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 Cancer affecting the lymphatic 
system and usually develops in 
the lymph nodes and lymphatic 
tissue.

 Malignant transformation of 
lymphocyte (clone(s)) in the 
lymphatic system.



 The cause for malignant transformation is 
unclear 

 Activation of cancer causing genes

 Inactivation of cancer suppressing genes

 Infection by certain virus that are known to cause 
cancer ( HTLV -1, EBV, HHV- 8 etc)

 ? Hereditary causes



 Currently no screening test exists

 Rapidity of clinical signs and symptoms depends upon the type 
of lymphoma ( days – years)

 Enlarged lymph glands

 B symptoms- fever, weight loss, drenching sweats.

 Abnormal blood counts.

 Shortness of breath ( Mass or blood counts)

 Abdominal pain or discomfort and back pain- enlarging liver,  
spleen and lymph nodes.



 Excisional Lymph node biopsy 

 Bone marrow biopsy ( Biopsy of other sites)



 Other tests that influence treatment

 Cardiac testing – ECHO/MUGA

 Kidney and Liver function 

 Hepatitis B and HIV testing.

 Pregnancy and fertility preservation.



 NonHodgkin Lymphoma ( NHL)
◦ B- cell 

◦ T-cell

 Hodgkin Lymphoma
◦ Classical 

◦ Non classical



 Clinical Staging.

 Imaging Studies (CT Scan or PET scan) 

A- Without B symptoms
B- With B symptoms ( fever, weight loss, night sweats)

Stage I Stage II StageIII StageIV





 Indolent Lymphomas
◦ These lymphomas grow slowly.  
◦ The majority of NHLs are considered indolent.  
◦ Indolent lymphomas are generally considered incurable with 

chemotherapy and/or radiation therapy.

 Aggressive Lymphomas
◦ These lymphomas have a rapid growth pattern.  
◦ This is the second most common form of NHL
◦ Generally curable with chemotherapy.

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



 Follicular Lymphoma (Grade III)

 Diffuse Large B cell Lymphoma

 Mantle cell Lymphoma

 Burkitt’s lymphoma



 Most common type of NHL (25 %- 30%)

 DLBCL is a neoplasm of large B lymphoid cells with 
nuclear size equal to or exceeding normal 
macrophage nuclei that has a diffuse growth 
pattern



 DLBCL is the most common lymphoma and accounts for 
approximately 30 % of all NHLs in the developed world 

 Median onset at about 6th decade of life and more common in 
men.

 Majority present with rapidly enlarging symptomatic mass 
with B symptoms.

 May involve extranodal organs such as bone marrow, 
stomach, CNS, testis and skin.

 Curable in majority of cases.

 Median survival in weeks to months if not treated. 



 Not all DLBCL are the same.

 Certain DLBCL had more 
aggressive course.

 Lower response rate 
response to chemotherapy.

 Impact survival. (adjusted to 
stage and clinical risk)

 Need for a better risk 
stratification ….



 Not all DLBCL are the same.

 Importance of cell of origin ( COO)

 3 distinct subtypes (Gene expression Profile)

◦ Germinal center subtype (GCB)

◦ Activated B cell subtype ( ABC)

◦ Unclassified (?)





 Cell of origin- now plays an important role

 Many algorithms are available to identify the cell 
of origin.

 Activated B cell origin, Double hit or triple hit 
lymphoma – tend to be more aggressive and 
hence would consider using more intense 
chemotherapy regimen.

 Emphasis on gene rearrangement or protein 
expression to diagnose double hit or double 
expresser DLBCL.



 Apart from biopsy- Surgery has no role in treatment.

 Combination chemotherapy + Immunotherapy (rituximab)

 With or without Radiation.

 Most commonly used regimen- R-CHOP 

 (R- rituximab, C- Cyclophosphamide, H- Doxorubicin, O-
Onco-vincristine, P- Prednisone)

 R+CHOP  with additional drugs such as revlimid or etoposide

 Administered every 3  weeks for 6 cycles.



