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Hello!

"...It’s the most wonderful time of the year..."

Welcome to the latest edition of Nursing Matters - where did 2019 go? 

The last three months have been incredibly busy for the charity, from our 
successful #SpotLeukaemia campaign, a Royal visit and to being chosen as one 
of three charities for The Telegraph’s Christmas appeal. You can read more about 
it on pages three and four. 

In this edition, we’re talking about CAR-T therapy. This is still the hot topic at all 
haematology conferences around the world and nine sites across the UK have 
been approved for this innovative treatment. We know it’s important for nurses to 
keep up-to-date on these developments, so we’ve launched free training all about 
CAR-T. You can read a preview chapter from the course on pages 6-12 and how to 
access the free course on page 13. 

If you prefer face-to-face nurse training events, we’ve got an event in the new year 
in Glasgow where we’re looking at acute and chronic leukaemias. Turn to pages 
5-6 to find out more and how you can apply for a bursary to attend.  

We know that hospitals are always a hive of activity and you may be working on 
a haematology ward this Christmas looking after those who need the specialist 
care you provide. Thank you for everything you do, it is appreciated by all. 

Festive wishes, 

The Leukaemia Care team. 

Leukaemia Care news

5th November 2019 saw a very 
special visitor to the Leukaemia 
Care offices in Worcester from 
HRH The Duchess of Gloucester. 

The Duchess of Gloucester – wife 
of The Queen’s cousin The Duke of 
Gloucester - is a full-time working 
member of the Royal Family.

She was invited to meet 
staff, patients and long-time 
supporters of the charity to mark 
the 50th year of the charity. 

Throughout her visit, she had 
opportunities to meet those who 
had benefitted from the charity’s 
services as well as those who 
tirelessly fundraise to ensure 
these services exist. 

Peter Mondon, CEO for Leukaemia 
Care said, "We were delighted to 
meet Her Royal Highness. Her visit 
has topped off what has been 
a fabulous year for the charity 
and in raising awareness of 
leukaemia".  
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September is blood cancer awareness month and this 
year at Leukaemia Care, the #SpotLeukaemia campaign 
has returned.

The national newspaper carefully 
selects three charities every 
Christmas and Leukaemia Care 
has been chosen alongside The 
Silverline and Wooden Spoon. 

After a staff vote this summer, 
Leukaemia Care were asked 
to present to executives at the 
newspaper and in September we 
received the news that we would be 
one of three charities for the 2019 
appeal. 

The campaign was officially 
launched on November 2nd and will 
run until January 2020. The focus 
of Leukaemia Care’s appeal will be 
sharing stories and experiences 
from those who have been affected 
by leukaemia. 

On 1st December, the Telegraph 
hosted their annual phone-in day 
where readers were able to make a 
donation over the phone. In previous 

years, Telegraph journalists and 
celebrities have taken it in turns to 
man the phone lines. In 2018, 900 
callers donated £85,000. 

Peter Mondon, Leukaemia Care 
CEO said, "We’re delighted that 
we’ve been chosen by the Telegraph 
as one of their charities for their 
famous annual appeal. We’re 
particularly proud to be able to 
use this platform to highlight 
real stories from those who have 
experienced, or are living with 
leukaemia, to raise awareness that 
this is a complicated blood cancer 
type."

In 2018, the Christmas appeal raised 
over £460,000 for Young Minds, 
Changing Faces and the Firefighters 
charity. 

Leukaemia Care chosen as one of three charities to 
receive support from national newspaper The Telegraph

2019 Telegraph Christmas Appeal
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Following the success of the 
100,000 Genomes Project, NHS 
England established the Genomic 
Medicine Service in October 2018. 
When fully operational, the service 
will offer genomic tests including 
whole genome sequencing (WGS) to 
all children with cancer, as well as 
adults with sarcoma, and certain 
types of acute leukaemia (i.e. ALL 
and AML). As such, blood cancer 
patients will be a major beneficiary 
of the initial service.

Genomic medicine will provide 
benefits to both the biomedical 
research community and individual 
patients; potentially offering more-
accurate diagnoses, and in turn, 
appropriate treatments and access 
to clinical trials.

