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From a genetic disease to a complex From a genetic disease to a complex From a genetic disease to a complex From a genetic disease to a complex 
signaling networksignaling networksignaling networksignaling network

• most human cancers arise by mutations in most human cancers arise by mutations in most human cancers arise by mutations in most human cancers arise by mutations in 
growth controlling genesgrowth controlling genesgrowth controlling genesgrowth controlling genes

• tumor formation is the result of multiple tumor formation is the result of multiple tumor formation is the result of multiple tumor formation is the result of multiple 
sequential genetic alterationssequential genetic alterationssequential genetic alterationssequential genetic alterations

• tumor microenvironment infers tumor microenvironment infers tumor microenvironment infers tumor microenvironment infers cytotoxicitycytotoxicitycytotoxicitycytotoxicity
and the tumor cells develop escape and the tumor cells develop escape and the tumor cells develop escape and the tumor cells develop escape 
mechanismsmechanismsmechanismsmechanisms

• tumor microenvironment delivers tumortumor microenvironment delivers tumortumor microenvironment delivers tumortumor microenvironment delivers tumor----
promoting and growth promoting and growth promoting and growth promoting and growth –––– supportive signalssupportive signalssupportive signalssupportive signals

• tumor microenvironment as a primary target tumor microenvironment as a primary target tumor microenvironment as a primary target tumor microenvironment as a primary target 
for therapyfor therapyfor therapyfor therapy

2000

present



Mechanisms by which immune cells Mechanisms by which immune cells Mechanisms by which immune cells Mechanisms by which immune cells 
regulate cancer developmentregulate cancer developmentregulate cancer developmentregulate cancer development

• Innate immune cells (tumorInnate immune cells (tumorInnate immune cells (tumorInnate immune cells (tumor----infiltrating macrophages, infiltrating macrophages, infiltrating macrophages, infiltrating macrophages, 
granulocytes, granulocytes, granulocytes, granulocytes, eosinophilseosinophilseosinophilseosinophils, mast cells), mast cells), mast cells), mast cells)
– DNA damage by free radicalsDNA damage by free radicalsDNA damage by free radicalsDNA damage by free radicals
– ParacrineParacrineParacrineParacrine regulation of intracellular pathways (regulation of intracellular pathways (regulation of intracellular pathways (regulation of intracellular pathways (NFkBNFkBNFkBNFkB))))
– Promotion of angiogenesis, production of growth factors, Promotion of angiogenesis, production of growth factors, Promotion of angiogenesis, production of growth factors, Promotion of angiogenesis, production of growth factors, 

cytokines, cytokines, cytokines, cytokines, chemokineschemokineschemokineschemokines
– Suppression of an Suppression of an Suppression of an Suppression of an antitumorantitumorantitumorantitumor adaptive immune responseadaptive immune responseadaptive immune responseadaptive immune response

• Adaptive immune cellsAdaptive immune cellsAdaptive immune cellsAdaptive immune cells
– Inhibition of growth by Inhibition of growth by Inhibition of growth by Inhibition of growth by cytotoxiccytotoxiccytotoxiccytotoxic TTTT----cell responsecell responsecell responsecell response
– Inhibition of cytokineInhibition of cytokineInhibition of cytokineInhibition of cytokine----mediate tumor cell mediate tumor cell mediate tumor cell mediate tumor cell lysislysislysislysis
– Growth support via suppression of Growth support via suppression of Growth support via suppression of Growth support via suppression of cytotoxiccytotoxiccytotoxiccytotoxic response by response by response by response by TregsTregsTregsTregs
– Growth support by Growth support by Growth support by Growth support by humoralhumoralhumoralhumoral immune response and induction of immune response and induction of immune response and induction of immune response and induction of 

inflammatory responseinflammatory responseinflammatory responseinflammatory response



