4th Annual Research and Innovations Symposium

The future of pathology, today
Research Centre at UCLH as a prime example. Together,
these institutions support over 500 research projects and
clinical trials, many of which are already having a direct
impact on patient care.

Pathology is entering an exciting new age. New molecular
technologies are transforming the way we define, diagnose
and treat disease, while advances in data science are helping
us to process and interpret complex patient information
quicker than ever before. New analytical techniques, such
as artificial intelligence (AI), are already beginning to assist
the diagnostic process and aid clinical decision making. The
digital future has well and truly arrived.

With the UK’s outstanding hospitals, world-leading
universities and top academic institutions, Professor Bryan
Williams, Chair of HSL’s Research and Innovations Board,
made a convincing case for why the NHS should lead this
diagnostic revolution. And, judging by the expert innovation
on display at this year’s Symposium, it’s clear that HSL and
its partners are at the forefront.

The way in which these digital developments will impact the
future of healthcare was a key theme of HSL’s 4th Annual
Research and Innovations Symposium, held at the
Wellcome Collection on 22nd November 2018. Opening the
symposium, Professor Michael Patton emphasised the
importance of collaboration in translating research from the
laboratory into clinical practice, citing HSL’s partnership with
the National Institute of Health Research (NIHR) Biomedical

Genomic profiling in encephalitis
There is growing evidence that using next generation
sequencing in the work-up of undiagnosed encephalitis can
help to improve patient outcomes. Immune suppression in
cases where the cause is an undetected pathogen could be
devastating. But in cases where infection has been excluded
by metagenomics, immunosuppression can be used without
any adverse effects.

Encephalitis is a relatively rare but serious condition associated
with significant morbidity and mortality. Infections represent
the most frequently identified aetiology, yet in over 60% of
cases, a causative agent is never found. Professor Judy
Breuer, Head of the UCL Research Department of Infection,
is pioneering the use of next generation metagenomic
sequencing to improve the diagnosis of encephalitis – and
discovering new, previously unrecognised pathogens in the
process. She described how this disruptive technology is
beginning to have a real impact on clinical care.

Great Ormond Street Hospital has already begun to
incorporate this technology into its diagnostic pathway for
encephalitis. But it doesn’t end there – HSL will start work
on a metagenomics service in 2019, and research is already
underway looking into its diagnostic utility for a number of
other conditions.

Metagenomics involves sequencing the total DNA or RNA
from a sample, such as a brain biopsy, and using complex
downstream analysis to identify the presence of any
microbial sequences. Unlike standard PCR techniques,
next generation metagenomic sequencing does not rely on
prior knowledge or assumptions about the likely causative
agent. It therefore allows detection of novel and unexpected
pathogens. This is particularly useful in the diagnosis of
encephalitis – a condition which can be caused by hundreds
of pathogens, but can also be immune-mediated too.
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The future of cell therapy
of ATMPs needs early planning for success, particularly if
the goal is to transform clinical practice. Publishing a high
impact paper alone is not enough; the processes and supply
chains need to be scalable, cost effective and, above all,
deliverable, if the therapy is to be made available across a
global population.

Surgery, chemotherapy and radiotherapy have traditionally
formed the backbone of cancer treatment. Over the past
three years, however, immunotherapy – which enlists and
strengthens the power of the patient’s own immune system
to fight cancer – has attracted significant attention due to
the remarkable responses it has produced in patients with
previously incurable disease. CAR-T therapy, which uses
genetically engineered T-cells, has been a particular success
story. In September this year it became the first adoptive
immunotherapy to be made available on the NHS, approved
by NICE for the treatment of paediatric acute lymphoblastic
leukaemia (ALL).

Despite the technical challenges, immunotherapy is still a
hugely promising area of research, and the UK is leading the
way. Over 60 cell therapies are currently being developed,
two thirds of which are taking place at UCL – more than in
the whole of France.