The NHS will be the first 
healthcare system in the world to 
systematically introduce whole 
genome sequencing into routine 
healthcare. However, to ensure blood 
cancer patients are to maximise 
the benefits afforded by genomic 
medicine we must ensure the 
new service is fit for purpose and 
integrated seamlessly into the 
wider-NHS.

Therefore, the APPG on Blood Cancer 
(chaired by Henry Smith MP; ) 

are launching an inquiry into the 
‘promise and challenges of genomic 
medicine in blood cancer’.

In light of the forthcoming Genomic 
Medicine Service, the inquiry will 
seek to understand the promise and 
challenges of genomic medicine in 
blood cancer. The inquiry will explore 
genomic medicine in general but 
with a particular focus on whole 
genome sequencing. 

The inquiry will accept evidence 
from all relevant parties including 
clinicians, researchers, the NHS, 
Government, patient organisations, 
and professional bodies.

To find out more about submitting 
evidence, please email appg@
bloodwise.org.uk who can supply 
you with details of the form. 
Submissions will close on 31st 
December 2019 (although timelines 
may change). 

You can follow the APPG on twitter at 
@APPGBloodCancer 

Genomic medicine inquiry launched
The All-Party Parliamentary Group on Blood Cancer has 
launched an enquiry and is seeking responses
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6th March 2020

Cost: £45 per delegate. To book or find out more information ring the team on 01905 
755977, email support@leukaemiacare.org.uk or go to the Leukaemia Care website. 



September is blood cancer awareness month and this 
year at Leukaemia Care, the #SpotLeukaemia campaign 
has returned.

Research into the basic science 
of cancer immunology has 
enabled us to harness the power 
of the immune system to treat 
cancer. We are now entering a 
golden age of immunotherapy 
where new, sophisticated and 
innovative treatments are providing 
unprecedented cures for patients 
with advanced cancers. 

Chimeric antigen receptor (CAR) 
T cells are genetically engineered 
immune cells that can seek out and 
destroy cancer cells. So far, results 
have been very promising, but the 
use of CAR-T cells is associated 
with frequent, serious short-term 
toxicities. 

This chapter explains what CAR-T 
cells are and how they were 
developed, discusses the results of 
clinical trials and the management 
of toxicities, and outlines future 
improvements and applications. It 
is ideal reading for any healthcare 
professional wanting to know more 
about this exciting therapeutic field.

The process 

First, patients are identified as 
being suitable for a trial or (in the 
UK) for treatment on the NHS. In the 
latter situation, cases are discussed 
and approved weekly by a national 
panel. 

As tisagenlecleucel and 
axicabtagene ciloleucel are 
autologous products (derived 

from the patient’s own immune 
cells), the patient then undergoes 
leukapheresis whereby white blood 
cells are removed from the blood 
as it passes through a machine. 
The separated white blood cells are 
then sent to the manufacturing 
centre, where T cells are isolated 
and transduced with the chimeric 
antigen receptor (CAR) gene. The 
CAR-T cells are then treated to 
activate them and cultured so 
that they expand (enriched) – it is 
this last process that takes most 
of the 2–3 weeks of CAR-T cell 
manufacturing time. 

Following expansion, the product 
undergoes several quality-
assessment steps, including 
assessment of cell viability, analysis 
of the proportion of CAR-T cells 
and bacterial screening. The final 
product, containing 0.2–5 million 
cells per kg patient weight, is then 
formulated, frozen and shipped 
to the treating centre, where it is 
checked, thawed and administered 
to the patient as a one-off infusion 
(Figure 3.1, page 9). The majority of 
patients receive a single infusion.

While the CAR-T cells are being 
manufactured, the patient 
receives supportive care and 
lymphodepleting chemotherapy 
that removes their own 
lymphocytes. This improves CAR-T 
cell activity and survival.

At the time of printing, nine different 
sites in the UK have now been 
approved to deliver CAR-T  therapy 
and more will be approved in the 
near future. In the following pages, 
we’re sharing extracts from our new 
e-learning course about CAR-T which 
looks at four key topics: introduction 
to CAR-T cells, clinical application 
of CAR-T cells, practical aspects of 
CAR-T and future developments in 
CAR-T therapy. 

The following extracts look at the 
practical aspects of CAR-T therapy 

(chapter three in our course) 

Introduction

Our immune system has vital 
roles in supporting and protecting 
against cancer development. 
In a highly complex network of 
interacting cells, immune cells 
both promote cancer cell growth 
and survival and selectively kill 
malignant cells. It is this killing 
ability that cancer cells must 
escape from in order to survive and 
flourish. 