The The The The rolerolerolerole of the immune of the immune of the immune of the immune 
microenvironmentmicroenvironmentmicroenvironmentmicroenvironment in in in in carcinomacarcinomacarcinomacarcinoma

Coussens and Werb Nature 2002;420:860-867, de Visser et al. Nature Rev. 2006;6:24-37

adaptive immune adaptive immune adaptive immune adaptive immune 
responseresponseresponseresponse
cytotoxic T-cell functions

escape mechanismsescape mechanismsescape mechanismsescape mechanisms
avoiding immune recognition 
suppressing immune reaction
resisting apoptosis

innate immune innate immune innate immune innate immune 
reactionreactionreactionreaction
TAM, NK, stroma,
inflammatory cells

direct suppression via Ildirect suppression via Ildirect suppression via Ildirect suppression via Il----10, TGF10, TGF10, TGF10, TGFββββ
indirect via indirect via indirect via indirect via TregTregTregTreg

suppressionsuppressionsuppressionsuppression

growthgrowthgrowthgrowth supportsupportsupportsupport



PrognosticPrognosticPrognosticPrognostic impact of the immune impact of the immune impact of the immune impact of the immune 
microenvironmentmicroenvironmentmicroenvironmentmicroenvironment in in in in carcinomacarcinomacarcinomacarcinoma

• Good prognosisGood prognosisGood prognosisGood prognosis
• Dense infiltrates of NK cells in gastric and colon cancerDense infiltrates of NK cells in gastric and colon cancerDense infiltrates of NK cells in gastric and colon cancerDense infiltrates of NK cells in gastric and colon cancer
• Poor prognosisPoor prognosisPoor prognosisPoor prognosis
• Dense infiltrates of macrophages in breast cancerDense infiltrates of macrophages in breast cancerDense infiltrates of macrophages in breast cancerDense infiltrates of macrophages in breast cancer
• Dense infiltrates of mast cells in lung cancer and Dense infiltrates of mast cells in lung cancer and Dense infiltrates of mast cells in lung cancer and Dense infiltrates of mast cells in lung cancer and 

melanomamelanomamelanomamelanoma
• Dense infiltrates of Dense infiltrates of Dense infiltrates of Dense infiltrates of TregsTregsTregsTregs in many cancersin many cancersin many cancersin many cancers

de Visser et al. Nat Rev 2006;6:24-37, Colombo Nature Rev Can 2007;7:880, Zou Nat 
Rev Imm 2006;6:295



ImmunotherapyImmunotherapyImmunotherapyImmunotherapy in in in in carcinomacarcinomacarcinomacarcinoma

Coussens and Werb Nature 2002;420:860-867, de Visser et al. Nature Rev. 2006;6:24-37

adaptive immune adaptive immune adaptive immune adaptive immune 
responseresponseresponseresponse
cytotoxiccytotoxiccytotoxiccytotoxic TTTT----cellscellscellscells

escape mechanismsescape mechanismsescape mechanismsescape mechanisms
avoiding immune recognition 
suppressing immune reaction
resisting apoptosis

innate immune innate immune innate immune innate immune 
reactionreactionreactionreaction
TAM, NK, stroma,
inflammatory cells

direct suppression via Ildirect suppression via Ildirect suppression via Ildirect suppression via Il----10, TGF10, TGF10, TGF10, TGFββββ
indirect via indirect via indirect via indirect via TregTregTregTreg

suppressionsuppressionsuppressionsuppression

growth supportgrowth supportgrowth supportgrowth support

therapy targetstherapy targetstherapy targetstherapy targets
e.g.antie.g.antie.g.antie.g.anti----angiogenesisangiogenesisangiogenesisangiogenesis

e.g. vaccination approaches, e.g. vaccination approaches, e.g. vaccination approaches, e.g. vaccination approaches, 
TregTregTregTreg modulationmodulationmodulationmodulation



Essential difference between carcinoma Essential difference between carcinoma Essential difference between carcinoma Essential difference between carcinoma 
and Band Band Band B----cell lymphomacell lymphomacell lymphomacell lymphoma

