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Lymphoma Estimated Incidence and Mortality: 

SEER data for 2009

Primary Site Total Males Females Total Males Females

Lymphoma 74,490 40,630 33,860 20,790 10,630 10,160

Hodgkin 

Lymphoma

8,510 4,640 3,870 1,290 800 490

Non-Hodgkin 

Lymphoma

65,980 35,990 29,990 19,500 9,830 9,670

Estimated New Cases Estimated Deaths

ÅIncidence and mortality have trended down between 2004-

2006

ÅAbout 419,533 people with a history of NHL were alive in the 

US on Jan 1, 2006.
http://seer.cancer.gov/statfacts/html/nhl.html



B-Cell neoplasms (90-95%)

Precursor B-cell neoplasm

ÅPrecursor B-lymphoblastic 

leukemia/lymphoma (ALL)

Mature (peripheral) B-cell neoplasms

ÅB-cell CLL/SLL (6.7%)

ÅB-cell PLL

ÅLymphoplasmacytic lymphoma (1.2%)

ÅWaldenstromôs macroglobulinemia

ÅHeavy Chain diseases

ÅAlpha heavy chain disease

ÅMu heavy chain disease

ÅGamma heavy chain disease

ÅPlasma cell myeloma

ÅSolitary plasmacytoma

ÅExtraosseus plasmacytoma

ÅSplenic marginal zone B-cell (0.1%)

ÅHairy cell leukemia

ÅHairy cell leukemia-variant

ÅSplenic lymphoma/leukaemia, 

unclassifiable

ÅSplenic diffuse red pulp small B-cell 

lymphoma

ÅExtranodal marginal zone B-cell, MALT 

type (7.6%)

ÅNodal marginal zone B-cell (1.8%)

ÅPediatric nodal marginal zone lymphoma

WHO Classification of Lymphoid Neoplasms-2008

Mature (peripheral) B-cell neoplasms

ÅFollicular lymphoma (22.1%)

ÅPediatric follicular lymphoma

ÅPrimary cutaneous follicle center lymphoma

ÅMantle-cell lymphoma (6.0%)

ÅDiffuse large B-cell lymphoma (30.6%)

ÅT-cell/histiocyte rich large B-cell lymphoma

ÅPrimary DLBCL of the CNS

ÅPrimary cutaneous DLBCL, leg type

ÅEBV positive DLBCL of the elderly

ÅDLBCL associated with chronic inflammation

ÅLymphomatoid granulomatosis

ÅALK positive large B-cell lymphoma

ÅPlasmablastic large B-cell lymphoma

ÅLarge B-cell lymphoma arising in HHV8-assocôd 

multicentric Castlemans disease

ÅMediastinal large B-cell lymphoma (2.4%)

ÅPrimary effusion lymphoma

ÅBurkittôs lymphoma/Burkitt cell leukemia (0.1%)

ÅB-cell lymphoma, unclassifiable, with features 

intermediate between DLBCL and BL

ÅB-cell lymphoma, unclassifiable, with features 

intermediate between DLBCL an d HL



T-cell and NK-cell neoplasms (5-10%)

Precursor T-cell neoplasm

ÅPrecursor T-lymphoblastic lymphoma/leukemia (ALL) (1.7%)

Mature T-cell and NK-cell neoplasms

ÅT-cell PLL

ÅT-cell granular lymphocytic leukemia (LGL)

ÅChronic lymphoproliferative disorder of NK-cells

ÅAggressive NK-cell leukemia

ÅSystemic EBV+ T-cell lymphoproliferative disease of childhood 

ÅHydroa vaccineforme-like lymphoma

ÅAdult T-cell lymphoma/leukemia (HTLV1) (1.1%)

ÅExtranodal NK/T-cell, nasal type

ÅEnteropathy-associated T-cell lymphoma

ÅHepatosplenic gamma-delta T-cell lymphoma (0.1%)

ÅSubcutaneous panniculitis-like T-cell lymphoma alpha-beta

ÅMycosis fungoides (0.1%)

