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The future of Artificial Intelligence (Al) in the NHS

Context

The UK Government hasrecognised the significance of robotics and artificial intelligence (Al)
viaits Industrial Strategy published in November 2017, and the Industrial Strategy Challenge
Fund; created to strengthen UK science and business innovation. As part of this work, the
Prime Minister announced in May 2018 a goal to make the UK a worldleader inthe use of data,
Aland innovation to transform the prevention, early diagnosis and treatment of chronic
diseasesby 2030.

Following this, a Lords Select Committee on Al published their evidence in April 2018 on the
future of Al,and an independent Technology Review, knownas The Topol Review, was
published in February 2019 and centred on Aland robotics, genomics and digital medicine.

What is Al?

In essence, Alis a set of sophisticated technologies that allow machinestodo highly complex
tasksresembling the processes associated with humanintelligence such asreasoning,
learning, adaptation, sensory understandingand interaction. At this point in time, Al
applications are specific to a particular task or problem.

Our position inbrief
Bowel Cancer UK believes that Al has the potential to:

1 Improve prevention of bowel cancer by utilising and analysing patient data and test
results to find patterns that could inform a patient’s risk of developing the disease. Al
can helpto identify high risk groups that should receive regular colonoscopy to detect
and remove pre-cancerous polyps.

1 Improve earlier diagnosis of bowel cancer by optimising tissue and image
recognition to support automationand enhance accuracy in pathology and radiology;
and by streamliningadministrative processes, such as the call and recall functionality
of the Bowel Cancer Screening Programme.

1 Develop anddeliver effective bowel cancer treatment by reducinghumanerror
during surgery which could improve patient outcomes; utilising patientdata more
comprehensively and withgreater accuracy totarget treatmentandincrease

personalisation; and streamlining medicalresearch processes.

However,inorder for Alto improve these key areas, a number of policy considerations need
to be addressed:


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/664563/industrial-strategy-white-paper-web-ready-version.pdf
https://topol.hee.nhs.uk/wp-content/uploads/HEE-Topol-Review-2019.pdf

1 TheNHS workforce and its role as Al systems evolve: Despite Al systems automising
and streamlining certain human tasks, often with greater accuracy, very few systems
at this point in time are able to operate independently of human direction. Al systems
should be aiding NHS staff, rather than replacing them, particularly whenit comes to
decision-making. Thisisespecially important considering the current ‘black-box’
nature of Al technologies, whereby it's difficult to validate the conclusions and
decisions these systems come to whenanalysingdata.

1 Dataquality, data storage and its accessibility: given the nature of algorithmsused in
Al systemsto find complex patterns through analysinglarge quantities of data from
various sources, it’s vital that there is significant investmentinto improving data
quality and ensuring the data is stored securely.

1 Publicengagement and ethical considerations: Because the effectiveness of Al will be
dependenton data quality and accessibility, patient consent around how their datais
used and stored needs to be considered. Furthermore, upholding public trust in new
technologiesas they develop will be necessary to ensure the successful introduction
of Al into the NHS.

Therefore, inorder for Al to provide benefit to bowel cancer patients, investmentinto re-
training and capacitating the NHS workforce, particularly in pathology and radiology, will be
imperative. Inaddition, Al can enhance decision-making,learning, reasoningandassistin
finding solutions to challenging problems, but this can only be maximisedifinvestmentinto
data systemsand quality is prioritised. Lastly, transparency mustbe encouraged through
regular public engagement withnew Al technologies, especially as regulations around Al
technologies change and develop.

Types of Artificial Intelligence

Machine learning — Machine learningis possibly the most successful type of Aland involves
computerslearningdirectly from data, experience and examples. As computer processing
powers continue to progress, machine learningis now able to outperform humans on specific
tasksincluding predicting, preventing, screeninganddiagnosing disease.

Vision perception, speechrecognition and language processing — this involvesimage
recognition technologies, and the ability to interpret human language and convert speech to
text and text back to speech.

Robotics — this entails machines with the ability to replicate human behaviour andto alarge
extentwith greater accuracy andefficiency.

Automated planningand scheduling —in the near future, Al systems willbe able to complete
administrative tasks, which could provide the NHS with large-scale workforce productivity
gains.



Expert systems — this involves emulating the decision-making ability of a humanexpert.
They are designed to solve complex problems by sifting through bodies of knowledge and
data. A significant shortcoming of this is knowledge acquisition and difficulty in validating the

conclusions and decisionmaking process of Al systems.