• Malignant BMalignant BMalignant BMalignant B----cells are still cells are still cells are still cells are still professional immune cells,professional immune cells,professional immune cells,professional immune cells,
that are regulated within immune networksthat are regulated within immune networksthat are regulated within immune networksthat are regulated within immune networks

• Levels of regulation differ between lymphoma subtypesLevels of regulation differ between lymphoma subtypesLevels of regulation differ between lymphoma subtypesLevels of regulation differ between lymphoma subtypes
– BurkittBurkittBurkittBurkitt lymphoma and mantle cell almost completely lymphoma and mantle cell almost completely lymphoma and mantle cell almost completely lymphoma and mantle cell almost completely 

genetically driven by interference with cell cycle genetically driven by interference with cell cycle genetically driven by interference with cell cycle genetically driven by interference with cell cycle 
regulationregulationregulationregulation

– Marginal zone lymphoma, MALTMarginal zone lymphoma, MALTMarginal zone lymphoma, MALTMarginal zone lymphoma, MALT----type predominantly type predominantly type predominantly type predominantly 
driven by infectious factorsdriven by infectious factorsdriven by infectious factorsdriven by infectious factors

• Role and directionRole and directionRole and directionRole and direction of the immune microenvironment in of the immune microenvironment in of the immune microenvironment in of the immune microenvironment in 
tumor behavior and impact for prognosis differs tumor behavior and impact for prognosis differs tumor behavior and impact for prognosis differs tumor behavior and impact for prognosis differs 
between (and within) lymphoma subtypes between (and within) lymphoma subtypes between (and within) lymphoma subtypes between (and within) lymphoma subtypes 



Immune microenvironment in MCLImmune microenvironment in MCLImmune microenvironment in MCLImmune microenvironment in MCL

• TTTT----cell and accessory cell components are mostly sparsecell and accessory cell components are mostly sparsecell and accessory cell components are mostly sparsecell and accessory cell components are mostly sparse
• Prognostic genePrognostic genePrognostic genePrognostic gene----expression signatures are dominated expression signatures are dominated expression signatures are dominated expression signatures are dominated 

by by by by proliferativeproliferativeproliferativeproliferative tumor cell informationtumor cell informationtumor cell informationtumor cell information
• Microenvironment plays a minor roleMicroenvironment plays a minor roleMicroenvironment plays a minor roleMicroenvironment plays a minor role

Rosenwald et al. Cancer Cell. 2003;3:185-97, Kienle et al. Clin Oncol. 2007;25:2770-7, 
Salaverria et al Clin Oncol. 2007;25:1216-22



• BL is principally driven by proliferation balanced by BL is principally driven by proliferation balanced by BL is principally driven by proliferation balanced by BL is principally driven by proliferation balanced by 
apoptosisapoptosisapoptosisapoptosis

• Innate immune response may play a role via Innate immune response may play a role via Innate immune response may play a role via Innate immune response may play a role via 
macrophage dependent apoptosis protection and macrophage dependent apoptosis protection and macrophage dependent apoptosis protection and macrophage dependent apoptosis protection and 
survival support survival support survival support survival support 
– In vitro survival support by activated macrophages In vitro survival support by activated macrophages In vitro survival support by activated macrophages In vitro survival support by activated macrophages 

via Ilvia Ilvia Ilvia Il----4, Il4, Il4, Il4, Il----10, TNF10, TNF10, TNF10, TNFαααα and BAFFand BAFFand BAFFand BAFF
• Contribution of TContribution of TContribution of TContribution of T----cell populations is rather unclearcell populations is rather unclearcell populations is rather unclearcell populations is rather unclear

Ogden et al. J Immunol. 2005 Mar 1;174(5):3015-23, Levens et al .Cell Death Diff
2000;7:59-69