 Germinal center B cell subtype (GCB)

 R (rituximab) -CHOP (Cytoxan/Adriamycin/Oncovincristine/Prednisone)

 Activated B cell subtype (ABC)/ DEL and DHT DLBCL

 R-CHOP ( may still be an option)

 Revlimid + R-CHOP

 Intense chemotherapy regimens (EPOCH –R)

 Few patients based on risk stratification maybe recommended  
chemotherapy into spinal fluid to prevent disease in the 
central nervous system.



 Localized stage I/II disease:
◦ Abbreviated course of chemotherapy with 

immunotherapy (rituximab)followed by radiation.

◦ Or a full course of chemotherapy

 Advanced-stage disease:
◦ Chemotherapy in combination with immunotherapy 

(rituximab).



 After chemo-immunotherapy- PET 
CT, blood work  and clinical exam –
to confirm remission

 Once confirmed- there is no role 
for repeat PET CT unless there are 
new clinical symptoms

 Maintenance therapy with 
rituximab has no benefit.

 Lab work and clinical exam every 3 
months for first year and then 
every 3- 6 months for the second 
year and annually after 3 years.



Generally people who respond quickly 
and achieve complete remission (CR) 
will have long term disease free 
survival

Patient who relapse late will do 
reasonably good.

Patients who have partial response (PR) 
or are refractory to chemotherapy-
generally respond poorly to additional 
treatment.



 Despite high rate of cure after treatment.

 About 30-40 % of patients do suffer from relapse

 Majority of them in the first year.

 Few after 3 years

 Most of the time relapse are symptomatic.

 Many of these patients will remain sensitive and 
will respond to second line of chemotherapy.



 Disease has to be confirmed with a biopsy.

 Treatment would be based on 

◦ Patients medical and physical status. 

◦ Time to relapse from initial therapy.

◦ Initial chemotherapy regimen used. 

◦ Ability to undergo cellular therapy

 CAR-T therapy

 Autologous transplant (individuals own stem cells)

 Allogeneic transplant (cells from a different individual of 
same species)



 Generally Autologous transplant is preferred at first relapse.

( Approach is changing with emergence of CAR-T)

 Abbreviated course of chemotherapy is administered.

 Response is assessed usually after 2 or 3 cycles.

 If in complete remission- then Autologous transplant is offered.

 If response is partial then further chemotherapy is administered and 
CAR-T or allogeneic transplant may be considered.

 Transplant (Auto/Allo) is generally not considered if complete 
response is not achieved.





 Previously treatment options for 
patients with relapsed/refractory 
disease was limited 

 CAR-T has changed the 
treatment landscape in this 
subset of patients.

 Majority of previously incurable 
patients can now be cured with 
this technique.

 Newer CAR-T products are in the 
pipeline with increased efficacy 
and decreased toxicity 



 Newer FDA approved drugs like Polatuzumab, 
tafacitamab and selinexor have further 
expanded the treatment options

 Many more drugs are in the pipeline 

 Clinical trials





 5% to 10% of all NHL

 ≈ 0.5/100,000 per yr

 Advanced age at 
presentation
◦ Median age: 65-70 yrs

 Male predominance
◦ Male:female ratio 2-3:1



 Advanced disease
◦ 70% stage IV

◦ 30% localized

 B symptoms ≈ 50% (fever, night sweats, weight loss)

 Involved sites 
 Lymph nodes (70% to 90% generalized)

◦ Spleen

◦ Waldeyer’s ring (palatine/lingual tonsil)

◦ Bone marrow (60% to 80%)

◦ Blood (up to 50%)

◦ Extranodal
 Gastrointestinal

 CNS (4% to 20% in relapsed disease, especially blastoid)



 Aggressive course
◦ Historically, low rates of CR with standard therapy

◦ Survival in some patients can be compromised

◦ Some patients can be long-term survivors

 Indolent course
◦ Variable clinical course
◦ May be observed without treatment for quite some time

Indolent Very Aggressive



First-line
Treatment

Options

Aggressive Chemotherapy
R-DHAP (or oxaliplatin)
R-CHOP/R-DHAP
NORDIC (maxi-CHOP/R+HD cytarabine)
HyperCVAD + Rituximab

