
Lymphoma Part I:  Hodgkin 

Lymphoma



History

 Described by Sir Thomas Hodgkin in 1832

 Mortality decreased faster than any other malignancy in 

last 5 decades

 First cure at Stanford – early stage HL with xrt in 1962

 First cure with chemo (MOPP) at NCI in 1964

 ABVD chemo introduced in 1975



Hodgkin Lymphoma:  General 

Features

 Epidemiology

 7400 cases in USA annually

 30% of lymphomas

 Bimodal age distribution

 Young adults (age 15-35), older adults (7th decade)

 Lymph node-based disease, preferentially involves 

cervical LNs

 Spreads in contiguous fashion



Hodgkin Lymphoma:  

Presentation

 Lymphadenopathy

 B Symptoms

 Fevers, night sweats, weight loss

 Pruritus

 Alcohol induced pain in lymph nodes

 SVC syndrome



Hodgkin Lymphoma:  

Pathology

 Reed-Sternberg cell = malignant cell

 Reactive cells in background (eosinophils, B cells, 

plasma cells, etc.) often outnumber R-S cells



Hodgkin Lymphoma:  WHO 

Classification

 Classical Hodgkin Lymphoma

 Nodular sclerosis

 Mixed cellularity

 Lymphocyte-rich

 Lymphocyte-depleted

 Nodular Lymphocyte-Predominant Hodgkin Lymphoma 

(NLPHL or LP)



Hodgkin Lymphoma:  Staging

 Ann Arbor Staging System

 Stage I:  Single LN region

 Stage II:  >1 LN region on same side of diaphragm

 Stage III:  LN regions on both sides of diaphragm

 Stage IV:  Extranodal disease (i.e. bone marrow, liver, etc.

 A (no B sx) or B (presence of B sx)



Diagnosis and Staging

 Based on pathological examination of lymph 

nodes.

 Standard is to do excisional lymph node biopsy.

 If no lymph node is palpable, cutting needle 

biopsy is an alternative . 

 Fine needle aspiration is not adequate. 

 Staging with CT scan or PET-CT scan and bone 

marrow biopsy. 

 ESR and LDH are important for prognosis



Lymph Node Regions



CT versus PET



PET Scans in HL

 At diagnosis

 Upstages 19% of patients

 Completion of therapy

 Residual masses

 Interim PET after 2 cycles very sensitive prognostic 

indicator

 Not for routine surveillance



Bone Marrow Biopsy





Favorable vs. Unfavorable 

Disease

 Unfavorable features

 Bulky disease

 ESR >50 if asx

 >3 sites

 B sx

 ≥2 extranodal sites



IPS Score or “Hasenclever Index”

7 prognostic factors

 Albumin <4

 Hgb <10.5

 Male

 Age >45

 Stage IV

 WBC >15K

 Lymph <600 or <8% total WBC



IPS Score

Score 5 year PFS

0 84%

1 77%

2 67%

3 60%

4 51%

≥ 5 42%



Hodgkin Lymphoma:  

Treatment

 Early Stage

 Short-course chemotherapy (ABVD) +/- radiation therapy

 >85% cure rate

 Advanced Stage

 Chemotherapy (ABVD)

 55-65% cure rate



Chemotherapy in HL

 Adriamycin

 Bleomycin

 Vinblastine

 Dacarbazine



Bleomycin Pulmonary Toxicity

 0-46% affected (18% Mayo series)

 Risk factors:  age>40, G-CSF

 Pulmonary sx, bilateral interstitial infiltrates, decreased 
diffusing capacity, absence of infection

 24% mortality rate

 Treatment:  withhold bleo, steroids

JCO 2005; 23:7614-20



Treatment:  Relapsed/Refractory

 Rule of thumb:  always biopsy PET positive findings to 

confirm!

 Fat necrosis

 Inflammation

 If initially stage I-II, tx’d with chemo alone, local 

relapse – consider XRT

 Otherwise:  salvage chemo (DHAP, ICE) followed by auto 

PBSCT

 OS 50-60%



Question 

 A previously healthy 20 year old woman presented 
to her physician with a 2 month history of 
pruritus, drenching night sweats, unintentional 
weight loss, and non productive cough. On 
examination she has 2 cm cervical 
lymphadenopathy.  A CT scan shows a 12 cm 
diameter anterior mediastinal mass. An excision 
biopsy of a cervical lymph node shows nodular 
sclerosing Hodgkin lymphoma. She is treated with 
ABVD combination chemotherapy followed by 
involved field radiation therapy and achieved a 
complete remission. Ten years later you see her 
for the first time for an annual physical 
examination. She remains in complete remission. 

