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Estimates of annual changes in lymphoma Estimates of annual changes in lymphoma 
incidence in Europeincidence in Europe (15-79 yrs olds)

CountryCountry changechange 95% C.I95% C.I..
DenmarkDenmark 2.7%2.7% 0.8 to 4.50.8 to 4.5
FinlandFinland 4.5%4.5% 1.3 to 7.81.3 to 7.8
FranceFrance 2.8%2.8% --3.5 to 9.53.5 to 9.5
ItalyItaly 6.9%6.9% 3.3 to 10.53.3 to 10.5
NetherlandsNetherlands 5.7%5.7% 2.1 to 9.42.1 to 9.4
SpainSpain 8.0%8.0% 2.2 to 14.32.2 to 14.3
UKUK 3.5%3.5% 1.6 to 5.41.6 to 5.4

total NHLtotal NHL 4.2%4.2% 3.1 to 5.33.1 to 5.3

HODGKINHODGKIN’’S DISEASE, totalS DISEASE, total0.1%0.1% --1.9 to 2.11.9 to 2.1



NHL increasing incidence NHL increasing incidence 
USA 1974USA 1974--19881988

•• nodal cases increase: 1.7 nodal cases increase: 1.7 -- 2.5% per year2.5% per year

•• extranodalextranodal casescases increase:  3.0 increase:  3.0 -- 6.9% per year6.9% per year

•• sites with the greatest increase : sites with the greatest increase : 

skin skin 
stomach stomach 
intestine intestine 
brain and eyebrain and eye



Usa and Canada 27%  of Usa and Canada 27%  of allall NHLsNHLs
ItalyItaly 48%  48%  
The Netherlands  41%The Netherlands  41%
Denmark  37%Denmark  37%
Israel  36%Israel  36%
Lebanon  44% Lebanon  44% 
Hong Kong  29% Hong Kong  29% 
Developing Developing countriescountries ??

PrimaryPrimary ExtranodalExtranodal Lymphomas Lymphomas FrequencyFrequency
in in DifferentDifferent CountriesCountries



PrimaryPrimary ExtranodalExtranodal LymphomasLymphomas

A A generalgeneral definitiondefinition

““clinically dominantclinically dominant”” extranodalextranodal componentcomponent after after 
routine routine stagingstaging proceduresprocedures

No or only No or only ““minorminor”” ((<< 25% of total 25% of total tumortumor volume) volume) 
nodalnodal involvement involvement 

D’Amore et al. 1991



Primary Primary ExtranodalExtranodal Lymphomas:Lymphomas:
Survival by histology and site in the IELSG seriesSurvival by histology and site in the IELSG series



PrimaryPrimary ExtranodalExtranodal LymphomasLymphomas

Specific staging procedures for specific localizations
Gastrointestinal  tract: Gastrointestinal  tract: 
endoscopy with multiple biopsies, endoscopic ultrasound, endoscopy with multiple biopsies, endoscopic ultrasound, 
WaldeyerWaldeyer’’s ring examinations ring examination

WaldeyerWaldeyer’’s ring: s ring: 
gastrogastro--duodenal endoscopy with multiple biopsiesduodenal endoscopy with multiple biopsies

Central nervous system:Central nervous system:
cranial (and spinal when appropriate) MRI, stereotaxic biopsy, cranial (and spinal when appropriate) MRI, stereotaxic biopsy, 
lumbar puncture with CSF examination, eye examination with slitlumbar puncture with CSF examination, eye examination with slit--lamplamp

Nasal cavity, nasopharynx, paranasal sinus, orbit: Nasal cavity, nasopharynx, paranasal sinus, orbit: 
CT CT scanscan or MRI of the head and or MRI of the head and neckneck

TestisTestis::
clinicalclinical and and ultrasonographicultrasonographic scrotumscrotum examinationexamination, , 
lumbarlumbar puncturepuncture withwith CSF CSF examinationexamination



Classification of primary gastrointestinal Classification of primary gastrointestinal 
NHLNHL

BB--cellcell
MALT typeMALT type
DLCLDLCL
IPSIDIPSID
Mantle cell (Mantle cell (LymphomatousLymphomatous polyposispolyposis))
BurkittBurkitt’’ss
Other types corresponding to nodal equivalentsOther types corresponding to nodal equivalents

TT--cellcell
EnteropathyEnteropathy associated Tassociated T--cell lymphoma (EATCL)cell lymphoma (EATCL)
Other types not associated with Other types not associated with enteropathyenteropathy



TheThe MALTMALT conceptconcept

•• Acquired MALTAcquired MALT
where lymphoid tissue is not a natural component where lymphoid tissue is not a natural component 
(e.(e.gg..,, SjSjöögrengren, Hashimoto, , Hashimoto, HH. p. pyloriylori--gastritis)gastritis)

• Native MALTNative MALT
normally present in certain normally present in certain extranodalextranodal sites sites 
(e.(e.gg..,, PeyerPeyer’’ss patches)patches)

• MALT  LymphomaMALT  Lymphoma
first described in the stomach by Isaacson and Wright      first described in the stomach by Isaacson and Wright      
in 1983, but can arise from a wide variety of     in 1983, but can arise from a wide variety of     
extranodalextranodal tissues (usually at acquired MALT sites)tissues (usually at acquired MALT sites)



not the samenot the same

frequencyfrequency **
ExtranodalExtranodal Marginal Zone BMarginal Zone B--Cell Cell 
Lymphoma of Lymphoma of mucosamucosa--associatedassociated
lymphoidlymphoid--tissuetissue ((MALTMALT))