Predicted impact of Al — What we know so far
Al and productivity gains

Currentresearchsuggeststhat Al algorithms willenhance NHS productivity through large-
scale processoptimisation, clinical pathway streamliningand public healthapplications.

For healthcare professionals, who currently spend between 15 and 70% of their time
conducting administrative tasks', Al systems will be capable of ordering tests, compiling
medical notes, and completingadministrative tasksin the near future. This is expected to
provide the NHS with the biggest workforce productivity gain and will allow health
professionalsacross primaryandsecondary care to focus their time on clinical tasksand
patient-clinicalinteraction. Moreover, Alis expected to improve systems efficiency and
productivity for the wider health system.

Prevention

Machine learningalgorithms are already helpingclinicians predict those at higher risk of
cancer, whichin turn means there’s a better opportunity to preventdisease®. By scanning
patient healthrecords as well asexamining patterns of behaviour and lifestyle, Al can find
‘clusters’ of patients with similar health conditions and determine the likelihood of them
developing certain health complications based on new patterns of comorbidity that would
otherwise not have beenrealised. These clustersare useful as they can provide new
correlationsindata that allow for preventative interventions before it’s too late, and support
clinicians with taking a more comprehensive approach to managing the disease®. Withregards
to bowel cancer, this could be particularly beneficial for people with genetic conditions, such
as Lynch syndrome, who are more likely to develop bowel cancer as a result of their genetic

predisposition.

In addition, Al has the potential to better validate conclusions in colonoscopy. Colonoscopy

can preventthe incidence of bowel cancer by identifying and removing precancerous polyps®.
However, it has been found that the missrate for polyps of any size isapproximately 22%, and
this has beenattributed to two factors; blind spots and human error>. While blind spots can be
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overcome usinga wide-angle scope, humanerror ismore challenging. Thisis particularly
important considering the increasinggapin endoscopy experience and skills as a result of the
current Accelerated Clinical Endoscopist Training Programme®toincrease workforce
capacity. Alhas the potential to bridge this gap by providing automateddetection of polyps.
However, at this point in time, further machine learningand prospective evaluation will be

required’.
Al and cancer diagnostics

Al has the potential to transform cancer diagnostics. While Al can utilise patient data more
extensively and with greater accuracy thanhumans, its use in healthcare will focuson
improvinghuman decision-makingrather replacingit. Sofar, advances have shown the
potential of Alto reduce humanmedicalerrorsandinaccurate diagnoses, while lowering the
cost of diagnostic services®. Progressin healthcare diagnostics will most notably be noticed
through data analyticsacrossall aspectsof a patient’s life and in medicalimaging, including
pathology and radiology®.

Data analytics

Currently, existingdata is too complex and disparate for clinicians to be able to utilise its full
potential and improve cancer diagnostics. There is an opportunity for machine learning
algorithmsto use these data sets and combine them with other cancer risk factors to facilitate
earlier detectionof cancer and improve cancer diagnostics. Cancer Research UK’s Grand
Challenge programme currently seeks to explore how machine learning can be used to
examine patterns of symptoms and behaviours withinaccessible datasets, both medicaland
non-medical (e.g. social media activity, shopping history, online search history) that could
indicate the presence of cancer™. Similarly, Microsoftisresearchingthe use of Al to interpret
online searchengine behaviours, such as someone searching their symptomsonline long
before they see their GP". Where thereisalack of awareness of bowel cancer symptoms, this
could preventdelaysto seeinga GP and receivinga diagnosis. In addition, the ability of Al to
improve research processesandaccesstorelevant guidance may provide benefits

particularly to younger bowel cancer patients who are more likely to experience delaysin
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diagnosis because of the assumption that bowel cancerisn’t a disease younger people can
develop.

Medicalimaging: Pathology and radiology

New Al technologies will change therole of practitioners, as machines take onthe more
technical aspects of diagnosis™. Digitisation and the use of Al for tissue and image
recognition could augmentother parts of the cancer diagnostic pathway, including
pathology™. Some tasksin pathology that were previously done manually have already been
automated, suchas cell counts, and typing and screeningof blood. This leaves pathologists to
carry out more complex tasks. However, Al canalso perform complex tasks and, insome

instances, with greater accuracy. This has been seenin a study which showed computers
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