This innovative treatment is still the hot-topic in 
haematology and in response to this, we’ve launched a 
free training course on the subject. 

CAR-T: Our latest e-learning course
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Figure 3.1 Autologous CAR-T cell therapy: White blood cells are collected from the patient 
by leukapheresis. The T cells are then separated out ex vivo, genetically modified to carry 
the chimeric antigen receptor (CAR) gene, cultured, and tested for CAR-T cell proportion 
and cell viability. After bacterial screening, the CAR-T cells are re-infused into the patient 
who, in the meantime, has undergone conditioning with lymphodepleting chemotherapy.
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CAR-T cell failure

The CAR-T cell infrastructure 
is in its infancy and current 
treatments rely on a small number 
of manufacturing units. The 
process itself can be inefficient, 
and sometimes the process can 
fail to generate CAR-T cells for 
particular patients for a range of 
reasons. Even when it works, it takes 
time, typically a few weeks from 
leukapheresis to infusion, meaning 
that patients’ disease may progress 
and they may die during this time. 

Adverse events

Roughly 90% of patients experience 
a grade 3–4 adverse event (very 
severe or life-threatening). This 
is a major limitation of CAR-T cell 
therapy and a lot of work is under 
way to mitigate these dangerous 
side effects. Some of the adverse 
events, such as severe infection 
or allergic reactions, are common 
to all patients undergoing cancer 
therapy and may not necessarily 
be caused by the drug. However, 
CAR-T cell therapy is associated 
with specific adverse events that 
need to be recognised and managed 
appropriately. 

Cytokine release syndrome (CRS) is 
often the most prominent toxicity 
of CAR-T cell therapy. It occurs when 
large numbers of inflammatory 
cytokines are released as a result of 
CAR-T cell engagement. 

Clinical presentation

CRS usually starts with fever (so 
clinicians must treat and/or rule 
out infection) but can progress 
with features of cardiorespiratory 
compromise (hypotension, 
tachycardia, dyspnoea), shock and 
multiorgan failure. Onset is usually 
2–3 days after infusion, although it 
can occur up to 3 weeks later.

Epidemiology

The incidence of CRS is reported 
to be between 50% and 100%, with 
13–48% of CAR-T cell recipients 
developing severe or life-threatening 
CRS. Patients at risk of the most 
severe CRS include those with high 
tumour burden, comorbidities and 
early onset of CRS less than 3 days 
from infusion.

Grading

Several scoring systems have 
been developed to grade CRS, 
and it is this grading that guides 
management. The American 
Society for Transplantation and 
Cellular Therapy (ASTCT) recently 
published simplified consensus 
criteria for CRS based on a number 
of suggested grading systems. 
It divides CRS into four grades 
– mild, moderate, severe and 
life-threatening – according to 
symptoms and the supportive 
treatment required.
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Once a patient has had tocilizumab, 
they may require further doses up 
to every 8 hours as the effect can be 
short lived. It should also be noted 
that once tocilizumab has been 
given, fever is no longer required 
to grade subsequent CRS, as 
temperatures can be masked.

Unfortunately, some cases of CRS 
are refractory to treatment with 
tocilizumab. In these patients, 
high-dose corticosteroids or other 
anticytokine treatments, such as 
another IL-6 neutralising antibody 
siltuximab or the IL-1-specific 
antibody anakinra, may be given. 

Neurological toxicity is the other 
notable adverse effect of CAR-T cells. 
Also known as immune effector cell-
associated neurotoxicity syndrome 
(ICANS), neurological toxicities may 
occur with CRS, after its resolution 
or, rarely, in the absence of CRS.

Pathophysiology

Mechanisms for the development 
of neurological toxicity are not 
fully understood and although 
it often occurs with or after CRS, 
it can occur in isolation. It is not 
thought to be associated with the 
presence of leukaemia in the central 
nervous system, but CAR-T cells 
do cross the blood–brain barrier  
and high levels of IL-6 have been 
found in the cerebrospinal fluid of 
patients with neurotoxicity. It is 
likely that a combination of high 
levels of circulating cytokines, blood 
vessel endothelial dysfunction and 

damage to the blood–brain barrier 
play a role. 