7.6%7.6%

Nodal Marginal Zone BNodal Marginal Zone B--CellCell
LymphomaLymphoma

1.8%1.8%

SplenicSplenic Marginal Zone BMarginal Zone B--CellCell
LymphomaLymphoma

0.8%0.8%

** The NHL Classification Project, Blood 1997The NHL Classification Project, Blood 1997

WHO CLASSIFICATION 2001WHO CLASSIFICATION 2001



MALTMALT lymphomalymphoma
((ExtranodalExtranodal Marginal Zone BMarginal Zone B--Cell Lymphoma Cell Lymphoma of of MALT)MALT)

HISTOLOGICAL FEATURES AND HISTOLOGICAL FEATURES AND 
PHENOTYPEPHENOTYPE

centrocytecentrocyte--like cells like cells ((usuallyusually))
lymphoepitheliallymphoepithelial lesions lesions 
plasma cell differentiationplasma cell differentiation
scattered transformed blastsscattered transformed blasts
admixed nonadmixed non--neoplasticneoplastic TT--cellcell
follicular colonisationfollicular colonisation
sIgsIg (usually (usually IgMIgM + and + and IgDIgD -- ))
CD20, CD21, CD35 positiveCD20, CD21, CD35 positive
CD5, CD10, CD23 negative

http://www.ncl.ac.uk/pathology/teaching/

CD5, CD10, CD23 negative



Molecular evidence of an antigenMolecular evidence of an antigen--
driven process in MALT lymphomadriven process in MALT lymphoma

VH                       - N-DH(-DH)-N - JH

FR1  CDR I     FR2    CDR II    FR3          CDR III          FR4

Somatic Somatic hypermutationhypermutation of  the immunoglobulin heavy chain gene of  the immunoglobulin heavy chain gene 
andand intraclonalintraclonal variation suggest positive antigen  selection and variation suggest positive antigen  selection and 
derivation from derivation from postgerminalpostgerminal centercenter BB--cells cells 

BertoniBertoni , BJH 1997, BJH 1997

The tumor The tumor IgIg does not usually recognize does not usually recognize H H pylorypylory but several but several 
autoantigensautoantigens (it is frequently derived from (it is frequently derived from germlinegermline IgIg genes that genes that 
are commonly involved in the production of are commonly involved in the production of autoantibodiesautoantibodies))

Zucca, Zucca, LeukemiaLeukemia 19981998



H. pylori and MALT lymphoma
a model of tumor progression
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Three translocations in one disease Three translocations in one disease 
affecting the same signalling pathwayaffecting the same signalling pathway

rare, 2%rare, 2%
t(1;14)t(1;14)
BCL10 BCL10 

deregulation

common, 35%common, 35%
t(11;18)t(11;18)

API2API2//MMAALTLT1 1 
fufusion

at at nonnon--GIGI sitessites, 20%, 20%
t(14;18) t(14;18) 
MALT 1 MALT 1 

deregulationderegulationderegulation sion

NFNF--kkB activationB activation

AntibioticAntibiotic--resistantresistant gastricgastric
MALT MALT lymphomalymphoma ……and and thethe restrest??



Another translocation in MALT lymphomaAnother translocation in MALT lymphoma
A novel A novel t(3;14)(p13;q32)t(3;14)(p13;q32) detecteddetected in approx. 9% of casesin approx. 9% of cases

t(3;14) t(3;14) involves the FOXP1 gene and the involves the FOXP1 gene and the IgHIgH genegene

t(3;14) t(3;14) foundfound in MALT in MALT lymphomaslymphomas of the of the ocularocular adnexaadnexa, , 
thyroidthyroid skinskin, , seemsseems uncommonuncommon in the in the stomachstomach

NearlyNearly allall t(3;14)+ MALT t(3;14)+ MALT lymphomaslymphomas harboredharbored
additionaladditional geneticgenetic abnormalitiesabnormalities, , suchsuch asas +3. +3. 

RealReal--timetime quantitative RTquantitative RT--PCR PCR showedshowed upup--regulationregulation of of 
FOXP1 in FOXP1 in casescases withwith t(3;14)(p14t(3;14)(p14.1.1;q32) or ;q32) or trisomytrisomy 3. 3. 

StreubelStreubel et al. ASH 2004;   et al. ASH 2004;   WlodarskaWlodarska et al. ASH 2004et al. ASH 2004



FOXP1 FOXP1 expressionexpression in DLBCLin DLBCL

FOXP1FOXP1 a a transcriptionaltranscriptional
repressorrepressor differentiallydifferentially
expressedexpressed in in restingresting
andand activatedactivated B B cellscells

High FOXP1 expressionHigh FOXP1 expression
inin 18% of 18% of DLBCL, usually DLBCL, usually 
with nonwith non--GCGC, , activatedactivated
BB--cellcell phenotypephenotype

High FOXP1 High FOXP1 expressionexpression
associatedassociated withwith MUMMUM--11
andand BCL2 BCL2 expression expression 
inin the the absenceabsence of t(14; 18) of t(14; 18) 

High FOXP1 High FOXP1 expressionexpression, , is anis an independentindependent poorpoor prognosticprognostic factorfactor

BarransBarrans etet al.al. BloodBlood 20042004



FOXP1 expression in MALT lymphomas predicts FOXP1 expression in MALT lymphomas predicts 
poor prognosis and transformation to DLBCLpoor prognosis and transformation to DLBCL

Nuclear FOXP1 expression in 
30% of MALT lymphomas

FOXP1 positivity associated 
with poor outcome

MALT lymphomas with strong 
FOXP1 expression are at risk 
of transforming into an 
aggressive DLBCL of non-GC 
phenotype if they carry, in 
addition, a polymorphic 
histology and the presence of 
trisomy 3 and 18. 