Maintenance
HDT + ASCT  Rituximab maint for 3 yrs

Less Aggressive Chemotherapy
Bendamustine +Rituximab
VR-CAP
R-CHOP
Lenalidomide + Rituximab

Maintenance
After R-CHOP: Rituximab maint until PD

Second-line
Treatment 

Options

Ibrutinib
Acalabrutinib
Zanubrutinib
Lenalidomide + R
Venetoclax

Brexicabtagene Autoleucel
Bortezomib ± R
Alternative chemoimmunotherapy 
(particularly if durable initial response)



Figure 1. BCR signaling pathway and site of inhibition by new targeting agents in B-cell NHL. BCR, B-cell antigen receptor; BTK, 
Bruton’s tyrosine kinase; GSK-3, glycogen synthase kinase 3; mTOR, mammalian target of rapamycin; NF-kβ, nuclear factor kappa-
light-chain-enhancer of activated B cells; PI3K, phosphatidylinositide 3-kinases; PKC, protein kinase C; PLC, phospholipase C; Syk, 
spleen tyrosine kinase.

(Adapted with modification from Davis et al. Nature 2010;463:88-92)

Ibrutinib
Acalibrutinib
Zanibrutinib



 Signals originating from BCR 
engages downstream pathways 
and promotes development, 
expansion and survival of 
normal B cells 

 These same pathways are used 
by malignant B cells to drive 
proliferation, growth and 
survival in an uncontrolled 
manner.

 Blocking these signals with new 
medications (small molecule 
tyrosine kinase inhibitors)-
have changed the treatment 
landscape of B – Cell NHL. 

Figure 1. BCR signaling pathway and site of inhibition by new targeting agents in B-cell NHL. BCR, B-cell antigen receptor; BTK, Bruton’s tyrosine kinase; 
GSK-3, glycogen synthase kinase 3; mTOR, mammalian target of rapamycin; NF-kβ, nuclear factor kappa-light-chain-enhancer of activated B cells; PI3K, 
phosphatidylinositide 3-kinases; PKC, protein kinase C; PLC, phospholipase C; Syk, spleen tyrosine kinase.

(Adapted with modification from Davis et al. Nature 2010;463:88-92)



 Understanding of B cell receptor pathway has paved way for 
many new treatment options.

 BTK pathway inhibitors- Ibrutinib, acalibrutinib, zanibrutinib

 BCL2 inhibitor - venetoclax

 Most of them are oral- making  it convenient for use.

 Generally well tolerated, minimal toxicity.

 Overall Response rate 70-80% for most of these drugs





 Highly aggressive B cell lymphoma

 Characterized by alteration ( translocation and dysregulation) in 
gene called c-myc on chromosome 8.

 Three distinct forms endemic ( African), sporadic ( non-endemic) 
and immune deficiency associated.

 Despite epidemiological and genetic differences, they have similar 
clinical features and histopathological findings.



 Fastest growing tumor ( doubling time in hours)

 In US- Mainly sporadic type and related 
immunodeficiency (HIV and following organ 
transplant)

 Accounts for <1% of all NHL.

 Despite novel anti HIV treatment- incidence of 
Burkitt Lymphoma has not significantly 
decreased



 Rapidly growing tumor masses.

 B symptoms- weight loss, fever, excessive sweating.

 Usually involves bone marrow and other extranodal sites.

 Tumor lysis syndrome ( Abnormal electrolytes and kidney 
injury)



 Biopsy and genetic testing of tumor cells.

 Lab work to monitor for tumor lysis syndrome



 Bone marrow biopsy is recommended for all patients.

 Lumbar puncture and treatment of CNS is recommended for all 
patients.

 If unknown HIV testing should be performed.

 Young patients should be offered fertility preservation (Limited 
option given the need for rapid treatment)

 Hydration and monitoring and correction of electrolytes and 
kidney function is of high importance.

 High cure rates ( >90%)



 Intensive multiagent chemotherapy is recommended 
along with CNS prophylaxis.