Epidemiology

Estimates of incidence of 
neurological toxicity range from 23% 
to 67% of CAR-T cell recipients.

Clinical presentation

Symptoms can include lethargy, 
cognitive difficulties, agitation, 
tremor, aphasia, delirium, 
encephalopathy, seizures and 
cerebral oedema.

Grading

The ASTCT have also published 
consensus grading for ICANS 
which relies on several parameters 
including the Immune Effector 
Cell-associated Encephalopathy 
(ICE) score. The ICE score assesses 
aspects of cognitive function such 
as orientation to time, person and 
place, simple mathematics and the 
ability to name common objects 
This scoring system may not be 
applicable for children under 12, and 
the Cornell Assessment of Pediatric 
Delirium (CAPD) may be used 
instead within the ICANS grading 
system. 

Management

Patients with mild neurotoxicity 
(ICANS grades 1 and 2) are usually 
given supportive care and observed 
while basic investigations, 
such as CT of the head and 
electroencephalogram to look for 

Management

The CD19 bispecific T cell engager 
blinatumomab, which consists of 
two antibodies that link together 
B cells displaying CD19 and CD3+ T 
cells, is also known to cause CRS. 
However, blinatumomab is given as 
a constant infusion over 28 days, 
so if severe CRS appears the drug 
can simply be stopped and features 
subside within hours. This is clearly 
not the case with CAR-T cells, for 
which pharmacological treatment is 
needed. 

Supportive care

Initial treatment for mild CRS 
is supportive, comprising 
symptomatic relief such as 
antipyretics and antiemetics. 
As CRS worsens, the supportive 
care should escalate to include 
oxygen, fluids and vasopressors. 
The required intensity of these 
treatments is used for grading.

Anti-inflammatory treatment

In addition to supportive care, the 
underlying inflammatory process 
often needs to be targeted to 
bring the condition under control. 
High-dose corticosteroids can be 
used, but they may also decrease 
the efficacy of the CAR-T cells by 
blocking T cell activation, function 
and proliferation. 

Based on observations of elevated 
cytokine levels, particularly 
interleukin (IL)-1, IL-6 and interferon-

gamma (IFNγ), the IL-6 neutralising 
monoclonal antibody tocilizumab 
was found to bring about clinical 
improvement in a matter of 
hours. Tocilizumab was originally 
developed for the treatment of 
inflammatory arthritis but is now 
approved for the treatment of CRS. 
It was first used in a patient with 
CRS by the American physician Carl 
June, whose daughter was taking 
the drug for rheumatoid arthritis. 
Having found that his 7-year-old 
patient’s IL-6 level was very high, he 
administered tocilizumab and the 
turnaround was remarkable.

Although the approval of 
tocilizumab for CRS is based on 
small retrospective analyses rather 
than randomised trials, tocilizumab 
is now pivotal in the management 
of CRS. The optimal dosing and 
schedule are not yet clear, and 
practice varies between centres. 
Nevertheless, it appears to be highly 
effective and, unlike corticosteroids, 
tocilizumab does not appear to have 
a detrimental effect on CAR-T cell 
function. 

Up until recently, the practice has 
been to treat only established, 
more severe CRS with tocilizumab, 
but now there is a trend to treat 
earlier when the patient’s oxygen 
requirement increases or when the 
patient is receiving only very low 
doses of vasopressors. The use of 
prophylactic tocilizumab has also 
been suggested  but is not yet an 
established option. 
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•	 About 90% of CAR-T cell 
recipients experience serious 
adverse events as a result of 
the therapy.

•	 Cytokine release syndrome 
(CRS) can be a serious adverse 
event requiring intensive 
organ support. Intensive care 
physicians should be involved 
early on.

•	 Treatment with the interleukin 
(IL)-6 neutralising antibody 
tocilizumab is recommended 
for more severe cases of CRS.

•	 Neurological toxicity can occur 
with or after CRS, or in isolation. 
Management of severe cases 
is with corticosteroids but 
steroidal treatment can 
diminish CAR-T cell activity.

•	 The American Society for 
Transplantation and Cellular 
Therapy has published 
consensus grading criteria for 
CRS and neurological toxicity 
that can be used to guide 
management.

•	 Patients are required to stay 
near to the CAR-T cell centre 
after discharge, which may be 
a major problem if there is no 
local centre.