ÅSezary syndrome

ÅPrimary cutaneous CD30+ T-cell lymphoproliferative disorders

ÅLymphomatoid papulosis

ÅPrimary cutaneous anaplastic large cell lymphoma

ÅPrimary cutaneous gamma-delta T-cell lymphoma

ÅPrimary cutaneous CD8+ aggressive epidermotropic cytotoxic T-cell lymphoma

ÅPrimary cutaneous CD4+ small/medium T-cell lymphoma

ÅPeripheral T-cell lymphoma, NOS (7%)

ÅAngioimmunoblastic T-cell (1.2 %)

ÅALCL, ALK pos (2.4%)

ÅALCL, ALK neg

WHO Classification of Lymphoid Neoplasms-2008



WHO Classification of Lymphoid Neoplasms-2008

PTLD

Early lesions
ÅReactive plasmacytic hyperplasia

ÅInfectious mononucleosis-like

PTLD, polymorphic
ÅPolyclonal (rare)

ÅMonoclonal

PTLD, monomorphic (classify according to 

lymphoma classification)

ÅB-cell lymphomas

ÅDLBCL (immunoblastic, centroblastic, 

anaplastic)

ÅBurkittôs/Burkitt-like lymphoma

ÅPlasma cell myeloma

ÅT-cell lymphomas

ÅPTCL, NOS

ÅOther (hepatosplenic, gamma-delta, 

T/NK)

ÅOthers:  

ÅHL-like lesions

ÅPlasmacytoma-like lesions

Hodgkin lymphoma 

Classical Hodgkin lymphoma

ÅNS HL 

ÅLymphocyte-rich classical HL

ÅMC HL

ÅLP HL

Nodular lymphocyte-predominant 

HL



Clinical Classification of NHL 

ÅClinical behavior and prognosis determined by: 

ïPathology

ÅHistologic classification

ÅImmunophenotype

ÅMolecular Markers

ïSite of involvement in some circumstances

ïPatient specific factors

ÅProven prognostication schemes

ïIPI, R-IPI, FLIPI etc.



Clinical Classification of NHL 

ÅIndolent 

ïSlowly progressive over years

ïExcellent prognosis

Å8-12 yr OS in general

ïCure is rare

ïFollicular lymphoma (grade I or II) is prototype

ÅAggressive

ïRapidly progressive

ïPrognosis variable

ïCure possible for some

ïDLBCL is prototype



Indolent Lymphoid Neoplasms: WHO system
Å B-cell

ïCLL/SLL

ïFL grade I and II

ïMarginal Zone Lymphomas

ÅExtranodal (aka MALT lymphomas)

ÅNodal

ÅSplenic

ÅLeukemic

ïHCL

ïLymphoplasmacytic

ïPrimary cutaneous DLBCL

ïPrimary cutaneous follicle center cell

ïMantle cell lymphoma

Å T-cell

ïMF/Sezary 

ïT cell LGL leukemia

ïPrimary cutaneous anaplastic large cell lymphoma

ïSubcutaneous panniculitis-like T cell (alpha/beta)

Å NK-cell

ïNK LGL leukemia

Histology might 

incorrectly suggest 

aggressive clinical 

course



Aggressive Lymphoid Neoplasms: WHO System
Å B-cell

ï DLBCL

ÅPrimary mediastinal large B cell

ÅPrimary effusion large B cell

ÅPrimary cutaneous DLBCL, leg-type

Å Intravascular DLBCL*

ÅPrimary CNS DLBCL*

ï Follicular grade III

ï ALL/lymphoblastic lymphoma*

ï Mantle cell lymphoma

ï BL, Burkitt-like*

ï PLL

Å T-cell

ï ALL/lymphoblastic lymphoma*

ï PTCL

ï Subcutaneous panniculitis-like T cell (gamma/delta)*

ï Extranodal NK/T-cell, nasal type*

ï Enteropathy-type T-cell

ï Hepatosplenic gamma-delta T-cell

ï Angioimmunoblastic

ï ALCL, ALK pos

ï ALCL, ALK neg

ï PLL

Å NK-cell

ï Aggressive NK leukemia

Cure possible but unlikely

Cure possible

*CNS prophylaxis or 

treatment



Diffuse Large B-cell Lymphoma (DLBCL)

ÅWhatôs the problem?