 Regimen such as CHOP is not recommended- resulted 
in high rate of relapse.

 Commonly used regimens
 EPOCH + Rituximab

 Hyper CVAD + Rituximab

 CODOX plus IVAC with rituximab

 CALGB 9251 regimen + Rituximab







Dr Thomas Hodgkins
Described HL in 1832

Lymphoid malignancy whose hallmark 
is the Reed-Sternberg Cell

Clinical behavior ranges from being 
indolent to rapidly progressive

Curable in majority of cases



 Classical Hodgkin lymphoma
◦ Nodular sclerosis

◦ Mixed cellularity

◦ Lymphocyte-rich

◦ Lymphocyte-depleted

 Nodular lymphocyte predominant Hodgkin’s 
lymphoma
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SIGNS & SYMPTOMS                          % OF PATIENTS

Lymphadenopathy 90

Mediastinal mass 60

“B” symptoms 30

Fever, weight loss, night sweats

Hepatosplenomegaly 25

 Most commonly involved lymph nodes are the 
cervical and supraclavicular in 75%

 Bone marrow is involved in 5% of patients



 Stage I/II: Limited Stage Disease
◦ Favorable

◦ Un-favorable

 Stage III/IV: Advanced Stage Disease
◦ Risk stratified using IPS



 Mainly younger patients

 Fertility preservation

 Toxicity of the regimen.

 Importance of PET CT in treatment.





Given that most of the patients are young and generally the disease 
high cure rate.

Emphasis is on preventing long term toxicity.

Response adapted therapy is preferred



 Combination chemotherapy (ABVD) +/-
Radiation treatment.

 Interim PET CT after 2-3 cycles to determine 
further management.

 Report symptoms such as cough or shortness 
of breath, neuropathy symptoms promptly to 
avoid long term complications.





UK RATHL survival with ABVD vs AVD PET-2 Negative cHL



 Results of escalation/de-escalation strategies appear to be 
similar

 PET2 negative rate ~ 80% in most studies after ABVD x 2 

 Bleomycin can be safely omitted with negative PET2

 Treatment failures seen even in PET2-negative pts 
◦ Not a perfect tool

◦ Additional markers required

 Intensification of therapy to BEACOPPescalated with positive PET2 
may improve outcome over historical results with ABVD
◦ No control arm with continuing with ABVD 

◦ Increased toxicity issues 



 Anti-CD30 antibody–drug 
conjugate
◦ MMAE is a potent inhibitor of 

microtubule polymerization

 FDA approved in cHL for:

◦ Pts who are not eligible for 
ASCT and who failed either 
ASCT or ≥ 2 regimens

◦ Consolidation for pts with high 
risk of relapse/ progression 
after ASCT

◦ Approval for frontline therapy 
(ECHELON-1  Study)





 Increased risk of secondary malignancies

 Cardiovascular risk factor

 Infertility and endocrine disorders.

 Neurological and psychiatric complications

 Follow up for relapse of disease



 Repeat biopsy is a must to confirm disease 
relapse.

 Treatment strategy is based 
 Eligibility for bone marrow transplant (Auto or unrelated)

 Functional response (based on PET/CT examination) to salvage 
chemotherapy 

 Bulky disease 

 Duration of remission 

 Prior therapy, including chemotherapy, targeted chemotherapy, 
immunotherapy, HCT, and/or RT

 Comorbid illnesses that might limit treatment options



 Combination Chemotherapy 

 Combination Chemotherapy with Immunotherapy

 Immunotherapy alone (BV and PD1 inhibitors) 

 PD1 blockade ( Pembrolimzumab and Nivolumab)

 Autologous and allogeneic hematopoietic cell 
transplantation



 Advances in gene studies- better 
understanding of cancer.

 Identify genes that are responsible 
for tumor growth

 Targeting these genes to reverse 
tumor growth and possible cure is in 
the horizon.

 Ability to turn on tumor suppressor 
genes if they are down regulated.

 Chemotherapy given its toxicity will 
be slowly phased out with novel 
approach.
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