Sagaert et al. JCO 2006



Clinical and biological features associated with the four main Clinical and biological features associated with the four main 
recurrent translocations of MALT lymphomasrecurrent translocations of MALT lymphomas

TranslocationTranslocation t(11;18)(q21,q21)t(11;18)(q21,q21) t(1;14)(p22;q23)t(1;14)(p22;q23) t(14;18)(q32,q21)t(14;18)(q32,q21) t(3;14)(p14.1;q32)t(3;14)(p14.1;q32)

ProductProduct cIAP2cIAP2--MALT1 MALT1 
fusion proteinfusion protein

Overexpression of Overexpression of 
BCL10BCL10

Overexpression of Overexpression of 
MALT1 MALT1 

Overexpression of Overexpression of 
FOXP1 FOXP1 

% of cases% of cases 1515––40%40% 11––2%2% 20%20% 10%?10%?

Main lymphoma Main lymphoma 
localizationslocalizations

Stomach, lung, Stomach, lung, 
intestineintestine Stomach, lungStomach, lung Salivary glands, Salivary glands, 

skin,  orbit, liverskin,  orbit, liver Thyroid, orbit, skin,Thyroid, orbit, skin,

MALT1 MALT1 
expressionexpression

Cytoplasmic, Cytoplasmic, 
weakweak

Cytoplasmic, Cytoplasmic, 
weakweak

Cytoplasmic, Cytoplasmic, 
strongstrong UnknownUnknown

BCL10 expressionBCL10 expression Nuclear, strongNuclear, strong Nuclear, strongNuclear, strong Cytoplasmic, Cytoplasmic, 
strongstrong UnknownUnknown

FOXP1 FOXP1 
expressionexpression UnknownUnknown UnknownUnknown UnknownUnknown NuclearNuclear

NFkB activationNFkB activation YesYes YesYes YesYes UnknownUnknown

Additional Additional 
aberrationsaberrations No?No? YesYes YesYes YesYes

Histologic Histologic 
transformation transformation NoNo YesYes YesYes YesYes

Bertoni & ZuccaBertoni & Zucca , J, J. Clin. Invest. 2006;116:22. Clin. Invest. 2006;116:22--2626



Genetic heterogeneity in gastric MALT Lymphoma: Genetic heterogeneity in gastric MALT Lymphoma: 
is t(11;18) associated with a stable karyotype?is t(11;18) associated with a stable karyotype?

CGH study, N=26CGH study, N=26
•• 9/26 with t(11;18)9/26 with t(11;18)
•• 5/9 with additional aberrations5/9 with additional aberrations
•• all cases without t(11;18) had complex abnormalitiesall cases without t(11;18) had complex abnormalities

Du et al, BJH 2006Du et al, BJH 2006

FISH study, N=42FISH study, N=42
•• 7/42 with t(11;18)7/42 with t(11;18)
•• 6/7 with additional aberrations6/7 with additional aberrations

Tibiletti et al, submitted 2007



Genetic Heterogeneity in MALT LymphomaGenetic Heterogeneity in MALT Lymphoma

CytogeneticCytogenetic aberrations in 93%, balanced translocations in aberrations in 93%, balanced translocations in 
75% 75% 
IGH rearranged in 95% of translocations IGH rearranged in 95% of translocations 
1 case had novel t(6;7)(q25;q11). 1 case had novel t(6;7)(q25;q11). 
IGH partner genes involved MALT1, FOXP1, BCL6 and 4 IGH partner genes involved MALT1, FOXP1, BCL6 and 4 
new chromosomal regions on 1p, 1q, 5q, and 9p. new chromosomal regions on 1p, 1q, 5q, and 9p. 
novel partner genes identified on 1p (CNN3), 5q (ODZ2), novel partner genes identified on 1p (CNN3), 5q (ODZ2), 
and 9p (JMJD2C). and 9p (JMJD2C). 
Immunohistochemistry for MALT1, BCL10, FOXP1, and NFImmunohistochemistry for MALT1, BCL10, FOXP1, and NF--
kB demonstrated that NFkB demonstrated that NF--kB and FOXP1 were not activated kB and FOXP1 were not activated 
in the majority of the cases.in the majority of the cases.

Streubel et al. ASH 2006Streubel et al. ASH 2006



No No significantsignificant differencedifference in in survivalsurvival betweenbetween treatment treatment 
subsetssubsets in in patientspatients withwith stage IE stage IE gastricgastric MALT MALT lymphomalymphoma

TreatmentTreatment nn additionaladditional CRCR 55--years OSyears OS
tumorstumors raterate (95% Cl)(95% Cl)

(n of (n of ptspts))

AntibioticsAntibiotics 4545 55 67%67% 94% (6594% (65--99)99)
LocalLocal treatmenttreatment 1414 33 100%100% 92% (5792% (57--99)99)
ChemotherapyChemotherapy 88 33 50%50% 75% (3275% (32--93)93)
CombinedCombined modalitymodality 55 11 100%100% 80% (2080% (20--97)97)

