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What we know today: treatment, care
and research for children with brain
cancer in the UK

Presenting the evidence base

The Tessa Jowell Brain Cancer Mission (TJBCM) designs and delivers transformative national
programmes to tackle brain tumours. A year ago, TJBCM started the exploratory work to
develop the Tessa Jowell Centre of Excellence for Children programme under the leadership
of Dr Stephen Lowis. To understand how today’s children with brain tumours are being cared
for, we interviewed scientists, healthcare professionals, patients, charities and other
organisations in this field. Scientific literature and existing and aspirational treatment
guidelines were reviewed and incorporated to supplement the expert views and opinions.

This publication presents an overview of where the field is at today, where there are challenges
to be overcome and what the Mission would like to achieve. This is TIBCM'’s “evidence base”
for the Children’s Centre of Excellence (CoE) Programme and is the culmination of a year of

dedicated work.

Launching soon: Tessa Jowell Children’s Centre of Excellence Programme

The TJBCM is inviting every centre treating children with brain tumours to apply to be
considered for the Tessa Jowell Centre of Excellence designation. As part of process,
applicant centres are asked to complete an application form, participate in virtual site visits
and undergo an in-depth assessment of their service against the Tessa Jowell Centre of
Excellence Standards.

For patients, the Excellence designation will give them confidence and clarity that they are
getting the best possible brain tumour care. For centres, striving for this status encourages
ongoing service improvement and raises treatment, care and research standards over time.

The information presented in this document has shaped the questions in the application form
and has enabled the careful calibration of the Tessa Jowell Standards of Excellence. Both
documents have been released alongside this publication and can be found on the TIBCM
website.!

As a result of the assessment, the TIBCM will build a national anonymised benchmarking
dataset showcasing excellence and areas to address alongside the patient research and care
journey. Driven by this data, it will launch dedicated support through the Tessa Jowell
Academy? to enable all centres to develop and improve their care and research. It is the
Mission’s ambition for every UK centre to become excellent and to collectively raise the bar
for care of children with this devastating disease.

The authors express their gratitude to the members of the designation committee and all those
who have contributed to the insights presented in this evidence base.

1 https://www.tessajowellbraincancermission.org/strategic-programmes/tessa-jowell-centre-of-excellence-for-children/
2 https://www.tessajowellbraincancermission.org/strategic-programmes/academy-info/
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Evidence base in numbers

Through in-depth discussions and research, presented below are key statistics in the
treatment, care and research for children with brain tumours across the UK:

Children with Brain Tumours

420 children are diagnosed with a brain tumour every year in the UKq,.
>1OO subtypes of paediatric brain tumours).

750/0 of children live longer than five years following diagnosis of a brain
tumour). This varies between tumour subgroups and can be as low as 10%a).

62% of children who survive a brain tumour live with life-long disabilitiess).

900/0 of children reported their education being affected because of their brain
tumour or its treatmente,).

Treatment, Care and Research in the UK

18 principal treatment centres specialise in paediatric brain tumour treatmentg).

>22 different types of healthcare workers are involved in delivering the highly
specialised and complex care for a single child with a brain tumour.

2 clinical trials are currently open in the UK for children with brain tumours).
2 specialist centres offer proton beam therapy for children with a brain tumour).

7 NHS genomic laboratory hubs are commissioned by NHS England to deliver
genomic testingo.



Key strengths in paediatric brain
cancer treatment, care and research

Well-networked
Good collaboration across geographies with centres working
together to improve care and research

Access to Specialist Resources
Children benefit from specialist resources and infrastructure to
receive timely treatment

Flourishing Charity Sector

Wide range of charities offering add-on services and support,
including funding for patients, hospitals and research

Active Research Community

There are several high-quality research projects throughout the
UK with motivated staff actively involved

Good Teamwork

Extensive multidisciplinary input throughout the patient pathway
and good collaboration within teams

Specialised Care

Highly specialised staff who provide tailored and individualised

% é care for patients
Highly Devoted Staff
Dedicated staff frequently provide high-quality care and ensure

patient well-being



Challenges in the patient pathway open to optimisation

WITTTTryy

Quality

Imaging protocols
differ across
networks

Variation in play and
anaesthesia use to
obtain MRI

Collecting and
banking sufficient
tumour material is not
always possible

Scope for further data
collection and sharing
of neurosurgical
outcomes

Limited system-wide
funding for
neurorehabilitation
equipment

Little standardisation
of rehabilitation
assessments

Little standardisation
of play therapy
services

Identifying and
addressing a child's
educational needs is
complex

Services

Referral times are
variable and can result
in delayed diagnosis

Tumour sample
pathways subject to
delays and bottlenecks

Limited PBT in-
patient capacity to
meet complex needs

Too few community
rehabilitation services
and not all patient
accepted

Specialist paediatric
palliative care is not
always available

Play specialists are
unavailable on
weekends

Access to clinical
trials not always
straightforward in
shared care

i

Accessibility
& Capacity

Limited MRI capacity
and resource

Novel/unlicensed
agents can be
difficult to obtain

Inequitable access
to proton beam
therapy

Limited psychology
services in the
community

Late effects services
vary across
geographics and are
difficult to access

Limited funding
available for play
therapy resources

Regulatory and
funding barriers delay
or hinder clinical trials

Challenges with
theatre availability and
case prioritisation

Chemotherapy delays
due to availability of
beds and staff

Referral and access
to community
rehabilitation services
can be complex

Delivery of holistic
end-of-life care is
reliant on forward- or
parallel planning

Time to referral to
aftercare services
is variable

Limited number of
open clinical trials

Limited resource
and infrastructure
for clinical trials

-

Training

Variability in training
for shared care staff

Deskilling of
available staff for
photon therapy

Time and funding not
always allocated to
meet nurse training
needs

National shortage of
funding for
psychology provision

Teachers often not
trained on the impact
of a brain tumour on
the child's education

Variation in
subspecialty training
for nurses and AHPs

Workforce

O@O

&2

Deployment

Composition of MDTs
impacted by capacity
and resourcing

Underrepresentation
of AHPs in MDT

Incomplete
integration of
genomics within
MDTs

Shared care is not
always integrated
with MDT

J

Workload

Staffing pressures
for CNS and ward
nurses

CNSs are expected to
fulfil many logistical and
administrative tasks

Difficult to prioritise
research in paediatric
neuropsychology

Understaffing and
resourcing across the
UK with limited
forward planning

Integration

W

Collaboration, Interoperability
& Communication

Transitioning between
services or centres
can be disjointed &
stressful

Financial support from
charities varies and is
not always sustainable

Home-based
education is
challenging and can
be inflexible

Specialties could
better collaborate to
deliver late effects
services

Communication differs
across networks,
impacting supportive
care provision

Variability in signposting
and working closely for
charity support

Insufficient
communication with
schools due to lack of
resourcing



Introduction

1. What we know today

Brain tumours are the most common and lethal solid tumour type in children

Every year 420 children in the UK are diagnosed with a brain, CNS or intracranial tumour(1). Brain
cancer is the second most common cancer type in children and the most common group of solid
tumours, accounting for over a quarter of all childhood cancers(2), yet the time between onset of
symptoms and diagnosis of brain tumours in children is considerably longer than other childhood tumour
types(11). The varied symptoms, relative rarity of brain tumours and difficulty in prioritising access to
brain scanning contribute to this delay.

There are >100 subtypes of paediatric brain tumours, most of which are rare(2). Survival rates in
children with brain tumours vary depending on subtype(3,4). Three quarters of children live longer than
five years following diagnosis of a brain tumour(3). Despite this, brain tumours remain the greatest
cancer-related cause of death in children in the UK(2).

Care is highly specialised and complex

Paediatric brain tumour management is currently offered by 18 specialised centres in the UK(7).
Management of children with brain tumours requires highly specialised knowledge of the unique aspects
of the developing brain and the impact of brain tumour treatment. To deliver specialist care of a child
with a brain tumour, more than 22 different types of healthcare professionals may be involved.

Following a brain tumour diagnosis, patients and their families must navigate complex treatment
pathways. Together with their dedicated clinical team, they will make treatment decisions, consider
clinical trial enrolment, adjust to treatment side effects and manage access to education.

The aim is to deliver treatment at highly specialised centres yet as close to home as possible
Children are expected to receive the best possible care in specialised centres. Many children must
travel significant distances to receive their treatment, and this is particularly challenging for those who
live in rural areas. The aim to deliver care as close to home where possible is key to reducing the burden
on families; many specialised centres therefore have shared care arrangements in place with local
centres to deliver part of the care close to home or will offer accommodation so that families can stay
together during their child’s treatment. Providing care close to home where possible, with smooth
transition between services is often key to a positive patient experience.

Beyond the tumour treatment, access to education and rehabilitation is a key priority

While survival rates are improving, many children live with lasting effects of their

tumour and treatment. More than 60% of children who survive a brain tumour "Wa are more than just a patient
are left with a chronic disability which requires lifelong support(5). As patients IR IEE TR A

progress through treatment and are transferred between services, parents have t”mOUflék'fViVOf(-j-- TLHE SLIW‘l‘{f'
. . . ™ . . t t
indicated that access to education and rehabilitation support are key for their [T
. . . . . you've been given after medical
children to thrive. Access to support for lasting effects of treatment is particularly treatment and doing something
needed for survivors of childhood brain tumours who transition to adolescent with it...it's about finding the

and adult healthcare and education services. Teenagers and young adult (TYA) R RANEET
survivors of childhood brain tumours experience many late effects that can be

exceptionally disruptive and challenging to their social and educational

development. Support for their unique and complex needs is sadly limited.

Progress has been made in treatment and research, but more work is needed

Research into brain tumours is vital to understand tumour aetiology and characteristics, stratify therapy
and provide targeted treatments with fewer side effects, allowing children to live longer, healthier lives.
The past decade has seen considerable advances in understanding of molecular biology, pathology,
genetic profiling, with radical changes in categorisation of tumour subtypes. These advances have
helped to improve diagnosis, prognosis, and treatment choice(12). There have been advances in



neuroimaging, surgical techniques, radiotherapy, and chemotherapy delivery. Together they have
resulted in improved treatment outcomes and greater survival for children with brain tumours.

In 2019, the government published the NHS Long Term Plan to develop and implement networked care
to improve outcomes for children with cancer(13). Together with the Cancer Taskforce, the NHS Long
Term Plan, as part of a suite of Children’s Cancer Network Service Specifications, provided the following
recommendations:

1. Offer all children with cancer whole genome sequencing to enable more comprehensive and
precise diagnosis, and access to more personalised treatments;
Support children and young people to take part in clinical trials;
Increase investment in local children’s palliative and end of life care services including children’s
hospices.

2.
3.

Despite the progress to date and a national plan to improve outcomes, key questions remain. For
example: reduction of short- and long-term effects of therapy; refinement of chemotherapy and
radiotherapy regimes; overcoming of the blood-brain barrier; understanding of mechanisms of treatment
resistance; protection of normal brain development; improvement of supportive care in rehabilitation

and psychology; improvement of our understanding of long-term sequelae.

2. About the Tessa Jowell Centre of Excellence for Children Programme
The programme aims to enable equity in access to care and foster innovation in paediatric

brain cancer in the UK

The Tessa Jowell Centre of Excellence for
Children initiative recognises paediatric neuro-
oncology centres that provide excellent treatment,
care and research activities for patients with brain
tumours and their families. The TIBCM is inviting
every centre treating children with brain tumours to
apply to be considered for the Tessa Jowell Centre
of Excellence designation.

Applicant centres will undergo extensive
assessment through a detailed application form
covering the entire patient pathway and in-depth
interviews. Through the data collected, the TIBCM
will understand where pockets of innovation and
excellence exist across the UK, as well as
challenges and gaps to address. The findings of
the review will inform how resources are
distributed within the NHS.

While excellent centres are recognised through a
Centre of Excellence designation, the overarching
goal of the programme is to enable equity in
access to excellent treatment and care and foster
innovation across the UK (Fig 1).

Box 1: The Tessa Jowell Brain Cancer
Mission and adult Centre of Excellence

Programme

Following Dame Tessa Jowell's moving call for action to
the House of Lords in 2018 to improve brain tumour
outcomes, the Tessa Jowell Brain Cancer Mission
(TJBCM) was formed to design and deliver a new national
strategy for brain tumours. Today, the TJBCM delivers
eight transformational programmes in the areas of
research, trials, training, and patients. The Mission is
supported by government, charities, academics, health
care professionals, patients and representatives and
receives funding from 11 key organisations: NIHR, The
Tessa Jowell Foundation, CRUK, The Minderoo
Foundation, The Brain Tumour Charity, Brain Tumour
Research, Brainstrust, Brain Tumour Support, Children
with Cancer and Act for Cancer.

In 2020, the TJBCM launched the Tessa Jowell Centre of
Excellence designation initiative, with the aim of
recognising excellent adult neuro-oncology centres and
providing targeted support to centres to improve their care
and research. To date, 17 adult Centres in the UK have
been awarded “Tessa Jowell Centre of Excellence” for their
excellence in clinical practice, patient care and research.
Furthermore, 29 centres with over 950 members are active
on the Tessa Jowell Academy where workshops, networks
and peer-to-peer connections are offered to improve
services and research.

A Y (4
'@' Innovation
'd \

Facilitating adoption of innovation
treatment and care in all UK centres
Encourage sharing of best practice and collaborative
working

in research,

I\ Equity

Every child deserves access to the same high
standard of healthcare and research regardless of
their condition and where they live

Uncover and address barriers that are causing inequity

Figure 1: TUIBCM'’s core principles of enabling equity and fostering innovation.
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The programme consists of three phases, each with unique aims and outputs

Phase 1 is a fact-finding exercise to understand today’s

ambitions and challenges in children’s brain tumour care. 1.Fact . pefine Tessa Jowell Standards of Excellence
. finding « Design Application form

The evidence base developed as a result, shapes the mission

Tessa Jowell Standards of Excellence and the application

process.