 Compared to her peers, this patient is at 
increased risk of:



Question 

 A. Breast cancer

 B. Coronary artery disease

 C. Hypothyroidism 

 D. Skin cancer

 E. All of the above. 



Question - answer

 E - All of the above



Complications of Treatment

 6.8x more likely to die than general 

population

JCO 2003;21:3431-39



Hodgkin Lymphoma:  

Complications

 Historically high dose radiation, staging splenectomy, 

MOPP chemotherapy

 Secondary malignancies

 Solid tumors

 Leukemia/MDS

 Cardiac disease

 Anthracycline chemotherapy:  CHF

 Radiation: CAD, pericarditis, valvular disease, arrhythmias



Hodgkin Lymphoma:  

Complications

 Pulmonary disease

 Bleomycin chemotherapy 

 Hypothyroidism

 Infertility



Lymphoma Part II:  NHL



Non-Hodgkin Lymphoma:  Epidemiology

► Diverse group of malignant tumors of the lymphoid tissues

variously derived from the clonal expansion of B cells, T

cells, natural killer (NK) cells or precursors of these cells

► >40 subtypes

► 50,000 cases annually - 6
th
 most common cause of death by

cancer in the US

► No known etiology in majority

► In minority, a predisposing factor may be present:

► Immunosuppression

► AIDS-defining condition� CNS lymphoma

► Congenital, immunosuppresive medications

► H. pylori� MALT



Etiology

Oncogenic viruses introduce foreign genes into their target

cells.

► Epstein-Barr virus (EBV) —Burkitt lymphoma and lymphoma

in the setting of immunosuppressive therapy

► Human T cell lymphotropic virus I (HTLV-I) —T cell leukemia-

lymphoma (ATL)

► Human Herpesvirus-8 (HHV-8) — Involved in the

development of body-cavity-based lymphomas (eg, primary

effusion lymphoma)





Non-Hodgkin Lymphoma:  Staging



WHO Classification: Non-Hodgkin

Lymphomas

► Precursor B-cell neoplasms

► Precursor B-lymphoblastic leukemia/lymphoma

► Mature (peripheral) B-cell neoplasms

► Chronic lymphocytic leukemia/small lymphocytic lymphoma

► B-cell prolymphocytic leukemia

► Lymphoplasmacytic lymphoma

► Splenic marginal zone B-cell lymphoma

► Hairy cell leukemia

► Plasma cell myeloma/plasmacytoma

► Extranodal marginal zone B-cell lymphoma of MALT type

► Nodal marginal zone B-cell lymphoma

► Follicular lymphoma

► Mantle-cell lymphoma

► Diffuse large B-cell lymphoma

► Primary mediastinal (thymic) large B-cell lymphoma

► Primary effusion lymphoma

► Burkitt lymphoma

► Precursor T-cell neoplasms

► Precursor T-lymphoblastic leukemia/lymphoma

► Mature (peripheral) T-cell neoplasms

► T-cell prolymphocytic leukemia

► T-cell granular lymphocytic leukemia

► Aggressive NK-cell leukemia

► Adult T-cell lymphoma/leukemia

► Extranodal NK/T-cell lymphoma, nasal type

► Enteropathy-associated T-cell lymphoma

► Hepatosplenic T-cell lymphoma

► Subcutaneous panniculitis-like T-cell lymphoma

► Mycosis fungoides/Sezary syndrome

► Peripheral T-cell lymphoma, not otherwise specified

► Angioimmunoblastic T-cell lymphoma

► Anaplastic large-cell lymphoma, ALK pos

► Anaplastic large-cell lymphoma, ALK neg

► Primary cutaneous T-cell lymphomas







Follicular Lymphoma:  General Features

► Indolent lymphoma

► Long survival (8-10 years)

► Non-curable

► t(14;18): overexpression of bcl-2 protein� live forever

protein (prevent apoptosis either by sequestering caspases

or by preventing the release of mitochondrial apoptogenic

factors)