TotalTotal 7272 1212 74%74% 89% (7689% (76--96)96)

aa surgery surgery ±± RTRT
bb surgery+ adjuvant chemotherapysurgery+ adjuvant chemotherapy

PinottiPinotti et al, 1997et al, 1997

a

b



Response to antibiotics
in stage I gastric MALT lymphoma

ReferenceReference nn stagingstaging CR rateCR rate time to CR    time to CR    relapsesrelapses
procedureprocedure (%)(%) ((mosmos.) .) (n)(n)

SavioSavio, 1996, 1996 1212 CTCT 8484 22--44 00
PinottiPinotti, 1997, 1997 4545 CTCT 6767 33--1818 22
Neubauer, 1997 Neubauer, 1997 5050 CTCT±±EUSEUS 8080 11--99 55
NobreNobre LeitaoLeitao, 1998, 1998 17 17 CTCT++EUSEUS 100100 11--1212 11
SteinbachSteinbach, , 19991999 2323 CTCT±±EUSEUS 5656 33--4545 00
Montalban, 2001Montalban, 2001 1919 CTCT±±EUSEUS 9595 22--19 19 00
RuskoneRuskone--FormestrauxFormestraux, 2001, 2001 2424 CTCT++EUSEUS 7979 22--18 18 22
LY03 interim LY03 interim analysisanalysis, 2000      190, 2000      190 CTCT 6262 33--2424 1515



Gastric MALT lymphoma:Gastric MALT lymphoma:
FirstFirst--Line TherapyLine Therapy

Eradication therapyEradication therapy
>90% >90% H.PyloriH.Pylori eradicationeradication
≈≈ 5050--100% histological CR 100% histological CR 
>10% recurrence ?>10% recurrence ?
(problems with definition, (problems with definition, 
increasing recurrences with longer followincreasing recurrences with longer follow--up?)up?)

How should we treat persistent How should we treat persistent 
or recurrent lymphoma after eradication or recurrent lymphoma after eradication 
therapy?therapy?



IELSG IELSG StudyStudy of Rituximab of Rituximab 
in MALT in MALT lymphomalymphoma (375 mg/m2/wk x4)

3344 ptpts,s, 11 11 withwith previuospreviuos CT,CT, 15 gastric,  15 gastric,  2020 stage IVstage IV
median followmedian follow--up 15 up 15 monthsmonths

responseresponse nn %% 95% C.I.95% C.I.

ORRORR 25 25 7373 5555--8787
SDSD 6 6 1818 77--3535
PDPD 3 3 99 1919--2424

4 CR and 4 PR (ORR 73%, 4 CR and 4 PR (ORR 73%, 95% C.I.95% C.I. 3939--94) 94) 
in 11 in 11 patientspatients withwith localizedlocalized gastricgastric lymphomalymphoma

ConconiConconi, , BloodBlood 20032003



InitialInitial primaryprimary nonnon--GIGI MALT MALT lymphomalymphoma locationslocations



Bacterial infections and Bacterial infections and nongastricnongastric
MALT lymphomasMALT lymphomas

Analogous to H. pylori the in the stomach:

BorreliaBorrelia burgdorferiburgdorferi infection, may represent the infection, may represent the 
background for the development of background for the development of cutaneouscutaneous MZLMZL

CerroniCerroni 1997, 1997, RoggeroRoggero 20002000

ChlamidiaChlamidia psittacipsittaci infectioninfection can can provideprovide the the antigenantigen
stimulationstimulation, , whichwhich maymay contributecontribute toto the the pathogenesispathogenesis of of 
ocularocular adnexaadnexa lymphomaslymphomas

FerreriFerreri 20042004

Campylobacter Campylobacter jejunijejuni may be associated with IPSIDmay be associated with IPSID
LecuitLecuit 20042004



LymphomaLymphoma of of ocularocular adnexaadnexa

Location:  Location:  conjunctivaconjunctiva, , lacrimallacrimal glandgland, , orbitalorbital soft soft 
tissuestissues, , eyelideyelid

More common More common thanthan intraocularintraocular, , whichwhich isis subset of subset of 
PP--CNSCNS--lymphomalymphoma: do : do notnot confuse the confuse the twotwo sitessites !!

HystologyHystology:: 75% MALT75% MALT
1010--15% 15% follicularfollicular
55--7% DLBCL7% DLBCL



Prospective trial of doxycycline in OALProspective trial of doxycycline in OAL

•• 27 OAL patients treated  with a 327 OAL patients treated  with a 3--week course of week course of 
doxycyclinedoxycycline
–– 15 newly diagnosed and 12 pretreated 15 newly diagnosed and 12 pretreated 
–– 11 11 Chlamidia psittaci Chlamidia psittaci --positive and 16 negativepositive and 16 negative

•• at a median fat a median f--up of 14 mos, 6 CR and 7 PR (ORR = 48%)up of 14 mos, 6 CR and 7 PR (ORR = 48%)
–– Lymphoma regression observed in both Cp+ (7 of 11) Lymphoma regression observed in both Cp+ (7 of 11) 

and Cpand Cp-- patients (6 of 16)patients (6 of 16)

•• Doxycycline was well tolerated.Doxycycline was well tolerated.