ïMost are cured with standard RCHOP 
chemotherapy

ïAddition of rituximab has resulted in 
remarkable improvement in outcome
Å15-20% increase in overall survival

ïDose intensity remains crucial predictor of 
outcome.
ÅTreatment without dose reductions or delays is 

important to maximize chance of cure.



(Blood. 2007;109:

1857-1861)



(Blood. 2007;109:

1857-1861)

IPI/RIPI Prognostic Factors

Age > 60

Performance status <80%

LDH > ULN

Extranodal sites >1

Stage IV

RIPI

VG = 0

Good = 1,2

Poor = 3,4,5



(Blood. 2007;109:

1857-1861)

PFS OS (4 yr)

VG 94% 94%

Good 80% 79%

Poor 53% 55%



Can we do better?

ÅTweak RCHOP

ÅImprove identification of those who will 

have early relapse or refractory disease 

for inclusion on trials testing different 

approaches



Lancet Oncol 2008; 9: 105ï16

RICOVER-60

ÅBased upon previous data showing 

improved outcomes for pts treated with 

CHOP-14 vs CHOP-21 

Å1222 pt age 61-80 w/ DLBCL

ïRCHOP-14 x 6 or 8 cycles
versus

ïCHOP-14 x 6 or 8 cycles

ÅGCSF started day 6 or 4



Lancet Oncol 2008; 9: 105ï16

RICOVER-60
ÅRCHOP-14 x 6 had best outcome
ïCR = 78%

ïEFS = 66.5%

ïPFS = 73.4%

ïOS (3 yr) = 78.1%

ÅConfirmed importance of adding Rituximab

Å6 cycles > 8 cycles 
ïIncreased treatment related deaths and secondary 
malignancies in pts txôd with 8 cycles

ïNo improvement in outcome seen in those w/PR after 
6 cycles who ultimately received 8 cycles over those 
who received 6 cycles.



Lancet Oncol 2008; 9: 105ï16

RICOVER-60

RCHOP-14 x 6

CHOP-14 x 8

RCHOP-14 x 8

CHOP-14 x 6



Lancet Oncol 2008; 9: 105ï16

RICOVER-60
ÅRCHOP-21 x 6 v RCHOP-14 x 6 remains an 

open question.  
ïAdding R to CHOP might negate benefit of dose 

density seen with CHOP-14 v CHOP-21 (B2 trial)

ïQ21 day regimen might decrease toxicity

ÅRCHOP-14 toxicity was considerable

ïInfection 29%

ïRBC transfusion 41%

ïAbxðinterventional 45%

ïCost needs to be considered

ÅCost of toxicities

ÅNeulasta charge approx $6500/dose, adds 39K-
52K to treatment cost (if otherwise wouldnôt be 
used)
ï64,000 cases NHL/yr in US x .33 DLBCL = 21,120

ï21,120 x $39,000 = $82,368,000 in additional charges



(Blood. 2007;109:

1857-1861)

PFS OS

VG 94% 94%

Good 80% 79%

Poor 53% 55%

Implies few patients 

with relapsed or 

refractory disease are 

salvaged.



CR 81%

PR 8%

Refractory 7%

Died before or 

during tx

3%

Relapse 10% 

OS 85%

RFS 86%

OS Rel/Ref 25% (0% ref)

No obvious 

predictors of poor 

outcome:

Å22% of males vs 

10% of females

Å21% MIB-1 >

75% vs 10% < 

75%

Å19% St II-IV vs 

6% St I

ÅIPI/RIPI not 

predictive

Major challenge is the upfront identification of 

RCHOP refractory pts and development of effective 

treatments for them.  



NK and T cell lymphomas



NK and T cell lymphomas

J Clin Oncol 26:4124-4130