 

 

seizure activity, are performed. 
The antiseizure medication 
levetiracetam is generally given 
to prevent seizures in patients 
with early neurological toxicity, 
although some centres use it 
prophylactically in all patients. 
Tocilizumab is too large a molecule 
to cross the blood–brain barrier 
so it is only given in patients with 
concurrent CRS. Patients with more 
severe neurological toxicity (> grade 
3 ICANS) are therefore treated 
with high-dose corticosteroids, 
increasing the dose according to 
severity. Grade 3 ICANS is treated 
with dexamethasone, 10–20 mg four 
times a day, and grade 4 ICANS is 
treated with methylprednisolone, 
1 g daily. These patients are likely 
to need treatment in an intensive 
care unit with intubation, ventilation 
and intensive management of 
seizure activity. In cases of cerebral 
oedema, patients may require 
techniques to lower intracranial 
pressure, including neurosurgery in 
extreme cases. 

B cell aplasia

As anti-CD19 CAR-T cells kill 
both cancerous and healthy B 
cells, CAR-T therapy can cause 
immunodeficiency due to B cell 
aplasia (lack of healthy B cells). 
This may not require treatment 
in the short term, but if B cell 
aplasia persists (such as when 
tisagenlecleucel CAR-T cells 
persist for many years), patients – 
especially children – may need long-

term immunoglobulin infusions. 
However, as CD19 is not present on 
mature B cells (plasma cells), adults 
who have already encountered 
many infections are likely to have 
long-term protection against many 
common infections.

The logistics of CAR-T cell therapy

In the UK, only nine centres currently 
offer CAR-T cell treatment (London, 
Birmingham, Manchester, Bristol 
and Newcastle upon Tyne). This 
means that vast swathes of the 
British population who may require 
CAR-T cell treatment live hours away 
from the nearest centre; there is 
none in Scotland, Northern Ireland 
or Wales although this will change 
in the future. Not only is a hospital 
stay of several weeks required 
during CAR-T cell treatment, but 
also frequent visits both before and 
after infusion, resulting in a long 
time away from home. Furthermore, 
patients need to stay within an hour 
of the CAR-T cell centre for 30 days 
after discharge. This means that if 
the treatment does not work the 
patient will spend most of their final 
days a long way from friends and 
family. 

Key points: Practical aspects of 
CAR-T therapy

•	 The manufacture of CAR-T cells 
takes roughly 3 weeks from 
leukapheresis to being ready 
for infusion, and manufacturing 
failures can occur.

Access the free CAR-T 
course
The full CAR-T course is now live 
on the Leukaemia Care e-learning 
platform.

Nurse training on the platform is 
entirely free of charge. The CAR-T 
course is made up of four chapters 
and when completed, can be used as 
four hours towards your revalidation. 

To access the courses:

1. Go to leukaemiaelearning.org.uk

2. Click on the course you wish to 
access

3. Click login to enroll

4. If you have previously registered 
for the website, you can login from 
this page. If not, you can create a new 
account (this is free!)

Please note: To activate your 
account, you must click the link 
which is sent to your email. You will 
not have access until this step is 
completed.

The course can be completed from 
a laptop/desktop, tablet or mobile 
device.

If you have any queries about 
Leukaemia Care e-learning, 
please email communications@
leukaemiacare.org.uk

13 14



September 9th 2019: The Scottish 
Medicines Consortium (SMC) has 
approved the use of tisagenlecleucel 
-T (brand name Kymriah), on the 
NHS in Scotland, for patients with 
diffuse large B-cell lymphoma 
(DLBCL). Kymriah is a brand of 
chimeric antigen receptor (CAR) 
T-cell therapy and is manufactured 
by Novartis. This is an update to a 
previous decision from the SMC, 
which was not to recommend.

In response to the decision to 
recommend tisagenlecleucel-T, our 
Advocacy Officer Charlotte, said, "We 
are glad that the SMC have decided 
to approve the use of this innovative 
treatment in Scotland, as it creates 
parity of access with patients in 
England. It is disappointing that 
this was delayed initially by the 

need for further economic analysis. 
CAR-T therapy is promising for 
patients who have exhausted most 
alternative treatments, and so these 
are patients in need of effective 
treatments	as	quickly	as	possible."•

This is the second type of CAR-T 
therapy that has failed to be 
approved by the SMC for DLBCL. 
The first was axicabtagene 
ciloleucel (brand name Yescarta, 
manufactured by Kite). Specifically, 
the therapy was being evaluated for 
use in relapsed or refractory adult 
patients who have tried two or more 
other therapies.