« Develop evidence base (this document)

= Assess centres
= Collect benchmarking data
= Provide individual feedback reports for centres

Phase 2 consists of the application process to assess GOSN - Award for Excellent centres
. applications
centres, collect data and award the best performing centres

the ‘Tessa Jowell Centre of Excellence’ status. + Provide individual support for all centres

= Work with national organisations to improve
care and research nationally

* Onboard centres to the Tessa Jowell Academy

= Publish findings

Phase 3 focuses on supporting the NHS workforce to

. . 3. Support
improve research, treatment and patient care, and centres

treatment of brain tumours in children. The data gathered
through phase 2 will be used to create bespoke solutions
to address the gaps at hospital-, regional or national level. Figure 2: Objectives of the TJ CEC programme

The programme will benefit both patients and centres

For patients and their families, the ‘Excellence’ status allows them to feel confident that they are
receiving excellent care under the NHS. For centres, striving for this status helps to provide national
recognition of NHS staff going above and beyond, encourages ongoing service improvement and will
raise treatment and care standards over time. Further information on the adult designation process and
what it means to be a Centre of Excellence is available in our report ‘NHS Brain Cancer Healthcare and
Research: Does it Matter Where You Are Treated?’L.

Using the learnings from the adult initiative and based on the data collected during the children’s
designation process, we will work with charities, the NHS cancer board and the Department for Health
and Social Care (DHSC) to push for further service development and research support to tackle the
unmet needs in paediatric brain tumour care.

3. The evidence base explained

The evidence base received input from >45 experts, national guidelines and scientific papers
To understand how children with brain tumours are being looked after, we have interviewed over 45
professionals including: scientists, healthcare professionals, patients, charities and other organisations
in this field. Experts were asked to describe current challenges in each area of the paediatric neuro-
oncology service, what excellence looks like in today’s landscape as well as what an ideal service would
look like. The interviews were further complemented by existing scientific literature and treatment
guidelines.

This publication summarises our findings, presenting an overview of today’s landscape, the current
challenges and the TIBCM’s ambitions going forward. The culmination of a year’s worth of dedicated
work, it is the evidence base for the Children’s Centre of Excellence Programme.

The evidence base covers six key areas in the children’s brain tumour pathway
The evidence base is divided into six sections which jointly cover a child’s brain tumour journey, each
probing into specific areas of paediatric neuro-oncology treatment, care and research:

Shared care arrangements

Clinical treatment

Patient care and quality of life
Education, play therapy and aftercare
Staff training and staff support

Brain tumour research and clinical trials

IZEYE NS

! https://www.tessajowellbraincancermission.org/centreofexcellencereport/
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The evidence base explains how the findings have shaped standards and questions

Each section briefly summarises current practice in the specific speciality before diving deeper into
existing challenges as described by patients, patient organisations, and healthcare professionals. Each
section concludes with an explanation on how the challenges have consequently shaped the standards
of excellence and application form questions.

The challenges presented in this document should be read in the context of the NHS offering a high
quality, comprehensive service. Care is extensive, thoughtful and tailored, with staff frequently going
above and beyond what might be expected. In order to collect the most meaningful data and encourage
even better care, this document is honing in on barriers and pain points which will inform the data
collection exercise.

The evidence base shaped the standards of excellence and the application form

The evidence base underpins both the Tessa Jowell Standards of Excellence - against which applicant
centres will be assessed - and the questions in the application form. The application form consists of
two types of questions: test questions which specifically test against the standards and exploratory
questions, which help us better understand paediatric brain tumour treatment, care and research in the
applicant centre. Figure 4 summarises this process.

Evidence base
An overview of the current practice, key challenges, and considerations for all
aspects of care for paediatric brain tumours.

Standards of ‘Excellence’
Data gathered to inform the evidence base
supported the development of the recommended
standards of care.

v ‘
Exploratory questions Test questions

Questions in the applicatioq form to help Questions in the application form to test how centres
further understand gaps, barriers and lesser- compare against suggested standards and highlight
known areas of care. gaps or areas for improvement.

Figure 3: Flowchart outlining how the evidence base informs the standards of excellence and the application form
questions of the Tessa Jowell Centre of Excellence for Children initiative.

This initiative is the beginning of a journey dedicated to service development and excellence

This initiative is a multi-year effort which aims to build a new service development infrastructure over
the years to come. The data-gathering initiative aims to generate a deep understanding of the current
landscape and challenges in care for children with brain tumours in the UK. Through identification of
key pressure points across services, it will build an ecosystem of support for service development. This
will comprise of bespoke training, education and networking opportunities for all specialities working
with patients with brain tumours, improving access to research opportunities and addressing barriers to
conducting research, facilitating funding for new posts and further professional training and more.

Note: A degree of subjectivity in this report

This evidence base has been shaped through consultations with members of the paediatric brain tumour
community, including clinicians, researchers, charities and patients and their families, who have been asked to
reflect on their personal and professional experiences. This report is not a systematic review or meta-analysis

of existing literature. The report aims to reflect the current landscape of the paediatric neuro-oncology field,
evidenced by existing guidelines and publications as well as ongoing challenges and discussions currently
taking place within the community.

12



Evidence Base

2. Clinical treatment
» Imaging

6. Research and » Neurosurgery
clinical trials » Neuropathology and genomics

+ Clinical trials = Chemotherapy

o Brain tumour research -@ \K « Radiotherapy
2 &G
1. Shared care /\
/—\ arrangments %
Qo

- ) 8 3. Patient care and
5. Staff training @ 5 ko ¥ 3 quality of life
and support = + MDT organisation

« Staff training & « Nursing

» Succession \0% @ « Rehabilitation
planning and 4 2 « Neuropsychology
organisational % m « Supportive care
resilience » Collaboration with

= Staff support patient organisations

4, Education, play therapy and
aftercare
« Education
Play therapy
« Late effects and aftercare
« TYA

Figure 4: Overview of sections presented in this evidence base.
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Organisation of paediatric treatment, care
and research in the UK

Brain tumour treatment and care for children in the UK is managed by highly specialised children’s
cancer principal treatment centres (PTC), of which there are 18 centres in the UK (see Fig. 5). PTCs
may be the sole providers of treatment for an entire catchment area (e.g. Belfast or Newcastle) or work
closely with allied regional hospitals, known as Shared Care Centres or Paediatric Oncology Shared
Care Units (POSCUs). Leadership and commissioning of paediatric neuro-oncology services differs
across the four nations of the UK:

England NHS England is responsible for commissioning specialist children’s cancer services in
England, which are grouped into Children’s Cancer Operational Delivery Networks (ODN) which
oversee service provision. Each ODN consist of one PTC and one or more POSCU. POSCUs offer
either ‘Standard’ or ‘Enhanced’ services. Standard POSCUs provide the full range of supportive care
but do not deliver chemotherapy or other systemic therapies. Enhanced POSCU Level A services
provide outpatients and day care chemotherapy. Enhanced POSCU Level B provide inpatient
chemotherapy(14).

Northern Ireland The Health and Social Care Board is responsible for the commissioning of specialist
children’s cancer services in Northern Ireland, in collaboration with local commissioning groups. As
Royal Hospital Belfast for Sick Children is the sole provider of paediatric neuro-oncology services for
the entirety of Northern Ireland, its services are commissioned by the Belfast Local commissioning
group and delivered, managed and resourced by the Belfast Health and Social Care Trust.

Scotland NHS Scotland is responsible for the commissioning specialist children’s cancer services in
Scotland. Shared care networks are configured by the Managed Service Network for Children and
Young People with Cancer, comprising of PTCs and Shared Care centres.

Wales The Welsh Health Specialised Services Committee, part of NHS Wales, is responsible for
commissioning specialist children’s cancer services in Wales. Shared care networks are configured by
the Children and Young People’s Cancer Network within the South Wales Cancer Network and consist
of PTCs and POSCUs working collaboratively to deliver care. POSCUs can be categorised into Level
1,2 and 3.
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Figure 5: Geographical locations of specialist paediatric neuro-oncology principal treatments centres and their
shared care networks in the UK. Source: CCLG.
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1. Shared care arrangements

Due to the varied geography of the UK, with potentially long distances to cover to receive treatment,
many centres have set up shared care arrangements enable children with cancer to receive their care
as close to home as possible(7). Shared care is well established in some areas, particularly where
services cover remote areas, and enhances the quality of life for children with cancer. Patients receiving
care in shared care networks often report benefits such as having to spend less time travelling and
greater familiarity with staff in smaller units. Where these arrangements exist, PTCs work closely with
allied regional hospitals to assess children referred for a suspected brain tumour, provide supportive
care and where agreed, provide specified chemotherapy services. Leadership and commissioning of
these services differs across the UK and each network has unique needs which has resulted in different
shared care arrangements across regions. Networks vary in size, allocation of service provision, how
patients are transitioned between services and the strength of the relationships between teams within
the network. Communication between POSCU and PTC is a key factor in the success of this model of
care.

Current practice

Differing diagnosis and referral pathways to PTCs

Children presenting to a shared care unit with a suspected brain tumour require prompt access to
diagnostic and interventional services for their management. There are different entry points into the
service, each with varying timeframes. GP guidance states that children should be referred to specialist
services/opinions within 48 hours in the case of a suspected brain tumour. In some areas (e.g.,
Worcestershire), care providers have access to a hot clinic to refer children who present with concerning
symptoms, but this is not consistently available across the UK.

Transition between services requires efficient organisation and communication

Children often have to travel to multiple locations to receive all elements of their treatment and care.
They will receive treatment and supportive care within their local PTC, POSCU and community services,
but may have to travel to another city to receive proton beam therapy. Different trusts, health boards
and regions use different systems to access patient information and the level of access between various
teams, departments and services varies.

During and following treatment, children and their families will often continue to engage with primary
care services. GPs can be the first port of call for minor symptom management, provide emotional
support for the family and help manage important health matters separate to but relevant to the child’s
diagnosis (e.g. vaccinations for the child and family member). Centres vary in how they communicate
with these services, sometimes very frequently, sometimes less so.

After the end of treatment or as they reach an age of 16 or 18, patients may transition to aftercare,
young adult or adult services. Treatment and care will often be provided by a new team in a different
department. All these key transition points require efficient transfer of patient information to the relevant
teams and clear communication between teams and with patients and their families.

Networks work in close relationships

Teams within shared care networks are expected to work closely together with designated key contacts
co-ordinating the transfer of care within the network. Virtual MDTs have made it easier for shared care
teams to join meetings and to receive relevant updates in real time. CNS staff are critical, working most
closely with counterparts in shared care networks to ensure sharing of relevant information and referral
into community services in a timely manner.

Key challenges

Referral times are variable and can result in delayed diagnosis

Entry points and referral times into services for children with a suspected brain tumour vary across the
UK. Primary care has variable access to diagnostic imaging services, and access real time referral
systems is not universal. Children may present to secondary care but confirmation of diagnosis may
not be immediate.

Patients can experience transitioning between services or centres as disjointed and stressful
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Treatment pathways between centres are not always defined optimally. Clinicians and patients
sometimes report inconsistent communication between teams within services and between centres.
Diagnostic information or patient status updates may not always be shared in a timely manner, delaying
treatment decisions, causing repeated investigations or procedures, and may extend to community
services and other healthcare specialists. There is currently no consensus on what patient information
should be exchanged when patients move between centres or transition from paediatric to young adult
or adult clinics.

Variability in training for POSCU staff

There is variability in the provision of training for paediatric neuro-oncology professionals across
networks. Specialist training for paediatric staff in POSCUs may be difficult to access which may
compromise or impact care.

Communication differs across networks, impacting supportive care provision

Paediatric service provision relies on the co-ordination of many professionals. Within network
relationships and communication may vary considerably and may affect service delivery. Supportive
care and community services are particularly vulnerable in this regard: communication difficulties may
lead to difficulties in sourcing appropriate equipment for rehabilitation, challenging reintegration into
schools with consequences on educational development. Care provided by primary care services is
similarly vulnerable: GPs need updates on a child’s condition to be able to integrate care for the child
and their family, particularly at key points such as end of treatment or where palliative care becomes
needed.

Access to clinical trials is not always straightforward for patients in shared care
Participating in clinical trials can be a complicated task for many patients and their families, due to lack
of availability or eligibility. Access may require travel to the PTC, with consequent impact on family life.
Having clinical trials open in POSCUs improves this, but the ability to do so is variable.

Standard setting and question design

Patients and their families should feel confident that the care they receive at their local hospital is of the
same quality as at a specialised centre, with the treating team fully informed of the ongoing treatment
plan. Seamless transition between services and centres as well as adequate oversight is key to
reducing burden on patients. The Standards of Excellence stipulate that centres should have clear
pathways and protocols in place which are collaborative, transparent, detailed and facilitate dialogue
between teams. Questions in the application form explore the pathway organisation, network
relationships, protocols for escalation and service interruptions as well as challenges which centres
may experience in delivering certain services.
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2. Clinical treatment

Imaging

Neuroimaging plays a key role in diagnosis, treatment planning and disease monitoring.
Neuroradiologists work closely with neurosurgeons and neuro-oncologists throughout the treatment
journey. Timely access to scans and expert interpretation of these are crucial to effective treatment.
There are examples of truly innovative approaches to imaging in many UK centres, with some offering
world-leading research.

Current practice

Imaging protocols and guidelines define essential and optimal MRI sequencing

Imaging is principally Magnetic Resonance Imaging (MRI), with Computed Tomography (CT) scanning
being reserved for emergency presentation assessment. Appropriate MRI sequences and sequence
parameters are defined by SIOPE! and RAPNO? guidelines(15-22) which provide recommendations to
assess and address the unique challenges associated with brain and CNS tumour imaging in this
specific population. The guidelines define essential and optional MRI sequences with imaging
parameters for these sequences and provide guidance for early post-operative imaging and
surveillance imaging. These protocols aim to enable standardisation of image acquisition across the
UK, Europe and beyond, and to facilitate multicentre studies. In line with these efforts, the British Society
of Neuroradiology (BSNR) formed the British Paediatric Neuroimaging Group (BPNG) in 2021 to
standardise and improve imaging practice across the UK(23). The BPNG are currently developing
paediatric neuroimaging protocols using a Delphi consensus technique(23). It continues to be essential
to further refine image acquisition and interpretation and to improve standardisation of protocols and
imaging parameters to ensure accurate diagnosis, improve treatment planning and reduce unnecessary
scanning in clinical practice and research.

Resource and capacity vary across the UK

There is a notable variation in imaging resource between centres. There are differences in staff numbers
and specialisation, equipment specifications, scanner field strength, sequences, and advanced imaging
capabilities. Centres differ in protocols for scanning under sedation or the use of anaesthesia and play
therapist resourcing.