Immune microenvironment in BLImmune microenvironment in BLImmune microenvironment in BLImmune microenvironment in BL



Heterogeneity in DLBCLHeterogeneity in DLBCLHeterogeneity in DLBCLHeterogeneity in DLBCL
• Component of nonComponent of nonComponent of nonComponent of non----malignant infiltrate is variablemalignant infiltrate is variablemalignant infiltrate is variablemalignant infiltrate is variable

TTTT----cell / cell / cell / cell / histiocytehistiocytehistiocytehistiocyte rich Brich Brich Brich B----cell lymphomacell lymphomacell lymphomacell lymphoma
• Biological subtypesBiological subtypesBiological subtypesBiological subtypes, defined by , defined by , defined by , defined by ““““BCR/proliferationBCR/proliferationBCR/proliferationBCR/proliferation””””, , , , 

““““OxPhosOxPhosOxPhosOxPhos”””” and and and and ““““host response (HR)host response (HR)host response (HR)host response (HR)”””” independent of independent of independent of independent of 
““““cell of origincell of origincell of origincell of origin””””

• HR made up of activated T/NK cells, macrophages, HR made up of activated T/NK cells, macrophages, HR made up of activated T/NK cells, macrophages, HR made up of activated T/NK cells, macrophages, 
(S100+) (S100+) (S100+) (S100+) dendriticdendriticdendriticdendritic cells, cells, cells, cells, stromalstromalstromalstromal cellscellscellscells

• Function may be either growth supportive or Function may be either growth supportive or Function may be either growth supportive or Function may be either growth supportive or cytotoxiccytotoxiccytotoxiccytotoxic
(or both)(or both)(or both)(or both)

Monti et al. Blood. 2005;105:1851-61



immune immune immune immune microenvironmentmicroenvironmentmicroenvironmentmicroenvironment in DLBCLin DLBCLin DLBCLin DLBCL

adaptive immune adaptive immune adaptive immune adaptive immune 
responseresponseresponseresponse
cytotoxic T-cell functions

escape mechanismsescape mechanismsescape mechanismsescape mechanisms
avoiding immune recognition

downregulation of HLA 
suppressing immune reaction
resisting apoptosis

direct suppression via Ildirect suppression via Ildirect suppression via Ildirect suppression via Il----10, TGF10, TGF10, TGF10, TGFββββ
indirect via indirect via indirect via indirect via TregTregTregTreg

suppressionsuppressionsuppressionsuppression

growthgrowthgrowthgrowth supportsupportsupportsupport

adaptive immune adaptive immune adaptive immune adaptive immune 
responseresponseresponseresponse
Thelper2Thelper2Thelper2Thelper2----cell functionscell functionscell functionscell functions

suppressionsuppressionsuppressionsuppression
e.g. via e.g. via e.g. via e.g. via TregTregTregTreg

growth support Ilgrowth support Ilgrowth support Ilgrowth support Il----4444

innate immune innate immune innate immune innate immune 
reactionreactionreactionreaction
TAM, NK, stroma,
inflammatory cells



Extrapolate the function of the immune Extrapolate the function of the immune Extrapolate the function of the immune Extrapolate the function of the immune 
microenvironment from prognostic impactmicroenvironment from prognostic impactmicroenvironment from prognostic impactmicroenvironment from prognostic impact

• GeneGeneGeneGene----expression studiesexpression studiesexpression studiesexpression studies
– Distinction between ABC/GCB subtypes based on Distinction between ABC/GCB subtypes based on Distinction between ABC/GCB subtypes based on Distinction between ABC/GCB subtypes based on 

functional gene clusters, including functional gene clusters, including functional gene clusters, including functional gene clusters, including ““““lymph node lymph node lymph node lymph node 
signaturesignaturesignaturesignature””””

