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Current treatment possibilities: a problem for oncologists



Milestones within immunotherapy



Radiotherapy and immunogenicity
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Positive effects 

predominate, but are 

often insufficient to shift 

balance to achieve 

tumor regression



How to improve RT response?

Vaccine-based strategies

Cytokines and immune-targeted agents

Adoptive T/NK cell therapies
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Åsubstances secreted by immune cells

Åfunction locally or at a distance to enhance or suppress immunity

Åregulate NK cells, macrophages and neutrophils (innate immune 

system) + T cells and B cells (adaptive immune system)

Åimportant for cancer: 
ï IL1ɓ (ineffective, but mediates toxicity of others)

ï TNF (promising but severe hypotension)

ï IL4 (minimal anti-cancer activity and toxic)

ï IL6 (some activity, but was a growth factor for meylomacells)

ï GM-CSF (used primarily in SC transplants)

ï INFŬ (activity against RCC, melanoma, lymphoma, leukemia, Kaposiôs sarcoma)

ï IL2 (activity against RCC, melanoma, lymphoma, leukemia) 

ï IL12 (minimal anti-tumor activity as stand alone, but good as adjuvant)

Cytokines



Interleukin 2

Nuttet al, Nat RevImmunology2007



Interleukin 2



Systemic interleukin 2

Toxicity:

ÅCapillary leakage syndrom

ÅSevere flue-like symptoms

ÅComa

Not used for systemic 

treatment in Europe



Interleukin 2 intratumoral(nasopharyngeal carcinoma)

Jacobs et al, Cancer ImmunolImmunether2004

RT

RT + IL2

p=0.01



Vascular targeting ïL19

EDB

Neri, Nat Rev Cancer 2005



Vascular targeting ïL19

Human single chain FvmAbfragment L19

ÅBinding affinityED-B (fibronectin)

ÅSpecificforneovasculature

ÅIdenticalsequencein mouse andhuman



124I-L19-SIP: PET imaging

Tijink, EJNMMI 2009

24 h 48 h



L19 as ñtargeting vehicleò for selective tumoraldelivery of IL2 

Neri, Nat Rev Cancer 2005

EDB

Immunocytokine L19-IL2



L19-IL2 enhanced therapeutic efficacy

Carnemolla, 2002



L19-IL2: combination with RT?!?!



L19-IL2: combination with RT?!?!

Hypothesis

RadiotherapycombinedwithL19-IL2 inducesa cytotoxic

T-cellmediatedanti-tumourimmune response



The models

ÅC51 colon carcinomain Balb/c immuno-competent mice

ÅLewis LungCarcinoma in C57Bl/6J immuno-competent mice

Å4T1 breastCarcinoma in Balb/c immuno-competent mice

Zegers et al, ClinCancer Res2015

Green-EDB

Red- CD31

LLC C514T1



Bi-modal treatment: experimental design

0 1 2 3 4 5 days

Immunotherapy(L19-IL2 / L19 / IL2 / PBS) 

(equimolardoseof 0.8 mg/kg)

Follow-up tumor 

volume (T4xSV)

Start experiment ïday0: tumourstartingvolume of approximately250mm3

Zegers et al, ClinCancer Res2015



Bi-modal treatment results in convincing tumor response

high ED-B expression

C51

9/12 cures

Zegers et al, ClinCancer Res2015



Number of cures depends on trigger dose

6/12 cures

C51

1/12 cures

Zegers et al, ClinCancer Res2015



Tumor response dependent on ED-B presence
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Mechanisms



Bi-modal treatment: experimental design

0 1 2 3 4 5 days

Immunotherapy 

(L19-IL2 / PBS)

sacrifice 

spleen, lymph node and tumour

½ FACS, ½ frozen

Zegers et al, ClinCancer Res2015
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Tumor response causally related to cytotoxic T cells presence



Central memory effect upon cure (re-challenge after 150 days)

Tn TcM TeM Teff
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Rekers et al, unpublished



Abscopaleffect

Radiotherapy

response

ñAbscopalò 

response



Abscopaleffect

Rekers et al, unpublished



Abscopaleffect: an effect of CD4+ T-cells?

20% cure

Rekers et al, unpublished
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Abscopaleffect: a general phenomenon?

Rekers et al, unpublished
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Abscopaleffect: human evidence?



Abscopaleffect: human evidence?

ÅAbscopal responses in 11/41

patients



Future perspectives
Clinical phase I trial



Patient profile:

ÅSynchronous or metachronousoligometastaticsolid tumor 

(NSCLC, RCC, HNSCC, CRC, melanoma)

ÅReferred for SABR

Å>2 and >5 metastatic sites

ÅAdequate bone marrow, hepatic and renal function

ÅLife-expectancy > 3 months

ÅCapable of complying with study procedures

Inclusion/exclusion criteria



Treatmentof

primarytumor

if apropriate

SBRT of all 

oligometôs

IL2-L19 immunocytokine

6 cycles of 3 weeks(iv-infusion)

1 week

Phase I «3 + 3» design

General overview