Ferreri et al. JNCI 2006Ferreri et al. JNCI 2006



ChlamydiaChlamydia or not or not ChlamydiaChlamydia, that is the , that is the 
questionquestion

Zucca & BertoniZucca & Bertoni
JNCI 2006JNCI 2006



LymphomaLymphoma of of ocularocular adnexaadnexa

Treatment:Treatment:
1.1. avoidavoid extensiveextensive surgerysurgery
2.2. in in mostmost casescases RadiotherapyRadiotherapy treatment oftreatment of

choicechoice

After CR, After CR, riskrisk of of locoregionallocoregional relapserelapse veryvery lowlow..
MostMost common site of common site of relapserelapse: : controlateralcontrolateral orbitorbit
DistantDistant failurefailure rate: 20rate: 20--40%40%
OverallOverall survivalsurvival at 10 at 10 yearsyears:  :  > 90%> 90%
Role of Role of DoxocyllinDoxocyllin??



IELSG IELSG StudyStudy of of nonnon--gastricgastric MALT MALT lymphomalymphoma: : 
Outcome according to the primary siteOutcome according to the primary site

Extranodal site 5-years OS 5-years PFC
(95% Cl) (95% Cl)

Skin 100% 53% (22-77)
Orbit 80% (40-95) 23% (1-62)
Conjunctiva 100% 100%
Salivary gland 97% (81-100) 67% (48-81)
Upper airways 46% (7-80) 0
Lung 100% 75% (41-91)
Thyroid 100% 100%
Multiple MALT sites, only 100% 0

Zucca et al. Blood, 2003



INTERNATIONAL EXTRANODAL LYMPHOMA STUDY GROUPINTERNATIONAL EXTRANODAL LYMPHOMA STUDY GROUP

IELSGIELSG--19 19 StudyStudy
RRandomizedandomized trial of chlorambucil trial of chlorambucil versusversus
chlorambucil plus rituximab in MALT lymphomachlorambucil plus rituximab in MALT lymphoma

Chlorambucil weeks 1-6          //    9-10    //    13-14   //    17-18   //    21-22
(6 mg/m2 /d)

Control arm

Chlorambucil weeks 1-6          //    9-10    //    13-14   //    17-18   //    21-22
(6 mg/m2 /d)

1 8 15 22  42 56  70 84 98   112 126 140 154

Rituximab ↑ ↑ ↑ ↑ ↑ ↑ ↑ ↑
(375 mg/ m2 )

Study arm

day

ielsg@ticino.com



PCNSLPCNSL:: AAn n EExcitingxciting CChallengehallenge

Progressively increasing incidence.Progressively increasing incidence.

Peculiar clinical behaviorPeculiar clinical behavior

Poorly known molecular profilePoorly known molecular profile

It arises from a cell type not normally present in CNSIt arises from a cell type not normally present in CNS

It arises in an anatomical site with certain structural, It arises in an anatomical site with certain structural, 
biological and immunological characteristicsbiological and immunological characteristics

Even if it exhibits one of the worst prognoses among Even if it exhibits one of the worst prognoses among 
NHL, it is a curable brain tumor.NHL, it is a curable brain tumor.



Standard PracticeStandard Practice
Therapeutic StrategyTherapeutic Strategy
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ChemoChemo--radiotherapyradiotherapy
ChemotherapyChemotherapy alone

RadiotherapyRadiotherapy alone
SurgerySurgery aloneUntreatedUntreated

Reni M. et al. Ann Oncol 1997Reni M. et al. Ann Oncol 1997

pp << 0,000010,00001



RelevantRelevant QuestionQuestion

… the question is not whether chemotherapy
should be administered, but what is the best 
regimen? HD-MTX is the single most active
agent in PCNSL, but what is the optimal
dose and can it be given as a single agent or 
is combination therapy necessary?

De De AngelisAngelis LM. J LM. J ClinClin OncolOncol ((DecDec 15) 200315) 2003



Report of an International  Report of an International  WorkshopWorkshop to define consensus to define consensus 
guidelines on standard baseline evaluation and response guidelines on standard baseline evaluation and response 
criteria for primary CNS lymphomacriteria for primary CNS lymphoma
Lauren E. Lauren E. AbreyAbrey, and others or for the IPCG, and others or for the IPCG

JCO, 23:5034;2005JCO, 23:5034;2005

http://www.ielsg.org/ipcg/IPCG.html


IELSG prognosticIELSG prognostic score for PCNSLscore for PCNSL

Significant predictors of poor outcome:Significant predictors of poor outcome:

Age >60 Age >60 ysys
PS >1PS >1
elevated LDHelevated LDH
high CSF protein concentration, high CSF protein concentration, 
involvement of deep regions of the brain involvement of deep regions of the brain 
These 5 variables were used to design a These 5 variables were used to design a 
prognostic scoreprognostic score

FerreriFerreri et al. J et al. J ClinClin OncolOncol 20032003



PCNSL survival according to the IELSG PCNSL survival according to the IELSG 
prognosticprognostic scorescore

Subset of 75 cases treated Subset of 75 cases treated 
with HDwith HD--MTX +/MTX +/-- WBRTWBRT

105 cases with complete data about 105 cases with complete data about 
all the 5 prognostic variablesall the 5 prognostic variables FerreriFerreri et al. J et al. J ClinClin OncolOncol 20032003



RandomizaRandomizattionion

IELSG score: 0 IELSG score: 0 -- 1 / 2 1 / 2 -- 3 / 4 3 / 4 -- 55

Intention to irradiate pts > 60 Intention to irradiate pts > 60 ysys. in CR after CHT. in CR after CHT

MTX 3.5 g/mMTX 3.5 g/m22, d1, d1
AraAra--C 2 g/mC 2 g/m22 x 2, d2x 2, d2--33

(every 3 weeks)(every 3 weeks)

MTX 3.5 g/mMTX 3.5 g/m22, d1, d1
(every 3 weeks)(every 3 weeks)



Intrathecal ChemotherapyIntrathecal Chemotherapy

MeningesMeninges are are involvedinvolved onlyonly in 5% of in 5% of failuresfailures. . 