– lymph node signature contains macrophage and lymph node signature contains macrophage and lymph node signature contains macrophage and lymph node signature contains macrophage and 
matrix information and is correlated with matrix information and is correlated with matrix information and is correlated with matrix information and is correlated with favorable favorable favorable favorable 
prognosisprognosisprognosisprognosis, suggesting a , suggesting a , suggesting a , suggesting a cytotoxiccytotoxiccytotoxiccytotoxic responseresponseresponseresponse

Rosenwald et al. 
NEJM 2002; 25: 1937



Extrapolate the function of the immune Extrapolate the function of the immune Extrapolate the function of the immune Extrapolate the function of the immune 
microenvironment from prognostic impactmicroenvironment from prognostic impactmicroenvironment from prognostic impactmicroenvironment from prognostic impact

Chang ClinCanRes 2007;12:6666, van Imhoff JCO 2006;24:4135, Lee LeukLymph
2008;49:247, Tzankov Haematologica 2008;93:193, Hedstrom BJH 2007;138:68, Linderoth
BJH 2008;141:423

– good prognosisgood prognosisgood prognosisgood prognosis
• S100/CD1a+ IDCS100/CD1a+ IDCS100/CD1a+ IDCS100/CD1a+ IDC
• dense dense dense dense cytotoxiccytotoxiccytotoxiccytotoxic TTTT----cell infiltratecell infiltratecell infiltratecell infiltrate
• dense mast cell infiltratedense mast cell infiltratedense mast cell infiltratedense mast cell infiltrate
• presence of CD21+ FDCpresence of CD21+ FDCpresence of CD21+ FDCpresence of CD21+ FDC
• dense FoxP3+ dense FoxP3+ dense FoxP3+ dense FoxP3+ TregTregTregTreg
• TAM content (as suggested by TAM content (as suggested by TAM content (as suggested by TAM content (as suggested by 

GEP) dubiousGEP) dubiousGEP) dubiousGEP) dubious

• ImmunohistochemicalImmunohistochemicalImmunohistochemicalImmunohistochemical studiesstudiesstudiesstudies

effective effective effective effective 
cytotoxiccytotoxiccytotoxiccytotoxic
responseresponseresponseresponse



Extrapolate the function of the immune Extrapolate the function of the immune Extrapolate the function of the immune Extrapolate the function of the immune 
microenvironment from prognostic impactmicroenvironment from prognostic impactmicroenvironment from prognostic impactmicroenvironment from prognostic impact

– good prognosisgood prognosisgood prognosisgood prognosis
• S110/CD1a+ IDCS110/CD1a+ IDCS110/CD1a+ IDCS110/CD1a+ IDC
• dense dense dense dense cytotoxiccytotoxiccytotoxiccytotoxic TTTT----cell infiltratecell infiltratecell infiltratecell infiltrate
• presence of CD21+ FDCpresence of CD21+ FDCpresence of CD21+ FDCpresence of CD21+ FDC
• dense FoxP3+ dense FoxP3+ dense FoxP3+ dense FoxP3+ TregTregTregTreg
• dense mast cell infiltratedense mast cell infiltratedense mast cell infiltratedense mast cell infiltrate
• TAM content (as suggested by TAM content (as suggested by TAM content (as suggested by TAM content (as suggested by 

GEP) dubiousGEP) dubiousGEP) dubiousGEP) dubious

• ImmunohistochemicalImmunohistochemicalImmunohistochemicalImmunohistochemical studiesstudiesstudiesstudies

effective effective effective effective 
cytotoxiccytotoxiccytotoxiccytotoxic
responseresponseresponseresponse

Chang ClinCanRes 2007;12:6666, van Imhoff JClinOncol 2006;24:4135, Muris et al Leuk 2004 
18:589, Hasselblom et al BrJHaem 2070;137:364, Lee et al LeukLymph 2008;49:247, Tzankov
Haematol. 2008;93:193, Hedstrom BJH 2007;138:68, Linderoth et al. BJH 2008;141;423