However, the SMC have 
previously approved the use of 
tisagenleceucel-T for patients with 
acute lymphoblastic leukaemia 

(ALL), a different type of blood cancer 
that affects a similar type of cell to 
DLBCL.

How does tisagenlecleucel-T work?

Tisagenlecleucel-T is one brand of 
CAR-T therapy. Also called adoptive 
T-cell therapy, CAR-T therapy is a type 
of immunotherapy, meaning parts 
of the immune system are used 
as a treatment. Immunotherapy 
usually uses parts of the immune 
system made in other animals or 
in a laboratory, such as antibodies. 
CAR-T cell therapy is brand new and 
innovative, involving the harvesting 
of a patient’s own immune cells 
from their body to be used in the 
treatment. The cells are taken from 
the body, then edited to be more 
effective at fighting the cancerous 
cells, then returned to the patient’s 
blood to start fighting the cells. The 
severe side effects can arise when 
the T-cells are returned to the patient 
and they kill so effectively that they 
can also harm the rest of the body. 
This is similar to the reason why flu 
feels so awful; when your immune 
system is trying to fight something, 
sometimes it fights so hard that it 
makes you feel worse (in the case 
of the flu, it is not the virus itself 
that causes many of the symptoms 
but this very strong reaction by the 
immune system). The process of 
CAR-T therapy tailors the treatment 
to each patient and, therefore, the 
costs can be high.

CAR-T therapies are currently only 
considered in relapsed patients who 
have tried other therapies because 
the way it works can also cause 
some severe side effects.

Why was tisagenlecleucel-T initially 
not recommended?

Initially, the SMC indicated that the 
company, Novartis, did not present 
enough evidence to show that the 
benefits gained by patients was 
enough to offset this high cost to 
the NHS, and that this was the basis 
for their decision. The company 
had the opportunity to re-submit 
with further evidence. The SMC has 
recommended the drug following the 
presentation of further evidence.

The initial decision created a 
situation where access to CAR-T 
therapy varied across the UK 
for DLBCL patients, as NICE has 
approved both Kymriah and Yescarta 
for DLBCL patients in England, 
whereas Scottish patients have 
no access to either brand of CAR-T 
therapy currently. It also created 
inequity of access to the same 
type of treatment for patients with 
different blood cancers, due to 
SMC approving Kymriah for use in 
patients with ALL, as mentioned 
above. Whilst this how now been 
resolved, it is disappointing that 
there has been a delay in patients 
getting treatment in the meantime.

Drug approval news
SMC approves Kymriah CAR-T therapy for use on the NHS 
in Scotland for DLBCL patients
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September 17th 2019: Treating 
non-Hodgkin’s lymphoma (NHL) 
patients with radiation therapy 
as an additional treatment while 
they wait for their CAR-T cells to 
be manufactured may reduce the 
risk of CAR-T therapy side effects 
once it is administered, according 
to a new study from researchers 
in the Abramson Cancer Center at 
the University of Pennsylvania. 

The study found patients who 
received radiation 30 days or 
fewer before their CAR-T infusion 
did not experience serious 
cytokine release syndrome (CRS) 
or neurotoxicity, the two most 
common side effects of the 

gene therapy. Michael LaRiviere, 
MD, a resident in Radiation 
Oncology in Penn’s Perelman 
School of Medicine, presented 
the findings at the American 
Society for Radiation Oncology 
Annual Meeting which was held in 
Chicago.

"Our findings suggest that not 
only does radiation not interfere 
with the efficacy of CAR-T, it 
may even carry a benefit for 
NHL patients," said the study’s 
senior author John Plastaras, MD, 
PhD, an associate professor of 
Radiation Oncology at Penn.