MeningealMeningeal failurefailure isis associatedassociated withwith brainbrain relapserelapse in >90%.in >90%.

BrainBrain failurefailure isis the cardinal the cardinal prognosticprognostic eventevent, , obscuringobscuring the the 
effect of concurrent effect of concurrent meningealmeningeal relapse on survival, and the relapse on survival, and the 
potential benefit of potential benefit of intrathecalintrathecal chemotherapychemotherapy. . 

No No defineddefined rolerole forfor intrathecalintrathecal chemotherapychemotherapy in PCNSL.in PCNSL.

IntrathecalIntrathecal chemotherapychemotherapy ônlyônly forfor CSF CSF +ve+ve patientspatients..

HDHD--MTX (MTX (≥≥ 3 g/m3 g/m22) ) treatstreats adequatelyadequately meningesmeninges. . 

ImprovementsImprovements in CHT and RT in CHT and RT shouldshould bebe consideredconsidered asas
prioritiespriorities..



LymphomaLymphoma of  the of  the testistestis

EpidemiologyEpidemiology

First report in First report in 1877 (1877 (M. Malassez, Bull.Soc.Anta ParisM. Malassez, Bull.Soc.Anta Paris))

5% of all testicular malignancies5% of all testicular malignancies

<2% of all non<2% of all non--HodgkinHodgkin’’s lymphomas lymphoma

Incidence: 0.26/100,000 per year Incidence: 0.26/100,000 per year 

85% of case in men older than 60 yr85% of case in men older than 60 yr

the commonest the commonest testistestis neoplasmneoplasm after 60 after 60 yryr

ZUCCA 2003ZUCCA 2003



LymphomaLymphoma of  the of  the testistestis

PeculiarPeculiar featuresfeatures

Somatic Somatic hypermutationhypermutation of of IgHIgH genes and genes and plasmacytoidplasmacytoid
differentiationdifferentiation in ~50%in ~50%

antigenantigen--driven stimulation?driven stimulation?
HylandHyland et al. 1998et al. 1998

Altered expression of adhesion molecules Altered expression of adhesion molecules 
early early disseminationdissemination??

HorstmannHorstmann & & TimensTimens 19961996

Alterations  of HLA class I and II regionsAlterations  of HLA class I and II regions
immune immune escapeescape??

RiemersmaRiemersma etet al. 2000; al. 2000; JordanovaJordanova etet al. 2003al. 2003

ZUCCA 2003ZUCCA 2003



IELSG Testis Lymphoma Study
((ZuccaZucca et al. JCO et al. JCO 2003)2003)

Patients characteristicsPatients characteristics
373 patients, median age 66 years (range:19373 patients, median age 66 years (range:19--91)91)
Data provided by 23 centersData provided by 23 centers

Stage (n=373)Stage (n=373) IPI (n=302)IPI (n=302)
I     214 ptsI     214 pts LowLow 82 pts82 pts
II      81 ptsII      81 pts LowLow--IntInt 25 pts25 pts
III       7 ptsIII       7 pts IntInt--HighHigh 26 pts26 pts
IV     71 ptsIV     71 pts HighHigh 19 pts19 pts
B symptoms          33 pts B symptoms          33 pts 9%9%
PS (ECOG) >1      50 pts PS (ECOG) >1      50 pts 13%13%
Additional Additional extranodalextranodal sites  69 pts sites  69 pts 18%18%

} }79% 81%



IELSG Testis Lymphoma StudyIELSG Testis Lymphoma Study
((Zucca et al. JCO 2003)Zucca et al. JCO 2003)

Overall Survival, n=373Overall Survival, n=373
55--yr OS 48%yr OS 48%

1010--yr OS 27%yr OS 27%

survivalsurvival
00 1010 2020 3030

0.000.00

0.250.25

0.500.50

0.750.75

1.001.00



IELSGIELSG--1010 StudyStudy Design Design 
ProspectiveProspective therapeutic study of testis lymphomatherapeutic study of testis lymphoma

3x R3x R--CHOP + CHOP + intrathecalintrathecal MTX (12 mg/wk on weeks 1 to 4)MTX (12 mg/wk on weeks 1 to 4)

STAGE II in PRSTAGE II in PR

+ 5x R+ 5x R--CHOPCHOP
(total 8 cycles)(total 8 cycles)

RESTAGINGRESTAGING

STAGE ISTAGE I

+ 3x R+ 3x R--CHOPCHOP
(total 6 cycles)(total 6 cycles)

++
Scrotal RTScrotal RT
2525--30 Gy30 Gy

STAGE II in CRSTAGE II in CR

+ 3x R+ 3x R--CHOPCHOP
(total 6 cycles)(total 6 cycles)