– poor prognosispoor prognosispoor prognosispoor prognosis
• dense dense dense dense cytotoxiccytotoxiccytotoxiccytotoxic TTTT----cell cell cell cell 

infiltrateinfiltrateinfiltrateinfiltrate
• dense FoxP3+ dense FoxP3+ dense FoxP3+ dense FoxP3+ TregTregTregTreg



immune immune immune immune microenvironmentmicroenvironmentmicroenvironmentmicroenvironment in DLBCLin DLBCLin DLBCLin DLBCL

escape mechanismsescape mechanismsescape mechanismsescape mechanisms
avoiding immune recognition

downregulation of HLA 
suppressing immune reaction
resisting apoptosis

adaptive immune responseadaptive immune responseadaptive immune responseadaptive immune response
cytotoxiccytotoxiccytotoxiccytotoxic TTTT----cell functionscell functionscell functionscell functions

innate immune reactioninnate immune reactioninnate immune reactioninnate immune reaction
TAM, NK, inflammatory TAM, NK, inflammatory TAM, NK, inflammatory TAM, NK, inflammatory 
reaction, reaction, reaction, reaction, stromastromastromastroma,,,,

microvesselsmicrovesselsmicrovesselsmicrovessels

direct suppression via Ildirect suppression via Ildirect suppression via Ildirect suppression via Il----10, TGF10, TGF10, TGF10, TGFββββ
indirect via indirect via indirect via indirect via TregTregTregTreg

suppressionsuppressionsuppressionsuppression

growth supportgrowth supportgrowth supportgrowth support

adaptive immune responseadaptive immune responseadaptive immune responseadaptive immune response
Thelper2Thelper2Thelper2Thelper2----cell functionscell functionscell functionscell functions

suppressionsuppressionsuppressionsuppression
e.g. via e.g. via e.g. via e.g. via TregTregTregTreg

growth support Ilgrowth support Ilgrowth support Ilgrowth support Il----4444



immune escape in DLBCLimmune escape in DLBCLimmune escape in DLBCLimmune escape in DLBCL

Booman ClinCanRes 2006;12:2698, Rimza Blood 2006;107:1101, Rimza Blood 2003;103: 
4251, Rimza LeukLymph 2007;48:542

Lack of MHC expression on tumor cellsLack of MHC expression on tumor cellsLack of MHC expression on tumor cellsLack of MHC expression on tumor cells
• homozygous deletionhomozygous deletionhomozygous deletionhomozygous deletion
• transcriptional transcriptional transcriptional transcriptional downregulationdownregulationdownregulationdownregulation +/+/+/+/---- heterozygous deletionheterozygous deletionheterozygous deletionheterozygous deletion
• correlated with fewer correlated with fewer correlated with fewer correlated with fewer cytotoxiccytotoxiccytotoxiccytotoxic TTTT----cellscellscellscells
• correlated with poor survivalcorrelated with poor survivalcorrelated with poor survivalcorrelated with poor survival

effective effective effective effective 
immune immune immune immune 
escapeescapeescapeescape



immune escape in DLBCLimmune escape in DLBCLimmune escape in DLBCLimmune escape in DLBCL
Disruption of apoptosis responseDisruption of apoptosis responseDisruption of apoptosis responseDisruption of apoptosis response
• defects in defects in defects in defects in caspasecaspasecaspasecaspase 8 mediated pathways is related to8 mediated pathways is related to8 mediated pathways is related to8 mediated pathways is related to

treatment treatment treatment treatment resistenceresistenceresistenceresistence and poor prognosisand poor prognosisand poor prognosisand poor prognosis
• defects in defects in defects in defects in caspasecaspasecaspasecaspase 9 mediated pathways exert similar9 mediated pathways exert similar9 mediated pathways exert similar9 mediated pathways exert similar

effectseffectseffectseffects

effective effective effective effective 
apoptosis apoptosis apoptosis apoptosis 
resistanceresistanceresistanceresistance