Using the development of CAR-T therapy as an example,
Professor Mark Lowdell, Director of the Centre for Cell,
Gene & Tissue Therapeutics at the Royal Free, explored
the key drivers for success in this field. More than 90% of
advanced therapy medicinal products (ATMPs) are developed
in an academic environment, but many investigators still
face significant challenges bringing their product to market.
Professor Lowdell argued that the academic development
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Tracking epidemics with nanotechnology
Funded by the Engineering and Physical Sciences Research
Council (EPSRC), i-sense is an interdisciplinary research
collaboration which aims to build a new generation of digital
health systems to identify and prevent outbreaks of infectious
disease earlier than ever before. Working in partnership with
end users in low and middle income countries, i-sense’s
Director, Professor Rachel McKendry, described how
researchers are harnessing the power of mobile phones,
biomedical engineering, nanotechnology, genomics and big
data to track, test and treat infectious disease on a global
scale.
One successful example has been the development of
a brand new point-of-care test for HIV. The test uses
advanced nanomaterials to detect small quantities of

p24, an early biomarker of HIV infection, and matches the
sensitivity of current diagnostic methods. It can also be read
and interpreted using a smartphone camera – an innovation
which supports diagnosis outside of hospital settings and
makes HIV testing more accessible to all.
i-sense has also been involved in the development of a new
digital early warning system for influenza. The system, which
links web data from Google and Twitter with mobile phoneconnected diagnostics, can detect outbreaks up to one week
earlier than traditional forms of surveillance. With pandemic
influenza rated among the most serious national risks on the
UK government’s risk register, this brand new early warning
system will help to protect patients and populations from
emerging strains now and in the future.

A research hospital for the future
In the final talk of the day, Professor Bryan Williams set out
his vision for a research hospital for the future. Reflecting on
his experience as Director of the NIHR Biomedical Research
Centre at UCLH – the UK’s leading centre for translational
research – Professor Williams outlined his ambitions to make
UCLH the go-to place in Europe for the delivery of healthcare
innovation, data science and AI. HSL will play an integral role
in making that ambition a reality.
A research hospital is one in which research, innovation and
computer science are at the very core of the organisation.
It is one which learns from each individual patient and every
element of data, constantly embedding knowledge into care
delivery and optimising patient outcomes.
Digital advances mean the opportunities to intelligently
analyse and interpret the enormous amounts of data the
NHS collects each day have never been greater. Protecting
patient confidentiality is crucial and this can be ensured
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by taking completely anonymised data outside the clinical
system for analysis. The promise of digital and analytical
maturity relies on close working relationships with partners in
enterprise, academia and within the NHS itself. Collaboration
is critical if research hospitals are to leverage the power of
NHS data to drive innovation and transform the future of
care for their patients.

Innovation from the Symposium
•

•

with the development of colorectal cancer. This type of
research paves the way for the future development of
diagnostic tests targeting specific pathogenic bacteria
within the gut.

Since launching in late 2016, ELCID, the Royal Free’s
Electronic Clinical Infection Database, has transformed
the quality, delivery and safety of the Trust’s infection
service. Specifically designed to integrate with current IT
systems including WinPath and PACS, ELCID collates
patient information in a user-friendly format, helping
clinicians to access data quickly and efficiently. In his
talk, IT Solutions in Microbiology, Dr Emmanuel
Wey discussed the development and deployment of the
ELCID application across a number of different parts of
the Royal Free infection service, including bacteraemia,
hepatology and liver transplantation, and antimicrobial
stewardship ward rounds and MDTs. ELCID’s ethos
has always been ‘for clinicians, by clinicians’, and Dr
Wey credited much of its success to this bottom-up
approach.
Dr Cormac Gahan, senior lecturer in microbiology at
the University of Cork, gave a fascinating insight into the
therapeutic and diagnostic implications of microbiome
science during his talk, The Gut Microbiome in
Clinical Diagnosis. In this rapidly evolving field,
scientists are beginning to understand how certain
gut microbial alterations influence host physiology and
disease risk. Clostridium scindens has been shown to
be protective against C. difficile infection, for example,
while high levels of Fusobacterium spp. are associated
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•

Providing consistent and equitable access to genomic
medicine, supported by the development of a national
network of seven Genomic Laboratory Hubs (GLHs),
is a key priority for the NHS. While acknowledging that
this approach may yield significant advances for rare
diseases, Dr Phil Bennet argued that the situation with
regard to cancer, and especially solid tumours, is more
complex. Having previously developed an excellent
cancer molecular service in partnership with HSL, Dr
Bennet suggested an alternative approach: upskilling
existing cellular pathology departments to deliver firstline single gene testing. Targeting genes that require
limited technical complexity, but provide clinically useful
treatment stratification, could significantly reduce time
to targeted therapy and optimise patient outcomes over
the more centralised approach.