Ensuring that a service deploys staff with the appropriate training is a key priority. Typically, imaging
teams may consist of specialists at various levels of training, expertise, and interests in paediatric
neuroradiology. Teams may be made up of a paediatric neuroradiologist, a paediatric radiologist with
special interest in neuroradiology or an adult neuroradiologist with paediatrics in their job plan. There
are ongoing discussions on the degree of specialisation required considering current resourcing
pressures in the NHS.

There are variations in protocols to facilitate high quality imaging

MRI scans can take between 30 and 60 minutes. The set-up, the child’s position in the bore of the
scanner, and loud noises can make it a frightening or boring experience for children. If children are not
suitably prepared, this can result in poor quality imaging, increasing the needing to repeat scans. To
obtain high quality scans, centres may choose to enlist the support of play therapist, who will use various
techniques to prepare and distract the child during the procedure. Alternatively, centres may choose to
use sedation or anaesthesia. Centres have differing protocols for acclimatisation of children, depending
on weight, age and resources available.

Key challenges

Imaging protocols differ across networks
Despite clear guidelines and protocols, implementation and adherence to these across centres is
inconsistent. While children can require multiple imaging events to acquire a complete dataset, the
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deployment of different protocols between PTC and POSCUs can lead to unnecessary rescanning
along the pathway. This is an inefficient use of hospital resources and an avoidable burden to patients
and their families. Lack of standardisation of imaging protocols may also complicate clinical trial
participation where it is key to reduce variability and optimise interpretability of results.

Some centres struggle with limited MRI capacity and staff resourcing

Many clinicians report insufficient paediatric MRI capacity in their centres, most notably in centres which
do not have access to dedicated paediatric MRI, or which operate within a limited timeframe (e.g. only
during the daytime). Clinicians often struggle to obtain imaging slots for urgent and non-urgent cases,
causing delays in diagnosis and treatment. In some centres, CT may be used in preference to MRI due
to scanner capacity, which causes an unnecessary radiation burden. This is particularly noted in follow-
up assessment of children with post operative shunt insertions for example. While centres will aim to
mitigate this by reducing dosages to the lowest possible amount, this is still suboptimal. Pressures on
imaging departments may compromise imaging quality as staff try to manage as many cases as
possible, with as few adjustments to scanners as possible.

The capacity limitation is also apparent when utilising scanners in a clinical trial setting. Eligibility to
participate in a trial can be constrained by the type of scanners available, imaging slot availability and
subsequent engagement with national networks.

Finally, MRI scans can be delayed by a shortfall in staff; this affects even centres with greater MRI
capacity, if they lack the radiological personnel necessary to conduct and report the imaging in a timely
manner. Similarly, where children need to be sedated or anaesthetised for their scan, scans may be
delayed due to the lack of availability of paediatric or anaesthetic support.

There is variation in play and anaesthesia use

Centres vary in their protocols for sedation and anaesthesia use for children during imaging. This is
often determined in part by resourcing - the availability of play specialists, mechanisms for routine
sedation and anaesthetic support - or the availability of features integrated into the MRI such as films
or music. Consequently, some centres may rely more heavily on anaesthesia compared to centres
which have substantial play therapy input.

Standard setting and question design

To ensure accurate diagnosis, efficient treatment planning and delivery, and to reduce the likelihood of
rescanning, children should be scanned in a timely and rigorous manner, by highly specialised
radiologists and in a way that minimises fear and anxiety in the child. The Standards of Excellence
stipulate adherence to guidelines to harmonise imaging protocols across centres, emphasize timely
scanning and encourage all paediatric neuro-oncology cases to be scanned and reported by
appropriately trained specialists. The questions test the above standards and further explore imaging
capacity, technological investment, training and expertise, adherence to protocols and acclimatisation
protocols.

Neurosurgery

Neurosurgery is a key component of most brain tumour care pathways and is required to achieve
diagnosis, define prognosis, to treat the tumour and its consequences. In many children, surgery may
be required urgently or within a short period of time. Optimal surgery may reduce the need for further
treatment and is likely to improve outcomes and survival rates. Paediatric neurosurgical techniques and
outcomes have improved considerably in the last few decades, although systematic reporting of these
is not currently universal.

Current practice

Neurosurgeons are highly specialised and have substantial paediatric caseload

Paediatric patients are in most instances operated on by neurosurgeons dedicated to paediatric
neurosurgery. Specialisation of surgeons is likely to improve outcomes and lower mortality(24—26)
Paediatric neurosurgeons are expected to have undertaken paediatric fellowship training which covers
paediatric neurosurgery. Paediatric neurosurgeons may undertake some adult neurosurgical cases to
maintain sufficiently high case volumes but are expected to dedicate a substantial proportion of their
practice to paediatric brain tumours, with NHS standards recommending at least 50% dedication to
paediatric practice(27).
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Integration into the multidisciplinary team and networking

Paediatric neurosurgeons work within multidisciplinary teams, which also include paediatric
anaesthetists, oncologists, radiotherapists and engage in the broader MDT to plan and make treatment
decisions. Due to the relatively small number of paediatric neurosurgeons in the UK, the speciality is
well-networked: this has been useful to maintain a level of standardisation in approach in the UK and
support quality service delivery, although participation in national and international neuro-oncology
meetings and conferences is more variable.

Surgical prioritisation can depend on unit size and capacity

Of the 4200 paediatric neurosurgical operations performed in England, 70% of paediatric neurosurgical
cases in England are emergency cases and 30% are elective, non-urgent cases(28). Smaller surgical
units almost exclusively perform emergency surgery, whereas elective cases often take place in larger
surgical centres.

Neurosurgical units have process in place to continuously review quality of care

Surgical morbidity and mortality (M&M) meetings have a central function in supporting services to
achieve and maintain high standards of care. Most, if not all, surgeons regularly attend M&Ms to review
performance of the surgical team(29). Additionally, centres are encouraged to submit operative activity
data to the British Paediatric Neurosurgery Group, including the extent of tumour resection and
complications, in an effort to track outcomes. Similarly, for patients involved in the SIOP Ependymoma
Il trial, centres are expected to submit neurosurgical outcome data to the Ependymoma Advisory Group
(EMAG).

Key challenges

Challenges with theatre availability and case prioritisation

Children with a brain tumour require access to paediatric neurosurgical input 24 hours a day, seven
days a week(28) and currently all paediatric neurosurgery units in England provide this cover(27).
However, some centres may at times struggle with insufficient theatre availability and operating slots,
particularly after the COVID-19 pandemic. In particular, slots for elective surgery may be difficult to
book. This may cause consequential delays for patients.

Scope for further data collection and sharing of neurosurgical outcomes

There is a paucity of data on UK-wide neurosurgical outcomes and there is no agreed national
infrastructure for the collection of these data. As a result, the degree of variation in infrastructure,
resourcing and in surgical management of paediatric brain tumours across the UK is not clear. Whilst
neurosurgical outcomes measurement is only one of a number of determinants of quality of surgical
patient care, there may be scope for further data collection to help uncover variation (and its drivers)
across the UK.

Standard setting and question design

As a key member of the MDT, the standards stipulate the key responsibilities of neurosurgeons in a
patient’s treatment journey, focusing on their training, caseload and integration in the wider team. The
standards emphasize the need for routine data collection and participation in M&M’s, national and
international meetings and conferences, to improve outcomes and foster collaboration and innovation.
The questions explore specialisation, training in various surgical adjuncts, collaboration with the wider
team, data collection and auditing and delays.

Neuropathology and genomics

Neuropathology plays a key role in tumour characterisation and treatment planning. Genetic analysis
of tumour tissue is an integral part of neuropathological service provision, and detailed genomic analysis
is becoming commonplace. This allows accurate diagnosis, stratification of therapy or identification of
druggable targets to ensure the most suitable treatment to maximise survival.

Tumour tissue is a limited commodity, and it is necessary to effectively triage the tissue and optimise
distribution for initial diagnosis, molecular diagnostics and research. This requires well-developed
pathways and integrated multi-disciplinary working. Neuropathology has seen a significant
breakthrough of molecular biological techniques in recent years, and these have transformed
therapeutic approaches. National and international links are excellent, making it possible for patients to
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receive state-of-the-art diagnosis, stratification and prognosis. Time scales for methylation array and
detailed sequencing are improving rapidly.

Current practice

All paediatric brain tumour samples should be diagnosed using histopathology, immunohistopathology,
cytogenetics and molecular diagnostics. Following the latest WHO? classification update(30), genetic
testing is now considered standard of care for many tumours and timely allocation of diagnosis and
prognostic risk group is imperative for treatment planning. The latter has proven challenging for many
centres, particularly in the current period of adjustment to new diagnostic criteria.

Sample processing pathways are complex and involve many stakeholders

Processing of tumour samples involves many disciplines and stakeholders - it is therefore crucial that
processing pathways are robust, efficient, and fail-safe. Pathways for the submission and analysis of
samples vary across centres according to local requirements. The first histopathological analysis will
most often be conducted in-house, before submitting samples externally to obtain molecular reports.
Compared to adult neuro-oncology services, genetic testing across paediatric services is often well-
integrated, but with the need to adjust pathways to accommodate the latest advances.

The commissioning of genomic testing across the UK is briefly outlined below. Each nation in the UK
commissions genetic testing services separately and there are varying local agreements in place for
each centre. In order to centralise testing as much as possible for each tumour type and to facilitate
multi-site clinical trials, Newcastle (National Medulloblastoma Genetics Reference Centre) and Great
Ormond Street Hospital provide the majority of molecular diagnostic testing for all centres.

Commissioning of genomic testing in the UK

England: NHS England commissions a network of seven genomic laboratory hubs (GLHs) to deliver
genomic testing as outlined in the National Genomic Test Directory. Each genomic test has an expected
turnaround time and set of sampling guidelines(10).

Scotland: NHS Scotland commissions genetic and molecular pathology laboratories through the
National Services Division and services are delivered through four regional laboratories based in
Aberdeen, Dundee, Edinburgh and Glasgow. These genetics laboratories collaborate through the
Scottish Strategic Network for Genomic Medicine (SSNGM)(31).

Wales: The All Wales Medical Genomic Service (AWMGS) deliver comprehensive cancer genomics for
diagnostic and research purposes for the entire country. This includes laboratory diagnostic and
research services(32).

Northern Ireland: The Precision Medicine Centre, based at Queen’s University Belfast, coordinates
the Testing Directory. Whole genome sequencing is now offered to all patients up to the age of 25 in
Northern Ireland(33).

Informed by the National Patient is referred for genomic testing by

Genomic Test Directory ‘mainstream’ dlinicians, for example, oncology
that covers full repertoire or neurology or dinical genomics service
of genomic testing

Clinical genomics services Seven NHS Genomic Laboratory Hubs perform
support complex care genomic testing, analysis and interpretation
and other clinical teams. with MDTs and feedback results to clinidans
Input into genomic K
multidisciplinary
teams (MDTs)

| National Genomic Research Library - curated
by Genomics England for consented patient
| data currently for whole genome sequencing

I National oversight, coordination, commissioning and funding through the Genomics Unit |

I National provision for WGS testing, including WGS bioi ics and underpinning i ics platform via Genomics Englandl

I P fons to support training and education and informatics developments ]

NHS GMS Research Collaborative, with NIHR, Genomics England and the NHS
to support research through the NHS GMS infrastructure

Figure 6: The NHS England Genomic Medicine Service infrastructure. Source: NHS England.
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Centres vary in how they discuss genomic results

Genomic results are discussed at local or national tumour boards by multidisciplinary teams to inform
treatment decisions. Centres vary in the extent to which these tumour board discussions are integrated
into the local MDT meeting.

Centres are encouraged to submit samples for all cases for research

Biobanking is a key consideration and, where possible, cases are expected to be submitted for
research. Centres most commonly have local arrangements in place for sample submission for specific
trials, and also for the VIVO biobank — a centralised databank for the collection of children’s cell and
tissue material.

Key challenges

Collecting and banking sufficient tumour material is not always possible

Centres are expected to submit samples for both histopathological and molecular analysis, for
diagnostics and research. Depending on the tumour and other circumstances, surgeons may struggle
to obtain sufficient tumour material or of high enough quality to enable histopathological analysis,
integrated molecular diagnosis and biobanking. Various guidelines to tissue collection exist, but
adherence varies across centres. Patients and their families can be unaware of the importance of
genomics in diagnosis, treatment planning and delivery and clinical trial participation, and may not be
involved in decision-making regarding prioritisation of tumour samples. As a result, some children may
not receive a timely integrated diagnosis or may miss an opportunity to partake in research.

Tumour sample pathways can be subject to delays and bottlenecks

Some centres struggle to submit samples and obtain molecular biological reports in a timely manner,
which causes delays in diagnosis and the start of treatment. A number of logistical issues may cause
delays or bottlenecks along the processing pathway:

Consent: The consent process for genomic testing can be onerous with a high paperwork burden.
Obtaining consent therefore can be challenging, particularly in an emergency setting. Patients and their
families are likely to be unaware or too pre-occupied with the outcome of the surgery to ask about
genomic testing.

Sample transfer: Centres differ in how processing pathways are organised, with some centres
reporting issues with efficient transfer of samples in a timely manner. Depending on the centre, samples
may transfer between departments, buildings or sites and may get lost in transit due to inadequate
labelling and monitoring.

After local review, samples may need to be analysed externally. This may involve long and complex
transfer chains, multiple centres and laboratories in many different locations. For this to occur efficiently,
all relevant sample material and relevant paperwork should travel together but it is common for these
to arrive separately, which can delay turnaround.

Capacity: Genomics laboratories process specimens for many different diseases and may not
specifically prioritise paediatric brain tumour tissue, which can lead to significant delays.

Staffing: The process for analysis and interpretation of results is resource and staff-intensive, even
before the discussion at a genomic tumour advisory board. Gaps in service resource and staff
availability can cause further delays in reporting.

Standard setting and question design

Genetic testing has become an integral part of characterising tumours and stratifying patients to the
most suitable treatment. It is therefore imperative for genetic testing pathways to be robust and efficient
to avoid delays in treatment. The Standards of Excellence stipulate that all centres meet national
standards and certifications, demonstrate robust pathways to ensure fail-safe and efficient processing
of samples, turn around key analyses in a timely manner to ensure prompt diagnosis and start of
treatment. The questions explore UKAS accreditation, turnaround times for key analyses, sample
submission, transfer and processing for both standard histopathological and genomic analyses as well
as how genetic results are discussed once reported.
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Chemotherapy

Chemotherapy is commonly a mainstay of treatment for paediatric brain tumours, aiming to reduce
neuro-developmental toxicity and improve outcomes. Delay or omission of radiotherapy is often
possible, allowing some protection of the developing brain. High dose chemotherapy and autologous
marrow reconstitution has been used more commonly in recent years, particularly for infants and young
children. Delivery of all chemotherapy requires careful governance and appropriately trained staff.

