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CAR-T cell therapy

CAR-T cell therapy is a personalised treatment used for some types of lymphoma

that have come back or not responded after previous treatment.
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We have separate information about the topics in bold font. Please get in touch if
you'd like to request copies or if you would like further information about any aspect
of lymphoma. Phone 0808 808 5555 or email information@Llymphoma-
action.org.uk.

What is CAR-T cell therapy?

CAR-T cell therapy is a type of treatment that uses cells from your own immune
system to fight lymphoma.

T cells, or T lymphocytes, are a type of white blood cell. As well as killing germs,

T cells can recognise and kill any of your own cells that have become abnormal
(such as cancer cells). However, cancer cells are good at tricking your T cells, either
by looking very similar to healthy cells or by sending signals that tell your T cells

not to attack them.

With CAR-T cell therapy, some of your own T cells are collected and sent off to a

lab. In the lab, they are changed (genetically modified) so they can recognise and
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stick to a particular protein on the surface of your lymphoma cells. These changed T

cells are known as ‘CAR-T cells’. CAR stands for ‘chimeric antigen receptor’.

After they have been changed, the CAR-T cells are grown in the lab until there are
enough of them to treat your lymphoma. They are then given back to you, like a
blood transfusion. When they stick to the lymphoma cells in your body, the CAR-

T cells are activated and kill the lymphoma cells.

Who might have CAR-T cell therapy?

CAR-T cell therapy is used to treat some types of lymphoma that have come back
(relapsed) or have not responded to treatment (refractory). It is a very intensive type

of treatment and you have to be fit enough to have it.

You might be eligible for CAR-T cell therapy if you have:

e relapsed or refractory diffuse large B-cell lymphoma (DLBCL)

e relapsed or refractory primary mediastinal large B-cell lymphoma (PMBL)
after at least two previous courses of treatment

e relapsed or refractory mantle cell lymphoma after at least two previous
courses of treatment (to be eligible for CAR-T cell therapy, your previous
treatment must have included a type of targeted drug called a BTK-inhibitor,
such as ibrutinib).

The exact CAR-T cell therapy you might have depends on the type of lymphoma
you have. The CAR-T cell therapies currently approved in the UK are called:

e axicabtagene ciloleucel (also known as axi-cel or Yescarta®)

e brexucabtagene autoleucel (also known as KTE-X19 or Tecartus®).

They work in very similar ways — all of the information given here is true for both

available types of CAR-T cell therapy.

CAR-T cell therapies are also being tested in clinical trials for other types of
lymphoma. Visit Lymphoma TrialsLink to find out more about clinical trials and to

search for a trial that might be suitable for you.
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Having CAR-T cell therapy

CAR-T cell therapy can be an effective treatment option for some people. However,
it is a very intensive type of treatment that can have serious, and occasionally life-
threatening, side effects. You have to be fit enough to tolerate the treatment. Your

doctor will discuss this with you, as well as any alternative treatments options.

If your doctor thinks you might benefit from CAR-T cell therapy, they discuss your
situation with a national panel of clinical experts. The panel considers your general
health, or ‘performance status’, as well as the results of any tests and scans to help
them decide if CAR-T cell therapy is suitable for you.

You will have blood tests to find out how well your liver and kidneys are working
and to check if you have any viruses that might flare up during the treatment. You
might also have scans and other tests to check how well your heart and lungs are

working. You might need a further biopsy.

Anne Hook from Lymphoma Action talks to Fiona, who had CAR-T cell therapy for
DLBCL in 2019, about the selection process. You can watch the video with the link
here: https://www.youtube.com/watch?v=HZ3J2x8vkxo

CAR-T cell therapy can only be given at approved treatment centres that have the
facilities and staff to administer it safely. If you are eligible for CAR-T cell therapy,

you might have to travel some distance to have it.

CAR-T cell therapy involves a number of steps:

Collecting your T cells
Making the CAR-T cells
Chemotherapy

W

Having your CAR-T cells
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4. CAR-T cell infusion 1. Lymphocyte collection

3. Chemotherapy 2. Manufacture of CAR-T cells

The CAR-T cell treatment process

Anne Hook from Lymphoma Action talks to Fiona about her experience of CAR-T
cell therapy for DLBCL. You can watch the video with the link below:
https://www.youtube.com/watch?v=IKE6I5XGqhE

Step 1: Collecting your T cells

The first step is to collect your T cells. This process is called ‘apheresis’. You have it
done as an outpatient and you can go home afterwards, unless you are already

staying in hospital.

Depending on what medicines you are having, you might need to stop taking them a
few days before your T cells are collected, to give the drugs time to leave your
system. Often chemotherapy and steroids need to be avoided for a week or two

before apheresis, depending on which CAR-T product you are to have.