► Presentation

► Incidentally noted lymphadenopathy

► Usually advanced stage at diagnosis

► Can transform to aggressive lymphoma

► Bad prognosis�10 to 70% over time but 2-3% per years



Follicular Lymphoma:  Treatment

► Treatment depends on symptoms

► Observation (“watch and wait”) – no benefit to early

treatment

► Immunotherapy (rituximab)

► Radioimmunotherapy

► Chemotherapy—Rituximab + Bendamustine

► Sequential treatment

► Treat → Remission → Progression → Treat



Extranodal marginal zone lymphoma of mucosa

associated tissue (MALT)

► Non-lymph node sites with chronic antigen stimulation

► Gastric:  H. Pylori� treat with triple therapy

► Salivary gland:  Sjogren’s syndrome (autoimmune)

► Conjunctiva:  Chlamydia psittaci

► Low grade, indolent lymphoma

► Can transform� DLBCL � BCL-2 and CD10 negative, but

BCL-6 positive (inhibit transcription)

► Excellent prognosis



MALT:  Treatment

► Treat underlying inflammatory etiology

► Gastric MALT – H. Pylori tx

► Antibiotic treatment alone sufficient in 70%

► t(11;18) associated with resistance to antibiotics

► Sensitive to radiation





Mantle cell lymphoma:  General

► Non-curable, 6
th
 decade

► Median survival 5 years

► Male predominance

► Generally advanced stage at presentation 70%

► Extranodal involvement:  GI tract (lymphomatous

polyposis)

► CD5+, CD20+, CD19+ CD23-, cyclin D1+ (CCND1 gene)

► Cyclin D1: independent growth and angiogenesis via VEGF production.

Down-regulate Fas expression, leading to increased chemotherapeutic

resistance and protection from apoptosis

► t(11;14) translocation



Mantle cell lymphoma:  Treatment

► There is a small subset of patients with MCL that will have a

more indolent course and may not require treatment initially

► Chemosensitive

► For younger patients, RCHOP/RDHAP followed by auto PBSCT

► Or R-hyperCVAD

► For non-transplant candidates, R-Bendamustine

► Clinical trials





Diffuse Large B-cell lymphoma:  General

► Aggressive lymphoma

► But potentially curable (~50%)

► De novo or transformed low grade lymphoma

► Immunodeficiency (EBV associated)

► Presentation

► Lymphadenopathy

► Rapidly expanding mass

► Extranodal sites

► B symptoms



Diffuse Large B-cell lymphoma:

Prognosis► International Prognostic Index (IPI) predicts 5 year

survival

► Age (≥60)

► Performance status (>2)

► LDH (> ULN)

► Extranodal involvement (>1 site)

► Stage (>2)

► Low risk (0-1) 73%

► Low-int (2) 51%

► High-int (3) 43%

► High risk (4-5) 26%



Diffuse Large B-cell lymphoma:

Treatment

► Combination chemotherapy

► R=rituximab*

► C=cyclophosphamide

► H=doxorubicin

► O=vincristine

► P=prednisone

► If relapse, salvage with platinum based chemotherapy (RICE

or RDHAP) followed by autologous stem cell transplant



Burkitt Lymphoma:  General Features

► High-grade lymphoma

► Most rapidly growing neoplasm in humans

► C-myc translocation (mitosis always!)

► t(8;14)

► Drives cells into cell cycle

► EBV positive in 95% of African variant

► May be associated with HIV

► Potentially curable





Burkitt Lymphoma:  Treatment

► Intensive, short-duration chemotherapy with CNS

directed-therapy

► CODOX-M/IVAC

► Risk of tumor lysis syndrome

► Rapid tumor cell death – spontaneous or due to

treatment

► Hyperuricemia � renal failure

► Hyperkalemia

► Hyperphosphatemia � hypocalcemia

► Metabolic acidosis



Highly aggressive B-cell lymphoma NOS with

features intermediate between DLBCL and Burkitt

lymphoma

► Provisional WHO classification

► Often associated with genetic mutations

► Double hit

► C-MYC and BCL-2

► Triple hit

► Plus BCL-6

► Biologically aggressive

► Poor prognosis



NHL Summary

► Many different subtypes

► T cell vs. B cell

► Indolent vs. aggressive

► Incurable vs. curable

► Histology is the key to making diagnosis

► Excisional lymph node biopsy