++
Scrotal + IF RTScrotal + IF RT

3030--35 Gy35 Gy

RESTAGINGRESTAGING

if CRif CR
Scrotal + Scrotal + 

IF RTIF RT
3030--35 Gy35 Gy

if PRif PR
Scrotal + Scrotal + 

IF RTIF RT
3535--45 Gy45 Gy



Challenges in the treatment ofChallenges in the treatment of
primary testicular lymphomaprimary testicular lymphoma

high riskhigh risk of extranodal of extranodal relapsesrelapses
high riskhigh risk of controlateral of controlateral failure (failure (42% at 15 years)42% at 15 years)
high riskhigh risk of CNS of CNS recurrence (recurrence (34% at 10 years)34% at 10 years)

Risk of contralateral testis relapse 
with and  without RT

Risk  of CNS failure

Zucca et Zucca et al. Jal. J Clin Oncol, 2003Clin Oncol, 2003



IELSG 10IELSG 10-- Outcomes Outcomes 
33--year PFS 84% (95% CI 65year PFS 84% (95% CI 65--93%)93%) 33--year EFS 79% (95% CI 60year EFS 79% (95% CI 60--90%)90%)
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Event Free Survival

7 relapses/PD:
2 nodal 
3 extranodal (skin, pleura) + nodal
2 CNS (1 meningeal and 1 nodal + meningeal)

Median Follow-up 30 months, Overall Survival 87%
9 Failures (6 relapses and 1 PD, 1 AML, 1 hearth failure)
5 Deaths (3 due to NHL,  1 AML,  1 heart failure)
No early toxic deaths
Late events: 1 AML, 1 Heart failure, 1 MDS)

Median FollowMedian Follow--up 30 months, Overall Survival 87%up 30 months, Overall Survival 87%
9 Failures (9 Failures (6 relapses and 1 PD, 1 AML, 1 hearth failure)6 relapses and 1 PD, 1 AML, 1 hearth failure)
5 Deaths (3 due to NHL,  1 AML,  1 heart failure)5 Deaths (3 due to NHL,  1 AML,  1 heart failure)
No early toxic deathsNo early toxic deaths
Late events: 1 AML, 1 Heart failure, 1 MDS)Late events: 1 AML, 1 Heart failure, 1 MDS) (Vitolo et al ASH 2006)(Vitolo et al ASH 2006)



IELSG 10IELSG 10-- preliminary analysispreliminary analysis

RR--CHOP + IT MTX + Scrotal RT is a feasible program CHOP + IT MTX + Scrotal RT is a feasible program 
with acceptable toxicity also in elderly patientswith acceptable toxicity also in elderly patients

With a median FU of 30 With a median FU of 30 mosmos, 3, 3--yrs PFS is 84%. yrs PFS is 84%. 

The results suggest an improvement in comparison with The results suggest an improvement in comparison with 
our retrospective series our retrospective series 

ContralateralContralateral testis relapses have been eliminatedtestis relapses have been eliminated

CNS recurrence seems to be reducedCNS recurrence seems to be reduced

(Vitolo et al ASH 2006)(Vitolo et al ASH 2006)



A A retrospective international study ofretrospective international study of
P rimary Lymphoma of the Breast (IELSGP rimary Lymphoma of the Breast (IELSG--1515))

Overall SurvivalOverall Survival

Overall Survival
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The median overall survival was The median overall survival was 8.4 years8.4 years (95% CI: 6.5, 10.9)(95% CI: 6.5, 10.9)
The median followThe median follow--up duration was 5.5 yearsup duration was 5.5 years
IPI was the only prognostic factor that retained statistical sigIPI was the only prognostic factor that retained statistical significance at nificance at 
multifactor analysis for overall survivalmultifactor analysis for overall survival



Patterns of outcome and prognostic factors inPatterns of outcome and prognostic factors in
Primary Bone LymphomaPrimary Bone Lymphoma (IELSG 14)(IELSG 14)
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The median overall survival (OS) was estimated at 10.7 years. The median overall survival (OS) was estimated at 10.7 years. 

Median progression free survival (PFS) and causeMedian progression free survival (PFS) and cause--specific survival specific survival 
(CSS) had not yet been reached.(CSS) had not yet been reached.



PrimaryPrimary mediastinalmediastinal ((thymicthymic) ) 
large large BB--cellcell lymphomalymphoma (PMBCL)(PMBCL)

First First describeddescribed in in adultsadults in 1980 (Lichtenstein in 1980 (Lichtenstein 
et al. Am J et al. Am J MedMed 68:509)68:509)

UncommonUncommon butbut notnot rare (2rare (2--5% of 5% of NHLsNHLs))

ProposedProposed as a as a possiblypossibly separate separate entityentity sincesince
thethe second half of second half of thethe 1980s 1980s 

Still Still consideredconsidered a a subtypesubtype of DLBCL in of DLBCL in thethe
WHO WHO classificationclassification (as (as opposedopposed to a to a distinctdistinct
diseasedisease))



PMBCL: PMBCL: 
a clinical entity or a subset of DLCL?a clinical entity or a subset of DLCL?