•

The digitisation of slides opens up tremendous
opportunities for distant and automated interpretative
reporting, longitudinal analysis of patients, and
translational research. But are we ready for this digital
shift? That was the question Dr Marnix Jansen

year. Dr Nastouli hopes that the rapid Flu/RSV test will
soon become integrated into a diagnostic algorithm that
includes whole genome sequencing, not only for clinical
decision-making purposes, but also for surveillance and
infection control.

sought to answer in his talk, The Digital Histology
Revolution. While digital histopathology workflows
make the speciality more efficient, and potentially more
accurate, the huge data storage implications remain
a challenge. The digital adoption rate is nevertheless
accelerating across the UK, with HSL’s network of
laboratories digitising over 1 million slides per year. The
use of AI is a particularly exciting area of research, with
some deep learning algorithms already outperforming
pathologists when it comes to identifying certain
diagnostic and prognostic markers in prostate and
oesophageal cancer.
•

•

Pancreatic cancer has one of the highest mortality rates
of all major cancers, and its incidence is increasing.
There are currently no screening programmes available,
so it is often diagnosed late and at an advanced stage
when surgical resection is no longer possible. In her talk,
Tackling Pancreatic Cancer, clinical research fellow
Dr Geri Keane explained why population screening
for pancreatic ductal adenocarcinoma (PDAC) is simply
not feasible, and why targeting high risk populations
may be a more effective approach. A number of serum
biomarkers, such as CA19-9, have been shown to be
elevated up to two years before diagnosis. Screening for
multiple biomarkers in the pre-diagnostic setting could
accelerate detection and treatment of PDAC in high risk
groups, substantially improving survival rates for this
deadly disease.
Dr Eleni Nastouli, consultant virologist at UCLH,
shared her experience evaluating the Cepheid Xpert
Xpress Flu/RSV test within the hospital’s A&E department
last winter. The test uses automated, real-time RT-PCR
technology to accurately detect Flu A, Flu B and RSV
in only 30 minutes. Thanks to its rapid turnaround time,
patients who present to A&E with an influenza-like
illness are isolated and treated with antivirals in the A&E
department if their test is positive – a measure which
helped to save 549 isolation bed days at UCLH last
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Blood stream infections (BSI) are the leading cause of
sepsis. Every hour’s delay to appropriate antimicrobial
therapy for patients with severe sepsis decreases the
chances of survival by 7.6%. Rapid laboratory diagnostic
techniques are therefore urgently needed. In her talk on
Rapid Diagnosis of Blood Stream Infections, HSL
Clinical Scientist Kerry Roulston explained how novel
diagnostic tests, such as QuickFISH and Sensityper
MALDI-TOF, are reducing the time to targeted treatment
to hours rather than days. The Accelerate PhenoTest can
even test for antibiotic susceptibility at the same time,
providing identification, quantification, and susceptibility
analysis in as little as five and a half hours. These rapid
diagnostic tests have the potential to improve patient
outcomes, reduce healthcare costs and, as resistance
increases, aid antimicrobial stewardship.

•

Collaboration was a central theme of Dr Olivier
Vandenberg’s talk on the importance of European
laboratory networks. Describing his experience working
in microbiology at the LHUB-ULB, a consolidated clinical
laboratory serving five hospitals across the Brussels
region, Dr Vandenberg highlighted myriad opportunities
for European clinical laboratory networks to work
together to improve disease surveillance, biobanking
and translational research across the continent.

•

Congratulations to the winners of the poster competition
for their project, Implementation of a Point-of-Care
Influenza Test in a Tertiary Acute Centre in London.
Sam Ahmed collected the prize on behalf of the team.
This year’s competition was the largest to date – a true
testament to the innovation and excellence of HSL’s
scientists, clinicians and laboratory support staff.
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