Current practice

Chemotherapy prescribing and protocols are broadly standardised throughout the UK
Prescribing of conventional chemotherapy in the UK is informed by nationally agreed guidelines and
clinical trial protocols. Chemotherapy protocols are subject to peer review against guidelines and
relevant service specifications. The availability of novel therapies including tyrosine kinase inhibitors
offers potential significant benefits, but their use needs to remain within closely monitored regimens and
clinical trials

While broadly equivalent, nationally agreed guidelines will differ among the four UK nations(34-36).
Moreover, chemotherapy service provision specifications will differ between PTCs and POSCUs(14).

Efficient chemotherapy delivery requires several key elements: 1) safe and accurate prescribing 2) bed
availability and 3) safe administration by appropriately trained healthcare professionals:

Chemotherapy prescribing was previously paper-based, but most centres have moved to entirely
electronic prescribing systems. Centres may have shared electronic platforms which can be accessed
throughout the shared care network. While effective, electronic platforms are liable to system failures
or interruptions and centres are expected to have contingency strategies in place to remedy these
issues.

Bed availability varies across the UK as centres have different service delivery plans comprising of
variable numbers of beds per department. It is not uncommon for chemotherapy to be delayed or
administered away from normally designated wards in the case of bed unavailability.

Staffing levels for safe administration of chemotherapy and care of patients are defined by national
guidelines. Staff delivering chemotherapy must be appropriately trained with ongoing monitoring to
ensure continued compliance with agreed levels of staffing and training. Short-term problems with
staffing are common and centres are expected to have contingency plans in place to correct any
identified shortfall in resourcing within a short interval.

Key strength in current practice: There is excellent coordination between paediatric oncology and
pharmacy teams to delivery chemotherapy. There are excellent and active professional groups
operating under the umbrella of the Children’s Cancer and Leukaemia Group.

Key challenges

Chemotherapy delays can occur due to variations in bed availability or insufficient staffing

It is not uncommon for chemotherapy to be delayed or administered away from normally designated
wards. Short-term problems with staffing and bed availability are common and centres do not always
have appropriate contingency plans in place to correct shortfalls due to system-wide challenges. As a
result, treatment may be delayed.

Novel or unlicensed agents can be difficult to obtain, but not everywhere

Where no ftrials or national access protocols are available, oncologists will need to make written
requests for local use approval and/or for compassionate access from a relevant pharmaceutical
company. Funding will need to be sought nationally or locally if compassionate access is not granted:
in England, multiple rejections of such requests are common.

Standard setting and question design

Chemotherapy is complex with many occasions for possible error. It is imperative to ensure centres
operate according to guidelines and have mechanisms in place to address any safety issues in a timely
manner. The Standards of Excellence stipulate that all centres should be subject to oversight by
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governance within the organisation and according to nationally agreed guidelines. Prescribing and
administration of chemotherapy is expected to align with current national standards and centres are
expected to be able to demonstrate appropriate mechanisms to record and reduce errors and delays.
Questions in the application form will explore chemotherapy prescribing, administration and delivery,
service infrastructure, delays and novel and high-cost medicine.

Radiotherapy

Radiotherapy is often used to treat children with brain tumours and options currently available and
approved in the UK include proton beam therapy, photon therapy, stereotactic radiosurgery,
brachytherapy and molecular radiotherapy. The potential adverse impacts of radiotherapy on
neurodevelopment and endocrine function are strong drivers towards optimisation of radiation usage,
delay or omission whenever possible. It is vital that radiation therapy be delivered with its greatest
efficacy by expert teams, according to nationally agreed regimens. Radiation therapy for children in the
UK is closely monitored with guidelines and quality assurance in place. Clinical Oncologists have active
national fora to discuss treatment strategies and develop clinical trials. Moreover, national coordination
for administration of Proton Beam Therapy ensures appropriate access for the whole of the UK.

Current practice

The Good Practice Guide for Paediatric Radiotherapy provides a framework to help centres achieve
high-quality radiotherapy for children(37). It is the responsibility of the local MDT and, where relevant,
national boards to refer patients appropriately for the most suitable type of treatment.

Most children will undergo proton beam therapy if possible

Where a patient is fit to travel, can be treated on an outpatient basis, has a curable tumour with no
evidence of metastatic disease (except non-secreting germinomatous germ cell tumour) and
“reasonable disease specific 5-year survival expectation”, they will most likely be referred for Proton
Beam Therapy (PBT). PBT is solely delivered in two UK centres - The Christie NHS Foundation Trust
(Manchester) and University College London Hospital NHS Foundation Trust (London). These services
are funded centrally rather than local commissioning.

Referrals for PBT are made through a national panel and referrals and reviews are expected to take
place in a timely manner to prevent treatment delays. Timely treatment relies on timely submission to,
and review by the proton panel. Occasionally, treatment may be delayed due to the need for multiple
operations or due to the patient needing further supportive care.

Patients with medulloblastomas are expected to be treated within 42 days and this is generally well
adhered to. Delays are more commonly required for ependymoma patients, but these are expected to
be treated within six weeks of their last surgery and may have additional waiting times of two weeks.

Patients who do not receive proton therapy will continue to receive photon therapy

External beam radiotherapy for children who are proton-ineligible will continue to be provided at PTCs
who offer photon therapy. This may include simple palliative single fraction or hypofractionated
treatments, re-irradiation and more complex techniques including intensity-modulated radiation therapy
(IMRT) using static fields or arc techniques, including TomoTherapy ™. All centres use image guidance,
with a number of common protocols. Access to on-line image guidance may be constrained by the need
to limit treatment times for reasons including radiotherapy department capacity as well as children’s
ability to comply.

Key challenges

Inequitable access to proton beam therapy

Referral for specialist treatment between different radiotherapy centres requires careful advanced
planning, as there may be financial, emotional and logistical challenges. PBT is currently available in
just two centres, leading to financial and emotional burdens for families travelling to PBT sites,
particularly for patients from lower economic backgrounds or living in remote locations. Patients may
choose to receive photon treatment instead, despite better suitability to proton treatment, as this can
be provided closer to home. Moreover, patients who require a general anaesthetic for proton therapy
due to their age or impairment often have to wait longer for treatment due to limited general anaesthetic
slots.
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Limited in-patient capacity to meet complex needs alongside PBT

Access to PBT is not possible for children who are not fit to receive radiotherapy on an outpatient basis.
Many patients have complex needs and disability due to acquired brain injury, require a variety of
supportive services and may therefore require inpatient care. UCLH and Royal Manchester Children’s
Hospital currently have inpatient bed capacity for children who require emergency admission during
proton therapy, or who need admission for concurrent chemotherapy administration. The proton beam
services to date do not have the in-patient bed capacity to accept children who will need to be inpatients
during their proton therapy, although this is under review. If PBT is offered on an outpatient basis,
children may struggle to access appropriate neurorehabilitation to address complex needs alongside
PBT.

Deskilling of available staff for photon therapy

Reduced numbers of children requiring photon radiotherapy may lead to difficulties resourcing services
or challenges retaining the relevant skillsets required to deliver these therapies. Centres may struggle
to staff general anaesthetic lists for the small patient numbers, to retain staff with paediatric expertise,
leading to an observable deskilling of staff in complex techniques such as craniospinal irradiation. This
can cause treatment delays for the few patients that still require photon therapy, or even service closure.

Standard setting and question design

Patients receiving radiotherapy require skilled professionals delivering therapies calibrated to their
tumour and circumstance. The Standards of Excellence stipulate that children should receive suitable
radiotherapy in a timely manner, with all treatment options and related logistics discussed with patients
and their families, including clinical trial participation. Radiotherapy departments are expected to be
staffed with appropriately trained healthcare professionals delivering defined protocols with target
volume delineation peer reviewed where relevant. While undergoing radiotherapy treatment, standards
emphasise that patients should have access to supportive care services where needed, to reduce the
likelihood or impact of cognitive or physical impairments. Questions in the application form explore
provision of proton and photon therapies, delays in treatment, considerations in decision-making, quality
assurance mechanisms and support provided to patients and their families.
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3. Patient care and quality of life

MDT organisation

Every patient in the UK has their care overseen by multi-disciplinary teams (MDTs) comprising of a
variety of different specialist health professionals. MDT meetings provide regular forums to review
information and make joint decisions. The move to on-line meetings during COVID-19 has led to
enhanced accessibility for shared care centres in many networks.

Current practice

MDTs are gold-standard for brain tumour care

MDT working is mandated and nationally recognised as the ‘gold standard’ for UK cancer care(36).
Services in England, Wales, Northern Ireland and Scotland are aligned on the need to ensure that
cancer care for children is provided by a specialist MDT consisting of appropriate specialists at each
stage of the patient care pathway. Each devolved nation includes MDT working guidelines within their
relevant service specifications and cancer strategies(34,38-40). Guidance includes how MDT Meetings
(MDTMs) can continue to provide effective clinical management, with three key aims(39):

1. Ensure adequate time for discussion on cases with more focus on complex cases.
2. Streamline meetings to ensure diagnostic and clinical time is used effectively.
3. Increase transparency and consistency of care by agreement on decisions across networks.

MDTMs require input from several specialists

The size and composition of an MDT varies across UK centres and depends on the size of the centre,
resourcing and capacity of its staff. Appropriate MDT composition is essential to ensure expertise-led
clinical decision-making, obtain multidisciplinary input and increase clinical trial participation. The
composition of MDTs and the regularity with which they meet varies across the country. Some MDTs
are considerably smaller than others which can provide an opportunity to discuss cases in more depth
and for all MDT members to contribute to discussions and decision-making.

Centres may hold general MDTMs with input from all specialties or may be divided by speciality areas
(e.g., diagnostic/therapeutic, rehabilitation, psychosocial, palliative/supportive care, long-term care).
Regardless of the types of MDT, all children are expected to have the following experts involved in the
treatment and care for a brain tumour:

Neurosurgeons

Neuro-oncologists

Neuro-radiologists

Clinical oncologists

Neuropathologists

Neurologists

Clinical nurse specialists

Shared care consultants and other team members (where relevant)

Specialist pharmacists

Relevant allied health professionals (AHPs) including education specialists, physiotherapists,
speech and language therapists, occupational therapists, dieticians, play specialists, etc.
Neuropsychologists/clinical psychologists

Social workers

Palliative care specialists

Endocrinologists

Ophthalmologists

Specialised national advisory panels ensure expert input for certain brain tumour types
National advisory panels are highly specialised multi-disciplinary groups focused on specific brain
tumour types, comprising experts from across the UK. The panels aim to assist local MDTs in managing
patients through highly specialised input but are distinct from local PTC MDT meetings. These panels
have increased in numbers in recent years and include the national MDT for ependymoma and the PBT
expert review panel.
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Key challenges

Composition of MDTs may be impacted by capacity and resourcing

Engagement across specialties can streamline care and ensure patients receive input from all
specialists in the care pathway, but capacity and resourcing issues can affect how frequently MDTMs
take place, and which staff members are able to attend. As a result, MDT composition will vary from
centre to centre. Children in different parts of the UK may not be discussed at the same frequency or
receive the same level of input from the various relevant specialties.

Allied health professionals are under-represented in MDT meetings

At times it can be challenging to ensure sufficient AHP input in MDTMs, particular from rehabilitation
and psychology specialists. Furthermore, because many clinical MDTs are focused on clinical treatment
decisions, the post-treatment needs may not always receive the same shared input in an MDT setting.
In some centres, these needs are discussed in separate MDT meetings, but not all centres hold such
meetings and may discuss needs in less formal settings. Patients’ needs therefore may not be identified
in a timely fashion.

Shared care is not always integrated with MDT

Centres with large shared care networks have historically found it difficult to coordinate the attendance
of various POSCU staff members in MDTMs. POSCU attendance and input has recently markedly
increased due to the post-pandemic shift to virtual working. Despite this, hospital staff report that there
remains room for improvement in cross-centre working.

Standard setting and question design

The standards highlight that the treatment and care for children with a brain tumour should be delivered
by an MDT of specialists in a flexible manner, with the composition of the MDT varying according to the
patient's need in the journey. The questions in the application form will uncover how an MDT is
structured within a centre or network and how teams ensure appropriate referral to all specialities and
aspects of care. The questions test whether communication between MDT and shared care is effective
and bi-directional to ensure the entire network is updated with the changing needs for each child.

Nursing

Clinical nurse specialists (CNS) are typically the key point of contact for the patient. They are involved
throughout the entire care pathway and are key in identifying unmet needs, signposting and referring
patients to relevant services. The CNS team also provide clinical expertise to ward staff and wider MDT,
including education/teaching sessions for new staff. Paediatric neuro-oncology nurses are highly
dedicated and compassionate and can deliver high quality patient care.

Current practice

NHS guidelines stipulate nursing staff requirements
In line with NHS guidelines (14), PTCs are expected to have

one full time equivalent (FTE) band 7 or above CNS with g
formal degree level and qualification in paediatric cancer care CEGEEY
or neuroscience. Larger PTCs may require two FTE CNSs.

POSCUs are expected to have at least two nurses per shift,

trained to ‘foundation internal’ level. Enhanced POSCUs
delivering systemic anti-cancer treatment are expected to [EEECIXEEES

have two nurses per shift trained to ‘full internal’ training
level(14). Ward nurses are trained in paediatric nursing and

skills

In depth knowledge
of a tumour area

making abilities

should have received additional training in either neuroscience Leadership with the (R
or neuro-oncology, depending on the department in which they cancer team needs

are located.

Advanced
communication and
advocacy skills

Innovation, project
management &
change management

The CNS role is extensive and variable across centres
Patients have different needs depending on their diagnosis,
prognosis and personal circumstances, which require different  Figure 7 The role of the CNS is extensive.
levels of CNS input. The CNS works collaboratively with the  Source: Macmillan

wider MDT, external agencies, and community services to

ensure patients’ needs are met (see fig. 7)(41).
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CNSs closely co-ordinate supportive care needs with different rehabilitation specialties, including
physiotherapy, occupational therapy (OT) and speech and language therapy (SALT); work with palliative
care services to ensure advanced care planning is available to patients; and coordinate care with
community therapy teams, social care and education professionals. CNSs are also closely involved in
signposting patients to relevant charity support and other external organisations and monitoring and co-
ordinating follow-up care.