When you are ready to have your T cells collected, a doctor or nurse puts thin,

flexible, plastic tubes into a vein in each of your arms. They connect these tubes to a
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cell separator machine. Your blood is taken from a tube in one arm and passes
through the machine. The machine collects your T cells and returns the rest of your
blood into your other arm. This process takes a few hours. You have to keep your

arm still during this process and cannot move around much.

ln
Collecting T cells (apheresis)

Sometimes, it isn’t possible to collect enough T cells for CAR-T cell therapy. If this
happens, your doctor will discuss your options with you.

Step 2: Making the CAR-T cells

CAR-T cell treatments have to be made individually for each person. Your T cells are
sent away to a lab for this. In the lab, your T cells are genetically modified (changed)
to recognise a protein on your lymphoma cells. They are then grown until there are

enough of them to treat your lymphoma, and frozen.

Making and growing the CAR-T cells can take several weeks. During this time, you
might need chemotherapy or radiotherapy to keep your lymphoma under control.
This is called ‘bridging therapy’.

Sometimes, the lab isn’t able to successfully make the CAR-T cells. If this happens,
your doctor will discuss your options with you, such as a second collection or

alternative treatments.

Step 3: Chemotherapy

Once your CAR-T cells are ready, the lab sends them back to the hospital where

you're being treated. The cells are frozen and can be stored for several months.
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When they arrive, your doctor checks that you are still well enough to have them. If
you are not well enough to have the CAR-T cells, your medical team might need to

delay your treatment or discuss other treatment options with you.

If you are still well enough, the next step is to have chemotherapy to reduce the
number of white blood cells in your body. This prepares your body for the CAR-T
cells so they can multiply more efficiently and work more effectively. It is called
‘lymphodepleting chemotherapy’.

The most common type of chemotherapy used is a combination of fludarabine and
cyclophosphamide, but other chemotherapy drugs are sometimes used. You usually
have it through a drip into a vein, or through a central line if you have one. You
might have it in hospital, or as an outpatient over 3 days, usually followed by at
least 2 rest days.

Step 4: Having your CAR-T cells

Once you've finished your lymphodepleting chemotherapy, you are ready to have
your CAR-T cells. You have pre-medication first to help prevent any reactions. This

is usually paracetamol and antihistamines (anti-allergy medicines).

You have a single dose of CAR-T cells through a drip into a vein, or through a

central line if you have one. It only takes a few minutes.

"
Iu]

L

Having CAR-T cells

You are monitored carefully in hospital during and after the treatment. Most people
stay in hospital for at least 10 days. After you leave hospital, you need to stay close
by (usually within an hour’s travel) for at least 4 weeks after having your CAR-T
cells, in case you develop side effects. If you live more than an hour away, you might
need to arrange accommodation closer to the hospital for a few weeks. Your

hospital team might be able to help you arrange this.
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You will also need to have someone with you at all times until 4 weeks after your

CAR-T infusion because of the possibility of delayed side effects.

Your medical team will tell you what to look out for and who to contact if you have

any concerns.

Possible side effects

CAR-T cell therapy can cause serious side effects. Around 1 in 5 people who have

CAR-T cell therapy need treatment in an intensive care unit (ICU).

CAR-T cell therapy is only given in hospitals with the facilities and staff to treat side
effects effectively. You are monitored closely in hospital with regular blood tests
after having CAR-T cell treatment. You stay close to the hospital for a period of time
afterwards so that you can be treated quickly if you develop any side effects.

The most common side effects of CAR-T cells include:
e cytokine release syndrome
e nervous system problems
e low blood counts
e infections.

This is not a complete list of side effects. Your medical team should tell you about
the side effects you might experience and how to manage them. Ask as many

questions as you want to make sure that you understand everything.

Cytokine release syndrome

One of the most common complications of CAR-T cell therapy is called ‘cytokine

release syndrome’ (CRS).

CRS happens when CAR-T cells are activated and release chemicals called
cytokines. These cytokines activate other immune cells, which also release
cytokines. When lots of cytokines are released at once, they can overwhelm your
body.

Signs and symptoms of CRS include:
o fever and chills
e rapid heartrate

e low blood pressure
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e low oxygen levels in your body
e headache

o feeling or being sick.

Almost everyone treated with CAR-T cell therapy experiences some level of CRS. It
most commonly develops within 10 days of having your CAR-T cells. Most cases
are mild and easily treated. However, severe or life-threatening reactions can occur.
Your medical team will monitor you very closely to identify CRS quickly and treat as
soon as symptoms arise. If you have a severe reaction, you might be transferred to
the intensive care unit for treatments to help with your symptoms, such as oxygen
and fluids. You might also have steroids and a drug called tocilizumab, which helps

dampen down the immune response.

With treatment, CRS usually gets better within a few days.

Nervous system problems

When lots of CAR-T cells are activated, they release chemicals that can affect your
nervous system. This is called ICANS (immune effector cell-associated neurotoxicity

syndrome).

Symptoms of ICANS include:
e confusion
e speech problems
o difficulty writing
e headaches and dizziness
e shaking or tremor

e movement difficulty.