Cillessen Clin CanRes 2007;13:7012-21, Muris BJH 2007;136:38-47, van Galen Blood
2008;369-75



MALT MALT MALT MALT lymphomalymphomalymphomalymphoma as a as a as a as a predominantlypredominantlypredominantlypredominantly
immune immune immune immune drivendrivendrivendriven diseasediseasediseasedisease

growthgrowthgrowthgrowth supportsupportsupportsupport

suppressionsuppressionsuppressionsuppression
e.g. via e.g. via e.g. via e.g. via TregTregTregTreg

growth supportgrowth supportgrowth supportgrowth support

known antigenknown antigenknown antigenknown antigen
H.pyloriH.pyloriH.pyloriH.pylori

innate immune innate immune innate immune innate immune 
reactionreactionreactionreaction
TAM, NK, stroma,
inflammatory cells

adaptive immune adaptive immune adaptive immune adaptive immune 
responseresponseresponseresponse
Thelper2Thelper2Thelper2Thelper2----cell functionscell functionscell functionscell functions



composition and function of the immune composition and function of the immune composition and function of the immune composition and function of the immune 
microenvironment in MALT lymphomamicroenvironment in MALT lymphomamicroenvironment in MALT lymphomamicroenvironment in MALT lymphoma
• deceptively few studiesdeceptively few studiesdeceptively few studiesdeceptively few studies
• In vitro evidence for In vitro evidence for In vitro evidence for In vitro evidence for autologousautologousautologousautologous TTTT----cell growth supportcell growth supportcell growth supportcell growth support
• no difference in composition and density of Tno difference in composition and density of Tno difference in composition and density of Tno difference in composition and density of T----cell cell cell cell 

populations and TAM in relation to response or populations and TAM in relation to response or populations and TAM in relation to response or populations and TAM in relation to response or 
translocation statustranslocation statustranslocation statustranslocation status

• no differential response to no differential response to no differential response to no differential response to fludarabinefludarabinefludarabinefludarabine treatmenttreatmenttreatmenttreatment

Hussell AmJPath 1993;142:285, Hussell JPath 1996;178:122, Farinha 2005;23:6370



• Growth supporting and Growth supporting and Growth supporting and Growth supporting and cytotoxiccytotoxiccytotoxiccytotoxic effectseffectseffectseffects of the innate and of the innate and of the innate and of the innate and 
adaptive immune response are differently balanced in Badaptive immune response are differently balanced in Badaptive immune response are differently balanced in Badaptive immune response are differently balanced in B----
cell lymphomacell lymphomacell lymphomacell lymphoma

• Precise contributions and balances of nonPrecise contributions and balances of nonPrecise contributions and balances of nonPrecise contributions and balances of non----malignant cell malignant cell malignant cell malignant cell 
populations are insufficiently knownpopulations are insufficiently knownpopulations are insufficiently knownpopulations are insufficiently known
– in vitro studiesin vitro studiesin vitro studiesin vitro studies
– correlative studiescorrelative studiescorrelative studiescorrelative studies

• EvidenceEvidenceEvidenceEvidence----based targeted treatment designsbased targeted treatment designsbased targeted treatment designsbased targeted treatment designs directed directed directed directed 
towards the microenvironment are still difficult, although towards the microenvironment are still difficult, although towards the microenvironment are still difficult, although towards the microenvironment are still difficult, although 
empirical approaches can be highly effectiveempirical approaches can be highly effectiveempirical approaches can be highly effectiveempirical approaches can be highly effective
– wipe it out? Which cell populations?wipe it out? Which cell populations?wipe it out? Which cell populations?wipe it out? Which cell populations?
– boost it? Which cell populations?boost it? Which cell populations?boost it? Which cell populations?boost it? Which cell populations?

Consequences for treatmentConsequences for treatmentConsequences for treatmentConsequences for treatment