StatisticallyStatistically significantsignificant differencesdifferences foundfound in a in a largelarge
retrospectiveretrospective studystudy of the GELA :of the GELA :

PMLCL (n=141)PMLCL (n=141) vs.vs. DLCL (n=916)DLCL (n=916)

MedianMedian ageage 37 37 yrsyrs 54 54 yrsyrs
Young Young womenwomen 59%59% 42 %42 %
BulkyBulky 77%77% 7%7%
HighHigh LDH LDH 76%76% 51%51%
BM+BM+ 2%2% 17%17%
CR rateCR rate 79%79% 68%68%
33--yr OSyr OS 66%66% 61%61%

Cazals-Hatem et al. 1996



CHOPCHOP 33rdrd generationgeneration HDS / ABMTHDS / ABMT

CR CR afterafter CTCT 49%49% 51%51% 53%53%
CR CR afterafter CT+RTCT+RT 61%61% 79%79% 75%75%
1010--year year OSOS 44%44% 71% 71% 77%77%
FollowFollow--upup 52 52 mosmos 55 55 mosmos 36 36 mosmos

IELSGIELSG--9 9 studystudy of of primary primary mediastinalmediastinal DLBCLDLBCL

P<0.0001P<0.0001 N=426N=426

INTERNATIONAL EXTRANODAL LYMPHOMA STUDYINTERNATIONAL EXTRANODAL LYMPHOMA STUDY GROUPGROUP
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ZinzaniZinzani et al. et al. HaematologicaHaematologica 20022002



A Rosenwald, et al.
J Exp Med 2003 

KJ Savage, et al.
Blood 2003

Gene expression of PMBCL identifies a clinically
favorable subgroup of DLCL (a separate entity?) 

related to Hodgkin Lymphoma

The PMBCL The PMBCL 
molecular profile is molecular profile is 
resembling that of resembling that of 
classical HL:classical HL: over over 
one third of the one third of the 
genes that weregenes that were
more highly more highly 
expressed in PMBL expressed in PMBL 
than in other than in other DLCLsDLCLs
were also were also 
characteristically characteristically 
expressed in HLexpressed in HL

DLBCL            PMBCL

STAT1 

TRAF1

c-REL



PMBCL: the key questionsPMBCL: the key questions

Can the initial response rate be improved by Can the initial response rate be improved by 
relatively doserelatively dose--intense chemotherapy in intense chemotherapy in 
combination with combination with rituximabrituximab??
PET a valuable means of measuring response PET a valuable means of measuring response 
and determining prognosis following and determining prognosis following 
chemoimmunotherapychemoimmunotherapy??
Can RT be reduced or eliminated in a population Can RT be reduced or eliminated in a population 
of patients destined to be cured by of patients destined to be cured by 
chemoimmunotherapychemoimmunotherapy??



PrimaryPrimary cutaneouscutaneous lymphomaslymphomas: : 
EORTC vs. WHO EORTC vs. WHO classificationsclassifications

DifferencesDifferences in the in the classificationclassification of of cutaneouscutaneous TT--cellcell
lymphomaslymphomas otherother thanthan mycosismycosis fungoidesfungoides, , SezarySezary
syndromesyndrome and the and the groupgroup of of primaryprimary cutaneouscutaneous
CD30CD30--positive positive lymphoproliferativelymphoproliferative disordersdisorders and the and the 
classificationclassification and and terminologyterminology of of differentdifferent typestypes of of 
cutaneouscutaneous BB--cellcell lymphomaslymphomas havehave resultedresulted in in 
considerableconsiderable debatedebate and and confusionconfusion. . 

RecentRecent agreement on a new agreement on a new classificationclassification, , whichwhich
isis nownow calledcalled the WHOthe WHO--EORTC EORTC classificationclassification

((WillemzeWillemze etet al.al. BloodBlood 2005)2005)

BothBoth systemssystems havehave shortcomingsshortcomings



BB--cellcell lymphomalymphoma biologybiology

NormalNormal B B cellscells dependdepend on on BB--cellcell receptorreceptor (BCR) (BCR) 
expressionexpression forfor survivalsurvival

AlthoughAlthough therethere isis strong strong evidenceevidence thatthat mostmost BB--cellcell
lymphomaslymphomas dependdepend on BCR on BCR expressionexpression, , therethere are a are a 
few few exceptionsexceptions —— namelynamely classicalclassical HodgkinHodgkin’’s s 
lymphomalymphoma, , primaryprimary mediastinalmediastinal BB--cellcell lymphomalymphoma, , 
some some postpost--transplanttransplant lymphomaslymphomas, and the rare , and the rare 
primaryprimary effusioneffusion lymphomaslymphomas..

In In severalseveral lymphomaslymphomas, , therethere isis a strong a strong indicationindication
thatthat stimulationstimulation byby antigenantigen bindingbinding contributescontributes toto the the 
survivalsurvival and and proliferationproliferation of of lymphomalymphoma cellscells..



BB--cellcell lymphomalymphoma biologybiology (2)(2)

In In manymany lymphomaslymphomas, , suchsuch asas follicularfollicular lymphomalymphoma, , 
mucosamucosa--associatedassociated lymphoidlymphoid tissuetissue lymphomaslymphomas and and 
classicalclassical HodgkinHodgkin’’s s lymphomalymphoma, the , the tumortumor micromicro--
environmentenvironment seemsseems toto bebe importantimportant forfor the the survivalsurvival and/or and/or 
proliferationproliferation of the of the lymphomalymphoma cellcell

The The recognitionrecognition thatthat the the survivalsurvival and/or and/or proliferationproliferation of of 
manymany BB--cellcell lymphomaslymphomas dependsdepends on on theirtheir interaction interaction withwith
otherother cellscells in the in the microenvironmentmicroenvironment, , asas wellwell asas on on 
expressionexpression of the of the BB--cellcell--receptorreceptor and, and, sometimessometimes, , antigenantigen
activationactivation, , mightmight leadlead toto novelnovel treatment treatment optionsoptions forfor BB--cellcell
lymphomaslymphomas

R. Küppers, Nature Reviews Cancer 2005; 5: 251-162
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