Around 1 in 4 people treated with CAR-T cell therapy experience ICANS. It
generally develops within 28 days of having your CAR-T cells, often within just a

few days. Symptoms are usually mild and get better on their own in a week or two.

Occasionally, people have more serious symptoms such as seizures (fits) or life-
threatening problems such as swelling of the brain. Your medical team will monitor
you closely for serious symptoms so they can start treatment promptly if you need
it.

If you have serious symptoms, you might need steroids and be admitted to the

intensive care unit. Most people improve within a few days of treatment.
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If you develop ICANS you will be advised not to drive for 8 weeks following the
onset of symptoms.

Low blood counts

A combination of chemotherapy and CAR-T cell therapy often leads to low blood
counts. This affects your red blood cell count, your white blood cell count and your

platelet count.

Most people have low blood counts during the first month after CAR-T cell therapy.
Around 1 in 4 people have low blood counts that last several months. You will have
regular blood tests to check your blood counts. If your blood counts are very low or
are causing problems, you might need blood transfusions or growth factors to help
boost them.

Infections

After CAR-T cell therapy, your levels of a type of white blood cell called a B cell are
likely to be low for a long time — sometimes several years. B cells make antibodies.
Having a low B cell count and low antibody levels increases your risk of developing

an infection.

While you are in hospital, your medical team monitor you closely for signs of
infection. When you go home, they will tell you what signs to look out for and who
to contact if you are worried you might have an infection. You will need antibiotics if

you develop an infection.

Contact your medical team straightaway if you have any signs of infection. It is

important to get treatment promptly.

You will be given antibiotics and antiviral medicines to prevent infections
(‘prophylactic’ treatment). If you have very low antibody levels, you might need

treatment with donor antibodies (immunoglobulin replacement therapy).

Following CAR-T cell therapy, | became severely
immunosuppressed but | started immunoglobin therapy which
helps to support my immune system. This has improved my
wellbeing and confidence when mixing with others.

Rachel, who had CAR-T cell therapy for DLBCL in 2021
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After having CAR-T cell therapy, you might lose your immunity to illnesses you have
been vaccinated against in the past. Your medical team might recommend that you
repeat these vaccinations. They will tell you what they recommend depending on
your individual circumstances.

Follow-up

Most people who have CAR-T cell therapy stay in hospital for at least 10 days.
After you leave, you must stay close to the hospital (usually within an hour or two’s
travel) for 4 weeks after having your CAR-T cells. You should not stay on your own
during this time — you might not be able to be discharged from hospital if you don’t
have someone who can stay with you. Your medical team will tell you who to

contact if you develop any side effects.

Staying close to the hospital makes it easy for you to access treatment quickly if you
develop any side effects. You will also be seen frequently in the clinic during this

time.

You will usually have a PET/CT scan to assess your response to treatment 1 month
and 3 months after having your CAR-T cells. You might also have an additional scan

at 6 months after treatment.

You have regular follow-up appointments with your local haematology team after

you go home. Your appointments get less frequent as time goes on.

| had been advised as to the possible side effects of CAR-T cell
therapy, which sounded horrific at the time. But, thankfully, in the
end | experienced minimal side effects and after two weeks in
hospital | was moved to NHS accommodation nearby as | still had
to have daily blood tests, and there were days where | needed
platelets or blood transfusions. Two weeks after leaving hospital,
my bloods had settled sufficiently and | was able to go home.
Rachel, who had CAR-T cell therapy for DLBCL in 2021

Anne Hook from Lymphoma Action talks to Fiona about going home after having
CAR-T cell therapy in 2019. You can watch the video with the link below:
https://www.youtube.com/watch?v=0s|-iHZnNJU
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Watch our CAR-T cell therapy webinar

In August 2023 we held a webinar on CAR-T cell therapy, with a guest panel of a
consultant haematologist, clinical nurse specialist and an individual with lived

experience of this type of treatment.

You can watch this webinar from this link:
https://www.youtube.com/watch?v=xl4ZowM3rSA
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All our information is available without charge. If you have found it useful and
would like to make a donation to support our work you can do so on our website
lymphoma-action.org.uk/Donate. Our information could not be produced without
support from people like you. Thank you.

Disclaimer

This disclaimer applies to, but is not limited to, Lymphoma Action information on
website, videos across all platforms, webinars, podcasts and throughout all our

services provision.

Although we make all reasonable efforts to ensure our content and the services we
deliver are accurate and up-to-date at the time of production and delivery, we make
no representations, warranties or guarantees, whether express or implied, that the
content is accurate, complete or up-to-date, particularly in relation to medical

research which is constantly changing.

Our content has been developed for people living in the UK and is provided for
general information only and primarily for personal and educational use. It is not
intended to amount to advice on which you should rely and should not be
considered or taken as a replacement for medical advice. You must obtain
professional, medical or specialist advice before taking, or refraining from, any

action on the basis of our content.

Lymphoma Action cannot accept liability for any loss or damage resulting from any

inaccuracy in our information or third party information referenced in it.
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