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Non-Hodgkin’s Lymphoma

Non-Hodgkin’s lymphomas (NHL) are a heterogeneous group 
of malignant lymphomas.  

There are many different subtypes, every few years the 
classification is updated.  

Today, morphology, immunophenotype, molecular, 
cytogenetics, and other techniques are used for diagnosis.

Treatment generally depends on the aggressiveness of the 
disease (indolent, aggressive, or very aggressive)



Behavior

Indolent – these lymphomas grow slowly.  The majority of NHLs are 
considered indolent.  Indolent lymphomas are generally considered 
incurable with chemotherapy and/or radiation therapy.

Aggressive – these lymphomas have a rapid growth pattern.  This is the 
second most common form of NHL and are curable with chemotherapy.

Very Aggressive – these lymphomas grow very rapidly.  They account for a 
small proportion of NHLs and can be treated with chemotherapy.  Unless 
treated rapidly, these lymphomas can be life threatening.



WHO/REAL Classification of Lymphoid 
Neoplasms





Indolent (35%)

Diffuse large
B-cell (31%)

Armitage et al. J Clin Oncol. 1998;16:2780–2795.

Mantle cell (6%)

Peripheral T-cell (6%)

Other subtypes with a 
frequency 2% (9%)

Frequency of NHL Subtypes in Adults

Composite 
lymphomas (13%)



Chemotherapy



• B cells are particularly prone to malignant transformation because the machinery used for antibody 

diversification can cause chromosomal translocations and oncogenic mutations. 

• The signaling pathways that normal B cells utilize to sense antigens are frequently derailed in B cell 

malignancies, leading to constitutive activation of prosurvival pathways. 

• These malignancies co-opt transcriptional regulatory systems that characterize their normal B cell 

counterparts and frequently alter epigenetic regulators of chromatin structure and gene expression. 



• Venetoclax (BCL2 inh)
• Brentuximab (Antibody drug 

conjugate)
• Obinotuzumab (Anti CD20 Ab)
• Polatuzumab (Anti CD79b Ab)
• Blinatumomab (Bispecific T Cell 

Engager, BITE Ab)
• Ibrutinib (BTK inh)
• Idelalisib (PI3K inh)
• Immunotherapy (PD1 inhibitors) 

(Pembrolizumab, Nivolumab
• Pralatrexate (Folate analogue)
• Romidepsin (HDAC inh)
• Immunomodulatory agents 

(Lenalidomide)
• Selinexor (XPO-1 inh)
• CART cell therapy

Immunotherapy

Inhibitor Molecules

Monoclonal 
Antibodies



Proposed differences between type I 
and type II antibodies 

Current Oncology Reports (2018) 20: 103
ADCC, antibody dependent cellular cytotoxicity, 
ADP, antibody dependent phagocytosis 



Biosimilars—Making a Cost-Effective 
Alternative 

• A molecule is biosimilar to the authorized reference product, if it 
shown to have very similar structure, biological activity, efficacy, 
safety, and immunogenicity profile.

• The estimated global expenditure of US$100 billion per annum 
on anti-cancer medicines, predicted to rise to $150 billion by 
2020.

• A universal push to reduce spending by facilitating biosimilars.

• Biologics represent 70% of the increase in drug spending 
between 2010 and 2015 and the global biosimilars market is 
predicted to reach US$35 billion by 2020.

•



Bispececific T cell Engagers (BITE) 

• Two single-chain variable fragments, one binds to CD3 and the other 

binds to CD19

• When both single-chain variable fragments bind to their target 

antigens, T-cell activation is triggered, which leads to the release of 

cytotoxic granules, cytokines, and T-cell proliferation



MoA: Brentuximab (anti-CD 30 Antibody drug 
conjugate): Acts via multiple mechanisms



MoA: Polatuzumab vedotin (anti-CD79b 
Antibody Drug Conjugate) 

ADC=antibody drug conjugate; MMAE=monomethyl auristatin E 



Receptors that negatively regulate T 
cell function 

• T cells have an important role in antiviral and 
anti- tumour immune responses.

• During chronic viral infection or cancer, 
dysfunctional T cells have a reduced ability to 
clear pathogens or to eliminate cancer cells.

• Various receptors negatively regulate T cell 
function and promote exhaustion.



• When functioning properly, T cells are activated and 
can attack tumor cells.

• Some tumors can evade the immune system through 
the PD-1 pathway. The PD-L1 and PD-L2 ligands on 
tumors can bind with PD-1 receptors on T cells to 
inactivate the T cells. 

• Pembrolizumab binds to the PD-1 receptor and blocks 
its interaction with PD-L1 and PD-L2, which helps 
restore the immune response.

PD-1 RECEPTOR BLOCKADE



• Exportin 1 (XPO1), is the protein transporter responsible for the nucleocytoplasmic shuttling 
of most of the tumor suppressor proteins (TSP) and growth regulatory factors.

• XPO1 is also upregulated in many malignancies and associated with a poor prognosis. 
• Its inhibition has been a target of therapy, and hence, the selective inhibitors of nuclear 

transport (SINE) compounds were developed as a novel class of anti-cancer agents

https://static.seekingalpha.com/uploads/2017/3/25/5249831-1490452115707145_origin.png


Chimeric Antigen Receptor (CAR) T Cells

N Engl J Med 2018;379:64-73



N Engl J Med 2018;379:64-73

Chimeric Antigen Receptor (CAR) T Cells



N Engl J Med 2018;379:64-73

Reported Toxic Effects of CAR T Cells.



Responses to CAR T-Cell Therapy.



CAR T Therapy

Courtesy of The Children’s Hospital of Philadelphia



• The treatment options for the various types of lymphoma have 
continued to expand

• Novel anti-lymphoma therapies are becoming more effective, as 
single agent or combination regimens

• Immunotherapies are evolving to become the new “game 
changer” 

• The future is exciting!! 

“CHEMOTHERAPY FREE”

Conclusion
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Thank you


