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Definition of Lymphoma

• Lymphomas are a heterogeneous group of malignancies of B cells, T cells, and, rarely, 
natural killer (NK) cells that usually originate in the lymph nodes, but may affect any 
organ of the body.

• The diagnosis of lymphoma is made by a combination of morphologic, phenotypic, 
genetic, and clinical features, that attempts to correlate each disease with a cell of origin. 

• Historically, lymphoid neoplasms that present with bone marrow and blood involvement 
(leukemia) have been segregated from those that present as a mass (lymphoma). 
However, it is now appreciated that any "lymphoma" can present with or evolve to a 
leukemic picture, and any "leukemia" may occasionally present as a mass lesion. 

• In the World Health Organization (WHO) classification, the diagnosis of the various 
lymphoid neoplasms depends not on the anatomic location of tumor cells, but rather on 
the cell of origin of the tumor, as judged by morphology, immunophenotype, and genetic 
findings.



Classification of Lymphomas – Historical Perspective

• Initial classification were by Thomas Hodgkin in 19th century upon 
describing Hodgkin’s Lymphoma. 

• Virchow in 1845 described “Lymphosarcoma’s” of cells similar to 
leukemia within lymphoid tissues. 

• First half of 20th century individual disease entities were identified: 
Follicular lymphoma, Burkitt’s lymphoma, Mycosis Fungoides. 



Later Half 20th Century



REAL Classification



WHO Classification

Blood (2016) 127 (20): 2375–2390.



Epidemiology of Lymphomas

NHL HL



Epidemiology of Lymphomas

NHL HL



Etiology of Lymphomas

Abeloff's Clinical Oncology, 103, 1926-1947.e5





II. Biology/Pathophysiology of B-Cell Lymphomas



Germinal Center Reaction

Kuppers et al. Nat Rev. Cancer. 2005



Cellular Origin of B-Cell Lymphomas

Kuppers et al. Nat Rev. Cancer. 2005





Cytogenetic and Immunophenotypic characterization of B-Cell Lymphomas

Annu. Rev. Immunol. 2012. 30:565–610



III. Clinical Presentation and Work-up of Lymphomas

Symptoms

1. Systemic Symptoms (“B” 
Symptoms): Fevers, night 
sweats and weight loss.  This 
can be quite variable. 

2.   Mass Effect (pain): 
• Enlarged Lymph nodes 
• Organomegaly. 
• Extranodal Involvement with 

potential for obstruction of 
critical organ function 
(Obstructive Jaundice or 
Spinal cord compression)



Nodal vs Extranodal



Complications of Lymphomas

• Tumor Lysis Syndrome: characterized by hyperuricemia, hyperuricosuria, hyperkalemia, and/or hyperphosphatemia. Precipitation of 
uric acid in the renal tubules and collecting system can lead to acute obstructive nephropathy and renal failure.

• Hypercalcemia: Dysregulated extrarenal production of calcitriol can lead the hypercalcemia. 

• Bone Marrow Infiltration: massive infiltration of marrow by malignant B lymphocytes can result in varying degrees of cytopenias. 

• Hyperviscosity Syndrome: When B lymphocytes undergo neoplastic transformation and clonal proliferation, they can secrete 
monoclonal proteins inappropriately. If they secrete IgM or IgA its presence may increase the viscosity of the blood, impairing blood 
flow through the microcirculation, manifested clinically by headache, dizziness, diplopia, stupor, retinal venous engorgement, or frank 
coma.

• Cryoglobulinemia: Immunoglobulins can form immune complex formation, complement activation, and precipitation of cryoglobulins
(<37c) in cutaneous blood vessels.  Cryoglobulins can result in Raynaud syndrome, skin ulcerations, purpura, digital infarction, and 
gangrene.

• HLH: Dysregulated effector lymphocyte-tumor interaction at the immunologic synapse can lead to overproduction of cytokines that 
contribute to the disease morbidity. Unchecked inflammatory cytokines and defects in perforin/granzyme pathways are associated 
with lymphomas and infection with oncogenic herpes viruses can result in the development of HLH. 

• Paraneoplastic Syndromes: Production of autoreactive antibodies spontaneously or in relationship to a B-lymphocyte neoplasm may 
lead to paraneoplastic syndromes including: AIHA, ITP, Thyroiditis, Glomerulonephropathies/nephritis, Neuropathy, Encephalitis… 



Workup of Lymphoma

Abeloff's Clinical Oncology, 103, 1926-1947.e5



Lymph Node Biopsy



PET/CT



Lugano Staging Classification



IV. Diffuse Large B-Cell Lymphoma

• Diffuse large B-cell lymphomas (DLBCLs) comprise a heterogeneous group 
of aggressive malignancies of large, transformed B lymphocytes.

• DLBCL is the most common lymphoma in the world and accounts for 
approximately 25 to 30 percent of lymphoma cases in the United States.

• Approximately 50 to 60 percent of patients will present with advanced 
stage disease. 

• DLBCL is curable with combination chemoimmunotherapy



Molecular Subtypes of DLBCL

• Gene-expression profiling studies have distinguished three molecular subtypes of 
DLBCL known as (1) germinal center B-cell–like (GCB), (2) activated B-cell–like 
(ABC), and (3) primary mediastinal B-cell lymphoma (PMBCL).

• GCB DLBCLs are believed to arise from normal germinal center B cells, whereas 
ABC DLBCLs appear to arise from postgerminal center B cells that are arrested 
during plasmacytic differentiation, and PMBCLs arise from thymic B cells.

• Genomic studies have demonstrated common recurrent mutations in histone 
modification and chromatin remodeling genes in the GCB-DLBCL subtype of 
DLBCL, whereas mutations affecting the B-cell signaling pathway and nuclear 
factor (NF)-κB family are typical of the ABC subtype of lymphoma. 



DLBCL is a Heterogeneous Disease



GCB vs ABC Molecular Subtype 

Abeloff's Clinical Oncology, 103, 1926-1947.e5



International Prognostic Index (IPI)

5 clinical Factors Survival

Zhou et al. Blood 2014;123:837-842



Outcome by Molecular Subtype

Abeloff's Clinical Oncology, 103, 1926-1947.e5



DH and DE DLBCL

Blood Rev. 2017 March ; 31(2): 37–42. 



Outcomes in DH and DE Lymphoma

Lancet Oncol. 2015 Nov;16(15):e555-e567



1st Line Treatment



1st Line Treatment

Progression-Free Survival Overall Survival

N Engl J Med. 2002;346(4):235-42.



Relapsed Disease

Gisselbrecht C et al., J Clin Oncol 2010;28:4184-4190

Early Relapse <12 months Late Relapse >12 months



Refractory Disease

Crump et al. Blood 2017;130:1800-1808



Muraro, P. A. et al. (2017) Nat. Rev. Neurol. doi:10.1038

• Currently, for patients with 
relapsed disease the 
standard of care is to 
administer intensive second 
line chemoimmunotherapy 
followed by autologous stem 
cell transplant.

• Approximately 50% of 
patients with relapsed 
disease can achieve a 
durable complete remission 
with autologous stem cell 
transplant. 



Survival after ASCT

Event-Free Survival Overall Survival



Recently Approved Treatments: CAR T Cells

Blood Cancer Journal. 2019;9(10).



Questions?