The neuro-oncology CNS is well placed to collaborate with schools to support a child’s reintegration in
education. They can utilise their expertise on treatment toxicities and acquired brain injury to educate
schools on their impact on a child’s cognitive development and subsequent educational needs. In some
centres this role may also be filled by paediatric oncology outreach nurses (“POONS”). The neuro-
oncology CNS should still be available to provide specialist knowledge to support this process where
needed.

CNSs undergo specialist training to maintain their clinical expertise

The CNS team will typically maintain their clinical expertise by attending study days, conferences and
reading relevant journals/evidence bases. National networking promotes shared learning and practice
development. Finally, newly qualified nursing staff are required to develop their specialist neuro-
oncology nursing skills which may occur through a combination of in-house development programmes,
degree pathways or other relevant post-graduate modules(14,42).

Key challenges

Staffing pressures for CNS and ward staff

CNSs have a wide remit and, in addition to clinical duties, often carry additional administrative burdens
(see sections below). CNSs may have to work singlehandedly or in small teams and can be vulnerable
to the challenges of lone working. This can lead to poor work-life balance, feelings of burn out and in
the long term may result in CNS staff prematurely leaving their roles.

CNSs often step in to support ward nurses to ensure safe and appropriate treatment and care due a
shortfall in resourcing or insufficient expertise. Ward nurses are not formally required to be dually trained
in neurosciences and neuro-oncology, and patients may receive care on either neuroscience or neuro-
oncology wards. The risk is that ward nurses may not have sufficient expertise in either neuroscience
or neuro-oncology to meet all the patients’ needs, which may be complex and highly specific. This is
despite clear wishes to provide excellent care and to not accept ‘good enough’. Nurses often report the
burden of wanting to do more for their patients but may be unable to due to resourcing pressures.

It can be challenging to hire, train or retain a CNS with a formal qualification in paediatric cancer care
or neuroscience. More broadly, there is a nationally recognised shortfall of student nurses, and this will
have a significant impact on the future nursing workforce. The long-term staffing outlook will benefit
from sustainable initiatives to improve the quality of working life and increase staff numbers.

CNSs are expected to fulfil many logistical and administrative tasks

A significant portion of the neuro-oncology CNS role is largely unseen and described as the ‘hidden
workload’. The CNS is one of the most adaptable members of the MDT. As a result, a CNS can be
expected to step in and fill gaps occurring due to staffing deficits in ward staff, or to take on part of the
roles for psychological support and social care. CNSs may be expected to help coordinate transport,
accommodation, financial support, housing and help manage interpersonal relationships within families.
This creates further pressures on staff workload.

Time and funding is not always allocated to meet nurse training needs

CNSs have reported that their role is under-resourced and that their educational needs are not
sufficiently met, with knock-on effects on service development and innovation. Likewise, ward-based
nurses struggle to find time to attend training days and educational courses due to resource pressures.

Standard setting and question design

Nurses play a key role in enabling a patient to have the best possible quality of life throughout their
treatment journey and are integral to the cohesion of the MDT. The Standards of Excellence stipulate
that centres have sufficient and appropriately trained nurses. Nurses are expected to have sufficient
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time in their job plans to carry out their clinical and supportive care duties as well as time and
opportunities for further education and professional development. The questions in the application form
explore nurse resourcing, training, and collaborative and joint working with the wider MDT, external
organisations, shared care and community teams.

Rehabilitation

Children with brain tumours often have considerable rehabilitation needs due to the impact of both the
tumour and the multimodal therapies used to treat it. Rehabilitation is an effective approach to reduce
or remedy acute side effects and impairments as well as long-term deficits. Early access to rehabilitation
is imperative. Rehabilitation requires multidisciplinary working and can include physiotherapy,
occupational therapy, speech and language therapy, psychology, dietetics, education and social care.
The UK has a number of integrated neuro-rehabilitation services providing effective rehabilitation for in-
patients.

Current practice

All children should expect to receive comprehensive neurorehabilitation following treatment
Many children are faced with considerable cognitive impairments as a result of their acquired brain
injury. Recognising the significant long-term impact of brain tumours and their treatment, all patients
should be offered access to dedicated paediatric oncology rehabilitation services(43). There is variation
in how rehabilitation services are set up and organised, often due to differences in the population and
geography of a centre’s catchment area, as well as historical service development. Centres may offer
rehabilitation through:

1. Integrated hospital staff-led services in the PTC or POSCU

2. Services funded through NHS Specialist Funding (e.g., Brainbow at Addenbrooke’s Hospital,
BRILL at Nottingham University Hospitals)

3. By referring to community rehabilitation teams.

Centres often combine two or more types of rehabilitation services depending on the stage of the
treatment journey. Throughout their treatment, patients may need to receive:

o Acute rehabilitation carried out alongside acute neurological or neurosurgical treatment.
o Tertiary specialist neurorehabilitation, carried out after the acute iliness phase has ended.
e Long term rehabilitation carried out by the community disability team.

There is national variation in neurorehabilitation service provision

Despite NICE guidelines and recognition of the importance of neurorehabilitation, provision of
rehabilitation services is variable across centres. Services are not equitably funded across the UK and
the breadth of services and how easily these can be accessed are in part determined by funding.
Inpatient services are often better resourced than outpatient services, with many centres relying on
community services to provide outpatient rehabilitation.

Key challenges

There are too few community neurorehabilitation services and not all patients are accepted

There is a shortfall of dedicated neurorehabilitation services in the community, with cognitive
rehabilitation and SALT services most difficult to access. For cognitive impairments to be assessed
accurately, this requires access to a neuropsychologist, for which access is increasingly difficult due to
a shortage of neuropsychologists and long waiting lists to obtain timely assessments. Once assessed,
patients often struggle to find cognitive rehabilitation services tailored to neuro-oncological conditions.

Similarly, difficulty accessing community SALT services are common. Due to the limited available
services, children with moderate deficits (e.g. those who have difficulties finding words or connecting
sentences) who would benefit from early input to avoid more serious deficits in the long term, are often
not prioritised or sometimes refused access.

Referral and access to community services can be complex and burdensome
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Access to NHS community services can be difficult in many geographical areas with long waiting lists
to access these. Community rehabilitation services are not always fully specialised, and staff may lack
specific neuro-oncological expertise. In certain cases, the lack of appropriate community services will
keep patients in hospital for longer to allow them to receive any rehabilitation, than if they had been
able to access dedicated rehabilitation services near their home. This in turn reduces the number of
beds available for inpatient rehabilitation.

In some centres, the pressure on resources during the pandemic introduced episode care, which
required referrals for patients for each specific need as they arise, including re-referrals for
new/emerging needs. This has increased administrative burden and can delay care for patients with
evolving needs. This is particularly challenging when patients are discharged from the PTC and are
referred to rehabilitation support in the community.

Referrals to community rehabilitation services can carry a significant administrative and logistical
burden for families. Referral to outpatient rehabilitation services typically requires considerable
paperwork. Families may have to travel substantial distances repeatedly each week to attend
appointments if suitable services are not available close to home. Finally, services may have varying
eligibility criteria: referrals may be rejected under the rationale that the child is too impaired or
conversely, not sufficiently impaired. Together these challenges may lead to families foregoing
rehabilitation all together.

Limited system-wide funding for neurorehabilitation equipment

Some areas have reported inadequate funding for rehabilitation equipment and limited liaison between
services to provide equipment across geographies within a catchment area. Hospital teams sometimes
struggle to ensure that children receive the relevant equipment in their homes in a timely manner and
may have to spend considerable time chasing various contacts throughout the network to meet
equipment needs.

Little standardisation of assessment protocols and outcome measurement

Neuro-rehabilitation network meetings have been working towards the standardisation of rehabilitation
assessment and functional measures. Despite this, centres vary in the type of assessment and
outcomes measures, and at which points in the treatment journey patients are assessed for
rehabilitation needs. As a result, ongoing needs can be difficult to identify, children may receive different
types of support for the same impairments across the country and may not receive the most suitable
type of support. Finally, needs which emerge further along the treatment journey may not be assessed
as rigorously as those identified following surgery or early thereafter.

Standard setting and question design

Rehabilitation is a crucial component of brain tumour treatment and care, and it is crucial for children to
have early access to appropriate rehabilitation services. The Standards of Excellence stipulate that
centres should conduct comprehensive assessments to inform rehabilitation needs, provide appropriate
services for all stages of the patient journey, demonstrate clearly defined and robust rehabilitation
pathways both for inpatients and outpatients and work closely with relevant teams and external
organisations to meet patient needs. The application form questions explore rehabilitation service set-
up and referrals, assessment of rehabilitation needs, community rehabilitation services and barriers to
access.

Psychological care

Brain tumours and their treatment can cause cognitive, behavioural and mood-related difficulties which
impair a child’s quality of life and frequently last beyond end of treatment. Neuropsychologists and
clinical psychologists play a key role in identifying, assessing and monitoring difficulties and providing
the appropriate support and advice. More broadly, a cancer diagnosis will have wide-ranging effects on
a child’s and their family’s emotional wellbeing. Children and their families will require psychological
support to maintain their emotional wellbeing throughout the treatment journey, to come to terms with a
diagnosis and prognosis and bereavement care in the case of death. Neuropsychological outcomes
have become a primary research aim for clinical trials in brain tumours. There is a highly active
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collaboration through SIOPE which has standardised testing for children, and these guidelines are
integral to recent clinical trials.

Current practice

Clinical psychology resourcing and service provision varies greatly across the UK

Many centres are poorly resourced with respect to psychology provision. A well-resourced service (often
larger, metropolitan centres) may have dedicated provision and access to both a qualified
neuropsychologist and a clinical psychologist. Smaller centres often have more generic clinical
psychology teams with no qualified paediatric neuropsychologists for children with cancer. There are
also relatively few qualified neuropsychologists working with this population, as training is expensive
and difficult to access in terms of supervision and breadth of experience required. Finally, community
mental health services are sparse with lengthy waiting times and many teams are unable to take on
complex patients.

There are variations in the provision of psychological support in the UK: Centres may assess all patients
at set intervals, assess and provide support to a subset of patients according to pre-defined criteria,
assess or support only patients with the severest difficulties or provide no psychological support at all.

Assessment and care protocols are well-established, yet adherence varies across centres
Neuropsychology assessment and care protocols are well-established, with standardised measures
and test batteries published to assess various areas of cognitive functioning(44—46). Despite
established consensus on protocols, centres may vary in the extent to which they have sufficient
resources to adhere to protocols. The UK special interest group for clinical psychologists working with
children with brain tumours is currently writing up best practice guidelines with minimum standards and
examples of excellence in neuropsychology and psychosocial care.

Research capabilities vary between centres

Centres vary in their capacity to conduct psychology-related research. The level of participation in
research varies from: 1) leading funded research and leading roles in European treatment trials; 2) key
centres in national projects; 3) small scale projects including service audit and evaluation; 4) no
research participation. Large clinical trials are often funded to include cognitive testing as a measure of
quality of survival, yet poor resourcing can limit adherence to these protocols and the quality of the
cumulative data. Research projects often enable centres to employ assistant psychologists, who can
support with conducting assessments.

Key challenges

A national shortage of funding for psychology provision

Limited funding and thus service provision, lead to children often waiting long periods of time to receive
appropriate psychological support or for assessments to establish the extent and nature of cognitive
impairments. Whilst all children at risk of difficulties should be screened to facilitate early intervention
and optimal outcomes, often only those patients who are presenting with the most significant concerns
are referred. Some children cannot be seen and as a result, children may be left with psychological
difficulties or cognitive deficits which can considerably affect their education and quality of life. Where
there is insufficient neuropsychology expertise, assessments may be conducted by clinical
psychologists who may not feel equipped or confident to provide such as assessments. There is a
consequent risk that the quality of care is compromised.

Limited psychological services in the community

Once a patient has completed treatment, they are often unable to access psychological support. Where
psychological services are available, a child may have to return to their PTC to obtain treatment and be
faced with a choice to either travel considerable distances, to pay for private support or to stop receiving
psychological support. The first two are likely to put considerable financial and logistical burden on
families whereas the latter may lead to decline in cognitive functioning, greater deficits or new difficulties
to arise.

Difficult to prioritise research
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There is generally a clinical psychologist conducting research in each PTC, particularly in large
research-active centres. Charities (e.g., CCLG, Brain Tumour Charity) are mobilising efforts to improve
research engagement amongst psychologists and allied health professionals. However, many
psychologists are not supported to engage in research as part of their clinical posts due to clinical
pressures and activity targets or because they lack confidence to design and obtain grants for their own
research proposals.

Standard setting and question design

It is crucial that children receive psychological support and the opportunity for neuropsychology
assessment and follow up throughout and following their treatment. The Standards of Excellence
stipulate that centres should demonstrate appropriate resourcing for psychological services; have
service pathways in place which are flexible, responsive and can meet patient needs in a timely manner;
assess children in line with gold standard protocols; and engage in research. The application form
questions explore referral mechanisms and wait times, assessments, provision of psychological support
and clinical research opportunities.

Supportive, palliative and end of life care

Supportive and palliative care is the support given to patients from diagnosis and active treatment
through to end-of-life or survivorship. It aims to improve quality-of-life by treating the symptoms and
side-effects of brain tumours and treatment and includes end of life care which focuses on the last six
months of a terminally ill patient’s life. It is important to appropriately plan and implement paediatric
palliative care support to allow a child to live as normal a life as possible and to support decisions about
end-of-life care. Particularly in the last few months of life, families require significant holistic and wrap-
around care, which extends into bereavement support following end of life. Palliative and end-of-life is
often delivered at home despite limited resources. Remarkable dedication and compassion is seen from
team members who take on additional responsibilities at critical moments.

Current practice

Paediatric palliative care service set-up, provision and resourcing vary greatly

Paediatric palliative care (PPC) is a relatively new specialist service which has only recently been
formally implemented into the NHS(47). As a result, centres vary in the extent to which they provide
specialist paediatric palliative care services and different trusts within a region may not all have similar
access to specialist PPC services. Where these are established, set up and service provision vary
greatly. PPC services may be delivered by a combination of NHS and third sector organisations,
including children’s hospices. Centres particularly struggle with providing wrap-around 24/7 palliative
care support. Where 24/7 care is available, this is often because of charity involvement or NHS staff
volunteering their time out of work hours.

