, we can forge a future 
where everyone reaps the benefits of 
groundbreaking advancements. 

Almost as this essay went to print, Minister 
for Care, Stephen Kinnock, committed to a 
cancer plan, stating that the Government 
will establish its 10-year plan for the NHS, 
“and then a standalone cancer plan will 
flow from that.”3  

The UK has long been a trailblazer in 
cancer care, achieving world-leading, 
remarkable milestones. Since the founding 
of The Royal Marsden as the ‘Free Cancer 
Hospital’ in 1851 the UK has consistently 
led the charge. The first clinical trial of 
lumpectomies for breast cancer at Guy’s 
Hospital in 19614 and the world’s first CT 
scan at St George’s Hospital in 1971 further 
cemented its legacy.5 Most recently, the 
Department of Health and Social Care’s 
introduction in June 2023 of a national 
lung cancer screening programme marks 
yet another leap forward for improving 
cancer outcomes in the UK.6

Meanwhile, AstraZeneca’s own heritage in 
the UK is a testament to our unwavering 
commitment to achieving the ambition 
of Zero.  Whether it was Arthur Walpole 
joining Imperial Chemical Industries 
(ICI) in 1938 or trialling the first hormone 
therapy for breast cancer at The Christie 
in the 1970s,7 all the way through to the 
2021 opening of the Discovery Centre in 
Cambridge,8 innovation in cancer care is in 
our DNA. 

This Essay Collection stands as a powerful 
reminder of the relentless efforts across 
the cancer community to achieve the 
ambitious goal of zero cancer deaths, 
revolutionising cancer care for generations 
to come. AstraZeneca is excited about 
the opportunity in the UK to partner with 
the NHS, patients, research organisations, 
patient organisations, and clinicians to 
propel the UK towards a future with 
the best cancer outcomes in the world. 
Together, we are on the brink of a 
groundbreaking era in cancer care, getting 
closer to a future where zero cancer 
deaths become a reality.

AstraZeneca welcomes this 
commitment and calls for a cancer 

plan to be published within six 
months of the NHS long-term plan 
- helping to expedite improvements 

in cancer care and drive better 
outcomes for all patients.

Cancer: Project Zero is a non-promotional campaign funded, initiated and developed by AstraZeneca 
UK, designed for UK healthcare professionals, health system leaders, patient organisations, government 
representatives and media.

The Cancer: Project Zero essays have been written by the essay authors in collaboration with AstraZeneca 
UK. AstraZeneca UK reviewed the essays for medical and factual accuracy, as well as for compliance 
requirements.
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