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General

Haemato-Oncology Update
Immunotherapy in 
Blood Cancers

Immunotherapy
utilises the 

immune system 
to fi ght cancer

The treatment of blood cancers has come a long way for the 
past few decades.  With advances in diagnostic capabilities 
and staging modalities, treatment has also progressed with the 

availability various therapeutic approaches, namely chemotherapy, 
immunotherapy, targeted therapy, haematopoietic stem cell transplant 
(HSCT) and radiotherapy.  

Immunotherapy utilises the immune system to fi ght cancer.  Some 
patients may specifi cally request for its usage with the expectation 
of avoiding exposure to chemotherapy.  Furthermore, some medical 
facilities may even utilise the term “immunotherapy” more freely.  In 
this review, we will discuss the impact of immunotherapy in blood 
cancers.

Monoclonal Antibodies: Rituximab at 
a Glance
Monoclonal antibodies (mAbs) are antibodies made by identical 
immune cells that are clones of a unique parent cell. They can have 
monovalent affi nity; in that they bind to part of an antigen that is 
recognised by the antibody.  

MAbs bind only to cancer cell-specifi c antigens and induces an 
immune response against the target cancer cell. As such, mAbs can be 
modifi ed for delivery of a toxin, radioisotope, cytokine or other active 
conjugate or to design bispecifi c antibodies that can bind with their 
Fab regions both to target antigen and to a conjugate or effector cell. 
Every intact antibody can bind to cell receptors or other proteins with 
its Fc region.

Rituximab is a chimeric mAb against the protein CD20, a receptor 
which is primarily found on the surface of immune system B cells.
It is one of the earliest mAb established in the treatment of blood 
cancers.  Rituximab is used in the treatment Follicular Lymphoma 
(FL), Diffuse Large B-Cell Lymphoma (DLBCL), Chronic Lymphocytic 
Leukemia (CLL) and various other B cell malignancies.  Since its 
approval in 1997 by the US Food and Drug Administration (FDA), 
its use in monotherapy or in combination with chemotherapy have 
reduced mortality rates in the USA. 
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Monoclonal
Antibodies in Other 
Haematological
Malignancies
With the success of Rituximab, other 
mAbs have been developed to treat 
other types of blood cancers.  By 
identifying specifi c receptors targets, 
various mAbs has been approved as 
both fi rst line and salvage therapy in 
these diseases.  The examples are as 
follows:

• Anti-CD 30/Brentuximab Vedotin: 
Hodgkin Lymphoma, Primary 
Mediastinal B Cell Lymphoma 
(PMBCL)

• Anti-PD 1/Pembrolizumab: 
Hodgkin Lymphoma

• Anti-CD 19/Blinatumomab: Acute 
Lymphoblastic Leukemia (ALL)

• Anti-CD 38/Daratumumab: 
Multiple Myeloma

With more receptors currently 
being targeted, newer mAbs will 
continuously be developed and 
approved.

Chimeric Antigen 
Receptor (CAR)
Chimeric antigen receptor T-cells 
(CAR T cells) is the latest ground-
breaking immunotherapy for blood 
cancers.  These T-cells have been 
genetically engineered to produce an 
artifi cial T-cell receptor, which give 
these T-cells the 
new ability to target 
a specifi c protein.  
They combine both 
antigen-binding
and T-cell activating 
functions into a 
single receptor. 

CAR T-cell therapy 
is a complicated 

multistep pathway: collection, 
engineering, multiplication, 
conditioning therapy and infusion

Currently, the FDA approved usage of 
CAR T immunotherapy targets B cell 
malignancies with CD19 receptors: 

• Tisagenlecleucel: relapsed/
refractory ALL, DLBCL, High 
grade B Lymphoma and DLBCL 
from transformed FL. 

• Axicabtagene ciloleucel: DLBCL, 
High grade B Lymphoma, PMBCL 
and DLBCL from transformed FL. 

Although yet to gain FDA approval, 
CAR T has been used in trials for the 
treatment of acute myeloid leukaemia 
and multiple myeloma with varying 
rates of success.

The established approach autologous 
CAR T, utilising patients’ own T-cells.  
Trials are ongoing for the usage of 
T-cells provided by healthy donors or 
otherwise known as allogenic CAR T.

The infused CAR T-cells may 
eradicate all of the cancer cells and 
may remain in the body months after 
the infusion has been completed, 
providing immune-surveillance 
resulting in prolonged remission and 
survival.

Finally, the 
availability and 
continuous
advances in CAR T 
make it a promising 
tool in the treatment 
of not only blood 
cancers but solid 
tumours as well.

Conclusion:
Immunotherapy
in the Setting of 
Existing Treatments
Immunotherapy should not be 
viewed as a silver bullet in the 
treatment of haematological 
malignancies but rather to 
complement existing treatment 
modalities. It is still used together 
with chemotherapy and/or targeted 
therapies to achieve the best results 
possible.  In the setting of certain 
relapsed/refractory blood cancers the 
usage of chemo-immunotherapy is 
consolidated by HSCT.  

The main aim of using combined 
treatment approaches is to 
achieve prolonged remission and 
survival.  Furthermore, the term 
“immunotherapy” must be used 
with more caution by medical 
practitioners to avoid giving patients 
false expectations and assurances.
Another limiting factor for 
immunotherapy is the accompanying 
high cost, rendering it unattainable 
for many patients. BMMA
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