Some centres may have dedicated paediatric palliative care consultants whereas in others, palliative
care is provided by palliative consultants and nurses who work across populations. CNS and neuro-
rehabilitation teams may supplement supportive and palliative care provision in the absence of
specialist input and the level of their involvement varies between centres.

Patient needs vary throughout the treatment journey and require different levels of specialist
input

Patients will have varying supportive and palliative care needs throughout the treatment journey and
will require different specialist input to meet these. The majority of supportive care is initially provided
by core members of the MDT including nurses, AHPs and various clinicians as well as shared care and
community team members. As symptoms become more complex or the disease progresses, specialist
PPC input becomes more relevant and necessary. These teams are expected to liaise closely with the
wider MDT as well as shared care, community, and primary care teams to ensure patients’ needs are
met. As such, communication pathways are expected to be robust and reliable to enable efficient co-
ordination with many different stakeholders.

Death is difficult and families may not be open to planning end-of-life care early in the
treatment journey

Protocols to offer PPC vary across different centres; some centres offer palliative care input at diagnosis
and others at recognition of incurable disease. Many families are hesitant to discuss palliative care or
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to engage in parallel planning early in the treatment journey. Some families may struggle to
acknowledge the need for end-of-life support even when the disease has progressed sufficiently to be
deemed incurable. Some centres manage these situations by pro-actively reviewing patients and offer
palliative care at key time points in the treatment journey, whereas others wait for families to request
support.

Key challenges

Specialist paediatric palliative and end-of-life care is not always available when needed

It can be challenging to obtain specialist input when needed and wrap-around, 24/7 palliative care
support is not always available. In most centres, there is limited end-of-life care provision over the
weekend and patients can be left without support (e.g., specialist equipment not being available) if
discharged over the weekend. With limited availability of specialist PPC, much of palliative care is
provided in the community: at times care may become disjointed for lack of co-ordination required.
Limited or insufficient PPC input can mean patients’ needs may not be identified or appropriately
addressed. Similarly, patients may not be able to receive palliative or end-of-life care close to home if
the relevant expertise is not available.

Lack of forward or parallel planning makes the delivery of holistic end-of-life care challenging
Where families are not ready to discuss end-of-life care, a lack of forward or parallel planning can
prevent a child from receiving the best possible care. In these instances, PPC services may be unable
to provide last minute support due to limited availability and resourcing pressures. This can significantly
exacerbate an already difficult situation, cause tension between families and treating teams and may
cause a child to experience unnecessary suffering in their last moments of life.

Bereavement care is not always fully integrated and easy to access for families and staff

Not all centres have adequate bereavement services, truly suited to the needs of families. Some centres
only offer bereavement services for only a short time after a child’s death. Families may not yet be ready
to access these services shortly after their child’s death and once they are ready, the services may no
longer be available. In many centres, bereavement services are only offered at the hospital; many
families struggle to return to the place where their child has passed away and subsequently feel unable
to access bereavement services. To avoid this, some centres have organised bereavement services in
such a way that families can receive bereavement care at offsite meeting places instead. Similarly,
bereavement support for NHS staff may not always be sufficiently comprehensive for staff working with
paediatric patients which may lead to long term mental health challenges for staff.

Standard setting and question design

The provision of holistic supportive and palliative care is crucial to ensuring patients live well with cancer
and can die with dignity and comfort. The Standards of Excellence stipulate that centres are
appropriately staffed and resourced to deliver holistic specialist palliative care 24/7, as and when needs
arise. Standards emphasise that centres should have a flexible approach to end-of-life care, meeting
patients and families where they are while attempting to parallel plan as much as possible. The
application form’s questions explore supportive care and palliative/end-of-life service provision, parallel
planning, staff resourcing and training and joint working.

Collaboration with patient organisations

Collaboration with patient organisations allows NHS services to fill gaps in service provision, enhance
existing services or provide additional services to improve patient quality of life. Patient organisations
play a key role in providing valuable guidance and support throughout treatment and during key
transition points (e.g., transition from paediatric services) and end of treatment and beyond. Moreover,
charity support can be vital in supporting children and their families to connect with other patients and
families undergoing a similar experience, providing peer support and reducing feelings of isolation and
loneliness.

Current practice

There are many children’s cancer charities in the UK offering a wealth of support

Patient organisations will vary in size, type of services provided, how many patients they can provide
services to at any one time and how integrated they are in hospital services. They may work locally,
providing services only to centres in a specific region or may be large national organisations, working
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across the UK. Many local charities are set up following the passing of a child by parents who wish to
improve services in their local centre. Patient organisations will often work with both with patients and
their families as well as the wider MDT. They will often work most closely with CNS and AHP staff who
tend to be the key contact for signposting patients to patient organisations.

Charities may provide support at any point in the patient pathway through the provision of funding,
resources, specialist services, peer support, guidance, or emotional and wellbeing support. A cancer
diagnosis is costly, with one or more parent often having to stop working to become a fulltime carer for
their child. This is difficult for most families and is particularly challenging for single-parent families and
those with lower incomes, whose financial needs are rising. Many charities will therefore offer financial
assistance to families to ensure they are able to attend hospital appointments, travel to specialist
treatment and other associated costs as well as more generally provide financial security throughout
the child’s treatment.

Charities support centres to develop their services to address gaps, develop services or test new
innovative ways of working. Examples of this include an integrated rehabilitation service (e.g. Brainbow
in Addenbrookes Hospital, now fully NHS funded after 10 years of charitable partnership) or the
provision of third-party education assessments to support children’s reintegration into schools. Charities
may work individually or pool together to provide more dedicated support.

Key challenges

Centres vary in how well they signpost to charity support and how closely they work together
Centres may not always signpost to all the various services provided by patient organisations or refer
in a timely manner. Centres often signpost to charities early in the pathway when patients and their
families are often overwhelmed with information and still coming to terms with their diagnosis. Families
may remain unaware of the different services and support available as they progress through treatment.

Centres vary in how much they rely on these patient organisations and in their awareness of the services
offered, such that patients can miss out on valuable support. Centres may be cautious referring patients
to charity services until they are confident in the quality of the advice given by those charities. This can
be difficult to achieve for newly established centres and often centres will rely on more familiar
organisations. Increasingly however, many charities have accreditations - for example “The PIF Tick” -
to verify the quality of their informational resources.

Financial support varies and is not always sustainable

Funding cuts and reduced finances have caused many charities to reduce their service offering and
patients and their families have access to fewer services as a result. This is particularly relevant for
families who rely on financial support. From a service perspective, centres can be reluctant or resistant
to get involved with charities due to the limits in the amount and time of financial support offered. Some
charities may change priorities and stop funding a particular aspect of a service.

Charity support can be harder to access long-term for low-grade brain tumour patients

It can be challenging for patients and families to access long-term charitable support, particularly for
children with low-grade brain tumours. Children with low-grade brain tumours are often eligible for fewer
services compared to those with high-grade tumours, despite often needing significant additional
support. At the end of treatment, children may not meet the threshold for support from social care and
seek support from charities, yet a lot of charities stop support 6-12 months after treatment. The reduced
charity support during this time corresponds with the tapering of frequent contact from the MDT and
anxiety regarding ongoing support is common.

Standard setting and question design

Patients, their families, and services rely on charity support and advice across the entire patient journey,
particularly in areas where there is a shortfall of NHS-provided services. The Standards of Excellence
emphasise that centres should take full advantage of local and national charities to fill gaps and
enhance services to improve patient quality of life. Centres are expected to demonstrate collaboration
with charities and effective signposting along the pathway. The application form’s questions will explore
collaboration with charities, grants obtained from charities and what these have contributed to and how
patients are signposted to charity services.
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4. Education, play therapy and aftercare

Education

Education plays a central role in a child’s treatment and care. While almost everything in a child’s life
will change following a diagnosis, school allows children to retain a sense of normalcy, providing
structure, regular contact with friends and enhancing development and wellbeing. A brain tumour
diagnosis often negatively impacts education, with hospital stays and intensive treatments leading to
interruptions and missed exams or coursework. Tumours and their treatment can also cause significant
cognitive, physical, and psychological impairments, adversely affecting learning. Children in hospital
benefit from highly skilled input from teachers and play therapists, many of whom have extensive
experience working with children with acquired brain injury.

Current practice

It is a statutory requirement to provide education for children

Local authorities are legally responsible for arranging education for a child whose illness prevents them
from attending school(48). In line with this, hospitals are expected to work with schools to provide
suitable education arrangements by the sixth day of school absence, or by the first day if absence was
planned(49). In order to provide special education to children, an application must be made to the local
authority to develop an Education Health and Care Plan (EHCP). There is an abundance of guidance,
support and resources available for hospitals to inform educational support. These resources advise on
specialist support and training, conducting needs assessments, developing education health care
plans, providing early help and specialist school options(48-51).

There are three main elements to education for children with brain tumours:

1. Hospital-based education for children receiving treatment and care as inpatients;
2. Home-based education for children recovering at home;
3. School-based education for children during and following treatment.

Centres vary in the hospital staff available to support education needs and the type of
education offered

Centres vary in how education services are set up, the quality and the extent of the services provided
and the staff available to support education needs. Hospital-based education is provided by specialist
hospital teachers who are trained to work with children with special education needs or disabilities
(SEND). Education may be provided on the ward, in a hospital classroom or through 1:1 lessons.
Following the pandemic, many centres continue to offer education through an online learning platform.
Many centres do not have a specialist teacher with appropriate knowledge and training to support
children with a brain tumour and rely on external organisations and charities to provide this support.

Provision and quality of home-based education varies across the UK

When patients are not medically, physically or mentally able to return to school once discharged from
hospital, they will require home-based education. Local Authorities are responsible for the provision of
such support, but the quality and breadth of support varies. Support may include local schoolteachers
providing home-tutoring or online tutoring, children attending timetabled classes or external support
services from charities or commercial companies. Some schools may not have capacity for a teacher
to visit the home and families may need to seek support from charities to obtain education outreach
services.

Returning to school after treatment is an anxious time for children and parents
Children may feel anxious about returning to school due to loss of confidence, changes in friendship,
academic performance or due to increased self-awareness around body image(6). Parents can also
feel anxious about their child’s return to school and may need support to navigate the SEND system
and to feel confident that schools will provide effective support for the child’s condition.

Centres vary in how they provide support ahead of reintegration into school
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Centres have different processes in place to assess a child’s needs ahead of re-joining school. When
ready, the relevant team members also work with schools to support the child’s reintegration into school,
according to their specific needs. Centres will often have MDT discussions with relevant hospital staff
to create a healthcare education plan. In some centres, these discussions may be joined by school
staff. In many centres, communication with schools, parents and third-party support is organised by the
paediatric neuro-oncology outreach nurse specialist (POONS). To ensure a child is provided with a level
of education appropriate to their age, ability and need, centres may assess a child’s literacy and
cognitive functioning to identify where a child requires support. Some centres may have specialist
educational outreach services or employ third-sector services to create and share these support plans
with schools. In other centres a designated MDT member will be responsible for this. The level of
engagement with schools will vary and depend on the capacity and resources of the hospital team.

Key challenges

Home-based education is challenging and can be inflexible

Home-based education requires tailoring to individual needs of the child. Needs can change rapidly and
may require last-minute changes in schedule, and it may not always be possible to accommodate these.
Children may at times feel too unwell to participate in a timetabled activity and there is little leeway for
rescheduling. It can be challenging to prioritise home-based support as families focus on ensuring the
child gets well and may deprioritise their educational needs. Additionally, many families and schools do
not have the resource or knowledge to provide specialist equipment and support to meet educational
needs at home. As such, the quality of education provided at home will vary. This experience can be
daunting for families and some families find it easier to stop the education support altogether.

Teachers are not always trained on the impact of a brain tumour and its treatment

Hospital based teachers may work across all paediatric specialties. They may not always have an in-
depth understanding of the impact of brain tumours and treatment on cognitive development and
associated impairments, which may prevent children from receiving appropriate support.

Schools do not routinely have supportive input for a child with a mild to moderate brain injury. While
schools may be ready and willing to provide support, they may lack confidence or may be fearful due
to their lack of knowledge about the medical and educational needs of the child. Comprehensive support
may not always be available from the PTC or POSCU.

Identifying and addressing a child’s educational needs can be complex

It can be difficult to identify a child’s specific educational needs, particularly without a neuropsychology
or education plan assessment. Centres do not always conduct extensive assessments or may not even
assess at all if capacity and resourcing issues are significant. As a result, a child’s impairments may go
unnoticed, and schools may not be sufficiently prepared to provide support to the child. Consequently,
children may experience significant academic difficulties, anxiety, and loss of confidence.

There is insufficient communication with schools due to lack of resourcing

Successful reintegration into school requires effective co-ordination and handover between hospitals
and schools. Nurses are often the key designated contact to co-ordinate a child’s reintegration into
school but may not have sufficient time to co-ordinate extensively with schools. Support plans may not
be provided in advance of the child’s return to schools, so support may be put in place at the last minute.

Schools may not receive enough information to support the child adequately if contact with PTC/POSCU
if limited, yet new questions may arise later or at key transition points (e.g., move to secondary school).
Support plans may only focus on the academic aspects, omitting information about physical education,
play time, general wellbeing and other social, emotional and behavioural needs. Finally, schools may
also be left without a key person to contact, which is particularly challenging when needs change or if
new impairments arise.

Standard setting and question design

Many children with brain tumours report that receiving appropriate educational support is one of their
biggest unmet needs during and after treatment. The Standards of Excellence stipulate that all patients
should be assessed in a systematic and timely manner for educational needs, particularly at key
transition points. Standards outline that centres are expected to provide information and advice to
schools including a discussion with school regarding arrangements for reintegration. The questions
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explore hospital-based education provision, communication between schools and the hospital, return
to school planning and if appropriate learning opportunities are provided to staff.

Play therapy

Children with a brain tumour will undoubtedly face some of the most difficult and perhaps frightening
experiences of their lives while receiving treatment. Play therapy can be a tool to support children to
make sense of the hospital experience, normalise it and help them cope with frightening or negative
experiences throughout. It can help children process their emotions and learn to communicate and
regulate them in an adaptive way, thereby building resilience. Play therapists play a crucial role in
preparing children for scanning and treatment, providing distraction to alleviate fear and anxiety, as well
as supporting rehabilitation and recovery post-treatment. Where relevant, play therapy can optimise
resources, reducing the need for anaesthesia or repeat scanning.