Chimeric antigen receptor T 
cell therapy, known as CAR-T, 

was pioneered by researchers at 
the University of Pennsylvania 
and is the first personalized 
cellular therapy approved to 
treat cancer by the U.S. Food and 
Drug Administration (FDA). The 
treatment modifies patients’ 
own immune T cells, which are 
collected and reprogrammed to 
potentially seek and destroy the 
patients’ cancer cells. After being 
infused back into patients’ bodies, 
these CAR-expressing T cells both 
multiply and attack, targeting 
cells that express a protein called 
CD19. Tests reveal that this group 
of hunter cells can grow to more 
than 10,000 new cells for each 
single engineered cell patients 
receive, producing high remission 
rates. They can also survive in the 
body for years. There are currently 
two commercial versions of the 
therapy approved for use by the 
FDA in NHL.

This study evaluated the medical 
records of 31 patients receiving 
either of the commercial CAR-T 
therapies and categorized them 
into three groups. One group 
received radiation after their 
cells were collected for CAR-T 
manufacturing but before their 
infusion, a period of 30 days or 
less. A second group of patients 
had received radiation at 
some point during their cancer 
treatment but not specifically as 
a bridging therapy before CAR-T 
infusion. A third group received no 
radiation therapy at all.

None of the five patients who 
received radiation while awaiting 
manufacturing experienced any 
Grade 3 or higher side effects, 
including neurotoxicity or CRS, 
a toxicity associated with CAR-T 
therapy which includes varying 
degrees of flu-like symptoms, with 
high fevers, nausea, and muscle 
pain, and can require ICU-level 
care. Of the seven patients who 
had a prior history of radiation, 
only one experienced Grade 3 
or higher CRS. Among the 19 
patients who did not receive any 
radiotherapy, five experienced 
Grade 3 or higher CRS. Radiation 
status was not associated with 
a decrease in overall survival or 
progression free survival.

"These data are consistent with 
other reports of patients treated 
with radiation prior to CAR-T 
therapy, meaning we are starting 
to see a growing amount of 
evidence that adding radiation 
to CAR-T therapy is safe and may 
have potential benefits," LaRiviere 
said.

The researchers say they are 
currently developing a model 
that will use these findings to 
help predict CAR-T toxicities, 
specifically relying on data from 
PET scans and other variables. 
They also plan to evaluate this 
approach in a prospective clinical 
trial.

Haematology news
Radiation May Lower Potential for Side Effects of CAR-T 
Therapy in Non-Hodgkin’s Lymphoma

Illustration: Chimeric Antigen Receptor (CAR) on a T-cell is 
binding to a molecule on a cancer cell surface
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Puzzle time

1

4
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5

6

8

9

11 12

10

7

3

Across

2 Bah humbug (14)

3 We’re all misfit toys (7)

5 Every time a bell rings an angel just got 
wings (17)

6 Faith is us believing in things when 
common sense tells us not too (19)

7 I believe (12)

8 You’ll shoot your eye out (15)

9 Oh Brother (12)

11 Happy Birthday (16)

Down

1 Merry Christmas ya filthy animal (9)

2 The jolliest bunch of elves this side of the nut 
house (17)

4 Four main food groups. Candy, Candy Canes, 
Candy Corn and Syrup (3)

10 Maybe Christmas doesn’t come from a store (6)

12 The one night a year we all act a little nicer (8)

Signposting at Christmas

We know that for many, christmas can be a really difficult time for a number of reasons. If you 
know of somebody needing support during the festive period, we have some helpful information 

below

Leukaemia Care

The office will be closed from 5.30pm on 24th December and will reopen at 8.30am on 2nd 
January 2020. Non-urgent requests can be emailed to support@leukaemiacare.org.uk and they 
will be dealt with upon return to the office. 

Lymphoma Action

The Lymphoma Action offices will close at 1pm on Christmas Eve and will reopen on 2nd January 
2020 at 9am. 

Myeloma UK

The office at Myeloma UK will close at 1pm on Christmas Eve and will reopen at 9am on January 
3rd. 

Bloodwise

Over Christmas, open as normal outside of weekends and bank holidays, 10am-4pm, which is 
23rd, 24th, 27th, 30th & 31st with normal working hours resuming on January 2nd.

The Silver Line

The Silver Line is the only free confidential helpline providing information, friendship and advice to 
older people. Open 24 hours a day, every day of the year. Their number is 0800 4 70 80 90.

Samaritans

Open 24 hours a day, every day of the year. Helpline number: 116 123.

Can you solve 
our Christmas 
film themed 
crossword? 
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