Current practice

Play therapy staff resourcing, specialisation and training varies across the UK

Children undergoing treatment for a brain tumour benefit from access to play therapy, often requiring
daily input. Centres vary widely on access to play therapy specialists and play therapy may be delivered
by play specialists, play assistants, playworkers or nurses. Training requirements and specialisation for
these roles differ and as play specialists often work across different paediatric disease areas, levels of
neuroscience and oncology expertise can vary. There is currently limited oversight of which staff
members provide play therapy in various UK centres. Centres may circumvent limited play specialist
input by having nurses or allied health professionals trained to provide elements of play therapy (e.g.,
distraction therapy or sensory play).

Most play specialists are active members of an MDT and shared care network

Play specialists attend oncology MDT meetings and work closely with MDT members including
psychologists, physiotherapists, dieticians, and music therapy teams. As MDT set up varies between
centres, the level of input from play therapy teams is variable and dependant on the type of MDTM and
availability of a play specialist. Play specialists may also work closely within shared care networks to
support transition of care.

Play therapy services rely on specialist resources and external funding

Play therapy may be provided through play with toys, crayons, dolls, Lego™, sports, musical sessions,
entertainer visits and pet therapy, amongst others. As such, the service requires access to specialist
equipment, dedicated space — including outdoors — and links with external providers (e.g., magicians
and clowns). The NHS finances the salaries for play therapy specialists in most centres but there is
currently limited dedicated NHS funding for play therapy equipment and resources. If resources are
required, these may be funded through external charity support or by grant appeal requests submitted
to the NHS trust.

Play therapy services support both patients and their families

Play specialists can have an important role in preparing patients’ siblings and parents for the child’s
treatment. Play therapy can help siblings understand a patient’'s condition and treatment and provide
an opportunity to express their emotions. They can help to normalise the hospital environment for the
entire family. During the pandemic, hospitals limited family member attendance which complicated the
provision of play therapy to families. In several centres, this restriction has not yet been lifted and
consequently families now receive less play therapy support to help process a child’s diagnosis.

Specialist play support for TYA is variable

Play specialists are well placed to build rapport and trust with patients and as such they can support
children as they transition into adolescent services. Play therapy is particularly relevant for TYA patients
with severe disabilities who continue to need additional support throughout their treatment, but services
can be restricted in the age of patients who can be supported.
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Key challenges

Variations in staff resourcing and training can result in children receiving less input tailored to
their needs

With no formal guidance on the breadth and extent of play therapy input for paediatric neuro-oncology
services, there is significant variation on how services across the UK are staffed. Input will vary
depending on the availability of play specialists and their training, workload, and prioritisation of cases.
As a result, children may not always receive play therapy when needed or support tailored specifically
to the difficulties associated with a brain tumour diagnosis and treatment. Moreover, limited play therapy
input may increase the resource burden and risk to children. For examples, centres with well-resourced
play therapy services may be able to reduce anaesthesia usage during MRI or radiotherapy, through
familiarisation or distraction techniques.

Limited funding available for play resources

Preparation and distraction using play therapy require specially adapted resources and centres vary in
the amount and type of equipment, toys and staff available. This shortfall is often supplemented by local
and national charities but may be incomplete. Variability of resource is high between centres.

Play specialists are not always available on weekends

Most play therapy services are only available Monday to Friday, presenting a gap in service during
evenings and weekends. Children who present on a Friday may not see a play specialist until Monday,
and in the meantime, they may have already had an MRI and surgery with no preparation or
acclimatisation. A child may therefore undergo unnecessary anaesthesia or sedation to acquire an MRI
or undergo multiple scans, creating costly resource burden, increased anxiety and risk to the child.

Most centres have a dedicated space for play but the ability to adapt this for special requirements for
children with a brain tumour varies between centres. Dedicated play areas are usually open 24/7 in
most centres but may not be for oncology patients due to potential infection risks.

Standard setting and question design

Effective play therapy helps children to better understand their condition and have a more positive
experience during and following their treatment. It can reduce healthcare costs by maximising resources
and reducing pharmaceutical interventions. The standards of excellence stipulate that all patients
should have access to a play specialist, specialist resources and dedicated space for play. Play
specialists are expected to be suitably trained and supported and work closely with MDT and shared
care. The questions in the application form explore the play therapy input and staffing available for each
service, the age range that play services offer and the funding source for resources.

Late effects and after care

A significant proportion of children who survive their brain tumour experience long-term side effects,
also known as ‘late effects’, as a result of their treatment or secondary to their cancer(5). Chemo- and
radiotherapy can result in tissue and organ damage or alter patterns of growth and development. The
effects may be mild or severe and are not always immediately evident. They may become apparent
years later without obvious warning signs. The likelihood of late effects is affected by tumour-related
factors (tumour type, location and presence of hydrocephalus), treatment-related factors (treatment
type, frequency and dosage) and patient-related factors (gender, age at diagnosis/treatment and co-
morbidities). Late effects can vary greatly and may affect physical functions and mobility, cognitive
functioning, puberty and fertility, growth, psychological wellbeing or cause seizures and epilepsy,
sleeping problems or psychosocial difficulties. With the increasing use of newer chemotherapeutic
agents, it is essential to follow-up patients in the long term to collect data on late effects of these
treatments, which will differ in the paediatric population. Due to the improving survival rates of children
with brain tumours, it is becoming increasingly important to support children with their long-term
complications. To do so, The Department of Health and Social Care, Macmillan Cancer Support and
NHS Improvement have set up the National Cancer Survivorship Initiative (NCSI) to better understand
the long-term treatment side effects of cancer treatment and who is most at risk of side effects(52).
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Current practice

Centres differ in the provision and organisation of late effects and aftercare services

An end of treatment summary and care plan with key information on their treatment, possible long-term
complications, future appointments and contact information is normally made available at the end of
active treatment. Specialist long-term follow up clinics are available for all survivors of brain tumours
and are accessed by transfer to a late-effects MDT, typically comprising a consultant paediatric
oncologist with a special interest in late effects, a late effects nurse and an endocrinologist(53). The
time at which children are transferred to late effects clinics varies between centres and depends on
treatment type, age of treatment and risk of relapse. There are many different models of aftercare in
the UK and centres may mix and match their approach to aftercare:

e Consultant led: The consultant is responsible for managing after care and will refer to the
relevant services in response to needs. As the primary treating physician, the consultant will
have in-depth knowledge of the patient’s treatment journey, which can be beneficial.

e [Late effects clinic: The centre has a specialised clinic set up with after care specialists whose
primary interests are late effects and how to best address these. These services often monitor
issues closely, are easily accessible and are able to pick up needs pro-actively.

o Community service led: The centre refers patients to community services to address needs
which may arise following end of treatment. Patients receiving after care in community services
may be able to receive care closer to home, instead of having to travel to their PTC/POSCU.
Community-led services are often few and far between, difficult to access and may not be able
to address more complex issues.

An example of an extensively developed aftercare pathway is portrayed in Figure 8(53)
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Figure 8: Aftercare pathway for children with a brain tumour(53).

I I Frequency of follow-up is determined by level of risk I
The title of the pathway relates to the age of diagnosis

I Treatment summary and care plan is a living document to be updated at any event across the pathway I

**There is a flexibility with age range of transition (transition relates to purposeful and planned movement of
CYP survivors from child and young adult to adult services)

TREATMENT PATHWAY

Key challenges

Specialities could benefit from further collaboration to deliver late effects services

Consultant-led appointments are usually primarily focused on post-treatment scans and their outcome,
rather than holistically assessing needs. Many consultants and nurses have a special interest in late
effects and also track and monitor supportive care needs, whilst others (as well as GPs) may primarily
focus on medical challenges. This can result in long-term rehabilitation and psychological support needs
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being overlooked. Patients and families may not feel comfortable reaching out to their consultant for
these types of after care needs as they may not be seen as ‘serious enough’ and may refrain from doing
So.

Time to referral to aftercare services is variable

The time at which patients are transferred varies considerably, between one and five years after
treatment(54). In this period, patients may struggle with needs that were never identified, have unmet
needs or new difficulties may arise. This is particularly notable in patients with low-grade brain tumours
who can generally access fewer services and may display more subtle issues in the long term. Some
may need to rely on primary care services, where resources for long-term follow-up are lacking. Patients
may not have a key person to contact, or this may not be communicated clearly to them. If there is a
key contact person, it is often the CNS who has a heavy and diverse workload. Finally, patients may
get lost in the system as they age and move to adult services.

Community late effects services vary across geographies and are difficult to access

Patients may experience long wait times to obtain aftercare support where this depends on community
services. Patients must rely on the treating team to refer, who may be unable to monitor patients
prospectively. Community late effect services may not have the specialist expertise required and
children may have to be referred to the PTC/POSCU anyway.

Standard setting and question design

As survival rates improve and more children are living longer following their diagnosis, late effects are
more likely to occur. Appropriate after care must therefore be available for all children to ensure good
quality of life as they develop. The Standards of Excellence specify that at end of treatment, patients
and their families should feel well-informed about next steps, with clear signposting as to where and
who to ask for support. Patients should have access to a multidisciplinary team which pro-actively
monitor for issues, support children as they transition into survivorship and are available to respond to
evolving needs, should they arise. The application form’s questions will explore after care services set-
up and service provision.

“We are missing people understanding that a brain tumour isn’t

something that can just be taken out. It lasts for the rest of your life.”
Survivor of a childhood brain tumour

Teenagers, young adults, and transition of care

While the Centre of Excellence programme first and foremost focuses on paediatric services, it
recognises the significant gap in services for TYA and aims to explore these throughout the designation
process. This will allow TIBCM to gain better insight into TYA services across the country in order to
develop the appropriate strategies to support the development of these services.

Current practice

The transfer or ‘transition’ of care from paediatric to adult services is bridged by teenage and young
adult (TYA) services. TYA have unique complex needs that differ from paediatric and adult patients.
TYA respond differently to treatments, survival rates can be lower, face barriers accessing clinical trials
and have unique psycho-social and developmental challenges.

There are charity-funded specialist units in almost every NHS cancer treatment hospital in England and
several in the devolved nations. These units have specialist consultants with interests and expertise in
young adults. Centres differ on when they transition patients from paediatric to adult services, with
patients being transitioned from the ages of 16 up to 24. Transition procedures vary significantly
between centres; patients are often unsure about what to expect as they transition between services
and may experience insufficient continuity of care. Support may also not always be age appropriate or
adapted to the patient’'s developmental stage.
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Standard setting and question design

The Standards of Excellence stipulate that centres must demonstrate clearly defined pathways and
transition plans to support TYA patients. The application form’s questions will explore the TYA pathways,
how transition of care is organised, TYA service provision and challenges in managing and transitioning
TYA patients.

5. Staff training and support

The delivery of excellent treatment, care and research relies on staff being well trained, having
opportunities to develop and innovate and to feel confident and content in their roles. Medicine is an
evolving practice and healthcare professionals are expected to continuously develop and stay abreast
of the latest practices in their specialties. Training and development are not only a key component of
an individual’s career progression, but also a vital part of developing a resilient and robust service which
has sustainability and succession planning at its core. In addition to fostering staff's professional
careers, centres are expected to provide supportive and compassionate work environments, which
protect staff's physical and mental wellbeing. There are many examples of opportunities for staff training
and increasing network availability to support peer groups. Professional organisations have developed
training for medical, nursing and allied health professionals, with active uptake across the UK.

Current practice

There are dedicated ftraining and development opportunities for healthcare professionals
working in paediatric neuro-oncology but access is not equitable

There are many professional organisations which support the training and education of healthcare
professionals working in paediatric neuro-oncology, both speciality specific and multidisciplinary. All
healthcare professionals are expected to have time in their job plan, as well as access to available
funding, to engage in training and continuous professional development.

Staff members may attend conferences organised by multidisciplinary or speciality specific
organisations and societies including: CCLG, RCPCH, RCS, RCPath, SIOP-E, SIOP, BNOS and other
relevant organisations. In addition to conferences, these organisations also have special interest
working groups set up to address challenges and promote innovations. Education days may also be
organised by larger healthcare bodies (e.g. Health Education England, MSN CYPC and the Scottish
Cancer Taskforce, Welsh Health Specialised Services Committee, Northern Ireland Department of
Health or charity organisations). Many centres also organise in-house training days where MDT
members present on their work, conduct training sessions and network.

While all MDT members are expected to have time in their job plan and funding available to attend
training, development and educational opportunities, access is not equitable. Clinicians commonly
attend conferences, meetings and engage in training courses to develop and network with peers.
Nurses and AHPs have fewer opportunities to attend conferences, meetings, and courses. In addition
to their required academic training, these specialities often learn “on the job” and do not get approved
time off/ funding to attend external learning and networking opportunities. Centres will typically have
nurse educators who support the training of nursing staff, but provision is fragmented and not available
in all centres.

Succession and workforce planning is an emerging focus in paediatric neuro-oncology

As of September 2022, there are 133,446 full-time equivalent unfilled posts across the NHS(55,56) with
46,828 unfilled nurse vacancies(57). There is also a 17% shortfall in clinical oncologists across the UK
which is most notable in East Midlands and North Wales(58). With a chronic shortfall across specialties
in the NHS, succession planning is crucial for services. Centres differ on the extent to which they focus
on succession planning within their services, and this may vary between disciplines.

Centres vary in the extent of health and wellbeing support provided to staff members

Staff working within paediatric neuro-oncology may face significant emotional distress, workplace stress
and bereavement. This is particularly true for CNS and palliative care teams. NHS Trusts are expected
to provide supervision and support for all staff to help cope with bereavement and maintain mental
health and wellbeing. There are national initiatives organised at NHS level, as well as centre specific
opportunities. Centres differ on the extent of support services they provide for staff, particularly with
respect to psychology services. Staff members also vary in the extent that they are willing to engage
with these services.
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Key challenges

There is understaffing and resourcing across the UK with limited forward planning

Like most NHS services, paediatric neuro-oncology services are impacted by national shortages and
centres have reported challenges with filling open vacancies. Centres particularly struggle to fill AHP
and psychological staff positions. This has resulted in long wait times for particular services, the
absence of crucial services in certain centres and high workload for staff. This is also particularly
problematic for workforce and succession planning; retirement and individuals leaving the profession
to work in different specialities or in the private sector can cause dissipation and loss of knowledge and
expertise. Finally, regional demand has resulted in national variation across the country in the number
of vacant posts and some regions experience greater workforce pressures than others(59).

Limited specialist training for nurses, AHPs and shared care staff

Nurses and AHPs have limited access to training and development opportunities compared to medical
colleagues. Specialist training for ward nurses in oncology or neurosciences can be challenging. Due
to small case numbers, rehabilitation staff are rarely dedicated to neuro-oncology and may lack
expertise on acquired brain injuries, with few opportunities to further develop expertise. This may result
in patients’ difficulties not being appropriately addressed. Similarly, the limited training opportunities for
shared care staff means that staff may not feel confidently trained to care for children with brain tumours,
particularly to those with complex needs. This is particularly challenging in networks where network
relationships are less well developed, or communication is inefficient.

Standard setting and question design

Training and development are crucial for a productive and innovative workforce committed to providing
excellent care. The Standards of Excellence stipulate that centres have initiatives in place to
appropriately train staff and have mechanisms in place to support the continuous professional
development of all staff. Centres are also expected to offer clinical supervision and initiatives to support
work-life balance and psychological wellbeing. The application form’s questions explore workforce and
sustainability planning and challenges therein, staff training opportunities and support initiatives
available to staff.

6. Brain tumour research and clinical trials

Clinical trials

Clinical trials offer a platform to test novel and experimental therapies which may improve survival and
outcomes, improve stratification, or optimise existing treatments. Late-phase trials often represent the
contemporary ‘standard of care’ for children and young people with CNS tumours. It is the ambition that
every child who is eligible to participate in a clinical trial, is enrolled. Clinical trials may be national or
international studies and will be sponsored by academic research organisations or institutions as well
as pharmaceutical companies.

Paediatric oncology has been at the forefront of clinical research for many decades. Collaborative
networks are well developed both nationally and internationally. There is a mature network in the UK
for new drug development, and active collaboration with both academic and industry partners.

Current practice

Clinical trials are coordinated nationally with support of a clinical trial unit

Clinical trials can take years to develop; it is common for paediatric oncology trials to take between eight
to ten years to open. Due to the rarity of paediatric brain tumours, phase 3 clinical trials are often
organised at a European level, with countries independently responsible for obtaining funding and
undertaking the administrative and logistical organisation to open the trial. In the UK there are currently
two late phase trials open for children with brain tumours, co-ordinated by SIOP-E, with five in the
pipeline(8):

1. SIOP Ependymoma Program Il for children with ependymoma, divided into two parts and
three treatment pathways. Pathway 1 is phase 3; pathways 2 and 3 are phase 2. The trial is
funded by Cancer Research UK (CRUK) and offered to all patients with grade 2 or grade 3
ependymoma(60)
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2. SIOP-E HR-MB Medulloblastoma trial for children with high-risk medulloblastoma, currently
in the process of opening in all PTCs. This study comprises of a National Reference Centre
(Newcastle) which delivers real-time molecular diagnostics to support eligibility assessment for
the clinical trial as well as routine practice. Patients are randomised to test the relative efficacy
of three different treatment protocols. This trial is co-funded by CRUK and The Brain Tumour
Charity and offered to all patients with high-risk medulloblastoma.

There are currently no late-phase trials open for children with other brain tumour sub-types(61).

Typically to open a phase 3 clinical trial in the UK, this will be set up through a central clinical trial unit,
with most (but not all) clinical trials in the UK co-ordinated by the Cancer Research UK Clinical Trials
Unit (CTU) in Birmingham(62). The CTU will co-ordinate the obtaining of funding for opening, running
and monitoring of a trial and obtain ethical approval at a national level. Clinical trials are often multi-site
and aim to involve as many PTCs as possible. Once the trial is ready to be rolled out nationally, the
CTU works closely with all centres to set up the trial.

While most PTCs are expected to be set up to run phase 3 clinical trials, it is usually only larger resource
centres which are equipped to run early phase trials and have sufficient funding for dedicated research
staff. Early phase clinical trials may also be co-ordinated by CTUs and these trials are often set up in
close collaboration with a network of 12 Experimental Cancer Medicine Centres (ECMC) paediatric
research centres(63). Alternatively, clinical trials may be entirely funded by industry, where
pharmaceutical companies will work directly with a CTU to set up a trial in one or multiple sites.

Treatment protocols align with clinical trials

When clinical trials are available, almost all eligible children are enrolled, protocols are standardised,
and processes centrally reviewed. As such, protocols from successful clinical trials can inform treatment
protocols and standardise chemotherapy and radiotherapy regimens. However, if there are no trials, as
is currently the case for low- and high-grade gliomas, the care of children with brain tumours will vary
based on local practices. Guidelines for the treatment of such patients may be developed by
professional organisations such as CCLG tumour groups and/or the SIOP-E brain tumour group(64).

Key challenges

It is a complex, costly and lengthy process to set-up a phase 3 clinical trial in the UK

It can take two years to obtain funding and ethical approval to set up a phase 3 clinical trial arm in the
UK, as part of a wider European trial. Once funding and approval have been obtained, the CTU has to
undertake substantial preparations (e.g., developing patient information sheets or toxicity monitoring
mechanisms, trial compliance monitoring) to prepare the trial for implementation. Following national
approval, this process needs to be replicated in part on a local level for a centre to become a trial site.
Centres will need a local review to assess ability to comply with trial requirements, despite the trial
having received approval at both European and national level. This can substantially delay opening.
Often, only the PTC will become a trial site and not the centres within the shared care network. Finally,
clinical trials can require additional infrastructure such as MRI scanning time, Proton Beam services
and staff trained to deliver chemotherapy. All of these are costly, and are not always included in funding
for the trial. This can be a barrier for centres wanting to participate in these large multi-site trials.

Children living in remote areas of the UK struggle to participate in clinical trials

Shared care centres often do not have the infrastructure in place to enable children to join clinical trials.
There is no incentive to attempt to partake as there are too few children and the administrative burden
is too high. This undermines the shared care network principle and disadvantages children living in
more remote areas: children who live far away from PTCs and may be eligible often do not enrol into a
trial due to having to travel significant distances. This has caused inequitable access to trials.

Limited industry investment for clinical trials in brain tumour treatments

Brain tumours in children are rare, and as such pharmaceutical companies are reluctant to invest in this
disease area. As a result, there are too few new therapies available through clinical trials. Additionally,
due to the complicated nature of opening and running clinical trials, pharmaceutical companies can be
reluctant to open trials in the UK.
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Standard setting and question design

Clinical trial infrastructure and research on childhood brain tumours needs national investment to
develop new trials to enrol more patients and improve outcomes. Standards of Excellence stipulate that
centres should have infrastructure and staffing in place to be able to offer clinical trials. Centres will be
expected to work closely with national networks and other institutes to be able to offer trials to all
patients. The application form’s questions explore which trials centres participate in, how research
active a centre’s staff are, barriers to opening clinical trials and mechanisms in place to ensure equitable
access to clinical trial opportunities.

Brain tumour research

Basic and translational research is crucial to developing our understanding of brain tumour aetiology,
discovering new compounds and therapeutic agents, and improving diagnosis and stratification. They
are the foundation upon which clinical trials are built and the pipeline which takes a discovery from
bench to bedside. It is common for many potential therapies to falter in in the early phases of clinical
trial testing. It is therefore important to have a broad and healthy basic and translational ecosystem
which continuously feeds ideas through the research pipeline. Laboratory research in brain tumours
has seen an explosion of new information in recent years, with many new mechanisms and pathways
identified for brain tumour treatment.

Current practice

Most centres are involved in a range of research activities

Centres who treat children with brain tumours are usually active in research, ranging from small projects
to national research programmes. Research can be conducted at any stage of the patient pathway and
may include experimental/lab-based research, practice delivery, shared care, survivorship,
neuropsychology, etc. The type of research carried out by a centre will often depend on the special
interests of the staff. Staff involved include clinical academics, staff with academic side interests, or staff
who are conducting research for an independent project alongside their full-time job. The research will
therefore vary in each centre, based on staff job plans and local set up.

Many interest groups and centres collaborate on a national level

The UK has made considerable progress in childhood brain tumour research and many groups and
centres collaborate on a national level. Funding research into childhood cancer is a key objective of
CCLG. The VIVO biobank (formerly CCLG Tissue Bank) collects and stores biological samples from
cancer patients to support and accelerate research. To support this effort, the CCLG developed
guidelines for the biopsy sampling of solid tumours for the purposes of diagnosis and research(65).

Research in brain tumours is supported by charities

Research is a key objective for many cancer charities and as such, brain tumour research is largely
supported and funded by key charity organisations, including Children with Cancer UK, CRUK, Brain
Tumour Research, The Brain Tumour Charity, and The Little Princess Trust(66,67). The CRUK
Children’s Brain Tumour Centre of Excellence (CRUK-CBTCE) supports and convenes experts in
children’s brain tumour research, mobilises infrastructure and hosts educational events and meetings
to accelerate drug development(68).

Key challenges

Funding constraints and time allocated for research

Across the NHS, 10% of the annual budget is intended to be allocated to research. Yet, despite
significant enthusiasm and commitment to research, clinicians, nurses and AHPs struggle to gain time
for research and often there is no additional research funding provided by the Trust to support staff.
While a consultant paediatric oncologist can apply for research Programmed Activities (PAs) to allow
time in the job plan for research, this is not accompanied by research salary or funds for research
activities such as MRI scanning time or input from other staff members. As a result, staff may struggle
to obtain sufficient time for research activities alongside current clinical commitments.
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Difficulty obtaining sufficient tumour samples for research

Tumour samples are a limited commodity and it can be difficult to obtain sufficient sample material for
diagnosis, clinical trial participation and biobanking for research purposes. Sampling should also go
further to routinely include blood and CSF samples. Submitting samples for biobanking requires
additional consent and logistics, which creates more opportunities for challenges, bottlenecks and
breakdowns along the pathways. It can be difficult to have a conversation about the need for research
to help future patients and as a result, staff members may be unable to obtain consent at the start of
treatment, which can cause extra administrative burden down the line or the loss of a viable tissue
sample.

Standard setting and question design

Basic and translational research is crucial in developing better understanding of brain tumours and
designing novel and more effective treatments. The Standards of Excellence stipulate that centres
should undertake basic and translational research and should demonstrate meaningful research activity
and national engagement to support this. The application form’s questions explore research
infrastructure including staffing, active research grants, research collaboration and biobanking.
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Next steps

The Tessa Jowell Brain Cancer Mission has interviewed patients and their families, paediatric neuro-
oncology experts, and patient organisations to understand the status of treatment, care and research
for children with brain tumours and what excellence in this discipline looks like. The data gathered has
provided a view of the current paediatric neuro-oncology landscape in the UK and uncovered challenges
experienced by healthcare professionals in their effort to deliver excellent treatment, care and research.

This publication aims to provide an overview of the evidence base which has informed the development
of the Tessa Jowell Standards of Excellence and application form, as part of the Centre of Excellence
for Children initiative. The programme aims to:

e Collect the data to quantify the insights and challenges discussed in this evidence base;
e Uncover variation in treatment and care and understand its impact across specialities;
e Bring forward models of excellence and best practice to be shared widely in the community.

The data collected will enable the TUIBCM to design and deliver programmes which will address the

challenges in paediatric neuro-oncology, foster innovation and enable equity in access to services and
research.
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Appendix 2: Abbreviations

AHP
AWMGS
BPNG
BRILL
BSNR
CCLG
CCT
CEC
CNS
CPD
CRUK
CRUK-CBTCE
CSF
CT
CTU
DHSC
ECMC
FLAIR
FTE
GLHs
GOSH
GP
HDU
10G
IMRT
IPEM
JACIE
MDT
MDTM
M&M
MRI
MSN CYPC
NCSI
NICE
NHS
ODN
oT
PAs
PBT
PICU
POONS
POSCU
PPC
PTC
RAPNO
RCR
SALT
SEN
SEND
SCoR
SIOPE
SSNGM
TJBCM
TYA
UCLH
UK
UKAS
WGS
WHO
WHSSC

Allied health professional

All Wales Medical Genomic Service

British Paediatric Neurosurgery Group

Brain Injury Living Life

British Society of Neuroradiology

Children’s Cancer and Leukaemia Group
Certificate of Completion of Training

Centre of Excellence for Children

Clinical nurse specialist

Continuous professional development

Cancer Research UK

Cancer Research UK Children’s Brain Tumour Centre of Excellence
Cerebrospinal fluid

Computed tomography

Clinical trial unit
Department for Health and Social Care
Experimental Cancer Medicine Centres
Fluid-attenuated inversion recovery

Full time equivalent

Genomic laboratory hubs

Great Ormond Street Hospital

General practitioner

High dependency unit

Improving Outcomes Guidance
Intensity-modulated radiation therapy

Institute of Physics and Engineering in Medicine
Joint Accreditation Committee ISCT-Europe & EBMT
Multi-disciplinary team
Multi-disciplinary team meeting

Morbidity and mortality

Magnetic resonance imaging

Managed Service Network for Children and Young People with cancer
National Cancer Survivorship Initiative

National Institute for Health and Care Excellence
National Health Service

Operational Delivery Network

Occupational therapy

Programmed Activities

Proton beam therapy

Paediatric intensive care units

Paediatric oncology outreach nurses

Paediatric Oncology Shared Care Units
Paediatric palliative care

Primary treatment centre

Response Assessment in Paediatric Neuro-Oncology
The Royal College of Radiologists

Speech and language therapy

Special educational needs

Special educational needs and disability
Society and College of Radiographers

European Society for Paediatric Oncology
Scottish Strategic Network for Genomic Medicine
Tessa Jowell Brain Cancer Mission

Teenagers and Young Adults

University College London Hospitals

United Kingdom

United Kingdom Accreditation Service

Whole genome sequencing

World Health Organisation

Welsh Health Specialised Services Committee

50



This publication is owned by The Tessa Jowell Brain Cancer Mission C.1.C. (TJBCM). TIBCM is an entity registered
with Companies House, Department for Business, Energy & Industrial Strategy, United Kingdom (company number
#13869379) at 42 Orchard Road, Unit 3, London, N6 5TR, United Kingdom. Any enquiries regarding this publication

should be sent to: nicky.huskens@tessajowellbcm.org.



