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Background

Surgery has always been considered

with early-stage lung cancer/mets. 

However, non-surgical treatment options

the past decade with many new and 
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the past decade with many new and 

available. 

Extraordinarily complex treatments, 

or expertise, or those with tremendously

valuable to those treated, but lose importance

condition have the opportunity to receive

Immuno-SBRT, Elettroporazione) 

the standard treatment for patients

options have evolved significantly over 

new and exciting alternative treatments now
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new and exciting alternative treatments now

, those that require tremendous skill

tremendously high start-up costs may be 

importance if few patients with the 

receive the treatments. 
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Irreversible Electoporation

� Electroporation is a new nonthermal

investigated for the treatment of solid

� High-voltage electrical impulses are 

The Dark side of the Guidelines – 2st  Interventional

� Irreversible electroporation results

due to apoptotic cell death. 

� High-voltage electrical impulses are 

intervals (microseconds). The result

the cell, which creates small pores

leave the cell; if permanent, this leads
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nonthermal ablative technique that is being

solid malignancies

are delivered to tissue in rapid, short 
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results in tissue necrosis presumably

are delivered to tissue in rapid, short 

result is disruption of the lipid bilayer of 

pores that allow molecules to enter and 

leads to cell dysregulation and death
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Irreversible Electoporation
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Eligibility criteria included
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Eligibility criteria included

- primary or secondary lung malignancies, 

- normal lung function [forced expiratory volume in 

second (FEV1) and forced vital capacity (FVC) [80 % 

normal limits], 

- at least 2 cm distance between target lesion and heart

no implants \1 cm to the target lesion, 

- no history of epilepsia, cardiac infarction or arrhythmia

no pacemaker, 

- a tumor size between 7 and 30 mm. 
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� Background

� Results in Lung Tumors

� SBRT vs Surgery

� SBRT vs Ablations

� Guideline

� Immunotherapy & 

Immuno-SBRT, Elettroporazione) 

Electoporetion
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Tumors

techniques

& Locoregional treatments
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SBRT: Background

� Stereotactic irradiation, first introduced

radiosurgery, is now an established treatment 

cancer presentations throughout the body. 

� Initially the treatments were called extracranial
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� Initially the treatments were called extracranial

later stereotactic body radiation therapy

term stereotactic ablative radiotherapy

� The hallmark of SBRT is delivery of a potent

oligofractions (ie, five or fewer fractions
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introduced in the context of intracranial stereotactic

treatment approach for a large variety of 

the body. 

extracranial stereotactic radioablation and 
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extracranial stereotactic radioablation and 

therapy (SBRT). More recently, the descriptive

radiotherapy has come into common use. 

potent, ablative or nearly ablative dose in 

fractions). 
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SBRT: Background

Unlike conventional radiotherapy where differential

normal tissue is exploited for a therapeutic

tumor while ideally altogether avoiding the 
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tumor while ideally altogether avoiding the 

This is a dramatically different approach than

volumes of normal tissues are typically included

The effectiveness of SBRT is attributed primarily

repopulation due to reduction in overall treatment time

increased biological effective dose (BED) via large 

fractionation

Immuno-SBRT, Elettroporazione) 

differential radiation repair between tumor and 

advantage, SBRT basically attempts to hit the 

the normal tissue. 
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the normal tissue. 

than conventional radiotherapy, where large 

included, even in the high-dose region.

primarily to the diminished role of accelerated

treatment time, and to its ability to deliver an 

dose (BED) via large fraction sizes compared to traditional

Sroufe & Kong Transl Lung Cancer Res 2015;4(4):438
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SBRT: Background
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� Reproducible rigid immobilization is necessary

minimization of set up error. 

� Strategies should also be applied to control the 

and normal tissue during treatment planning and delivery of 

� Treatments are typically delivered in three

over a 1-2-week period. 
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necessary, with precise measurement and 

control the respiratory motion of tumor

treatment planning and delivery of each fraction. 

three to five fractions of 10-20 Gy each

Sroufe & Kong Transl Lung Cancer Res 2015;4(4):438
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SBRT: Background

� Common major toxicities with SBRT are 

injury or rib fracture, pleural effusion

stenosis, bronchial necrosis with potential

esophagitis with potential for stricture
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� The treatment of centrally located tumors

proximal bronchial tree, with SBRT has

major complications in some trials and 

controversial. 

Immuno-SBRT, Elettroporazione) 

with SBRT are pneumonitis, chest wall/skin

effusion, brachial plexopathy, bronchial

potential for fatal hemoptysis, and 

stricture, perforation or fistula formation. 
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tumors, defined as within 2 cm of the 

has been associated with increased

in some trials and is considered somewhat

Sroufe & Kong Transl Lung Cancer Res 2015;4(4):438
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SBRT: Results in lung cancer

Timmerman et al., (2010) JAMA 
Multicentre prospective study

� Fifty-five patients with biopsy-proven peripheral T1

(measuring 5 cm in diameter) T1 (n = 44) T2 (n = 11) 

� Prescription dose 18 Gy per fraction ×3 fractions (54 

The Dark side of the Guidelines – 2st  Interventional

� Prescription dose 18 Gy per fraction ×3 fractions (54 

total) 

� Median follow-up 34.4 months

SBRT is an effective treatment in patients with 

NSCLC, with high rates of local tumour control and 

moderate treatment-related morbidity
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T1-T2N0M0 NSCLC 

T1 (n = 44) T2 (n = 11) 

(54 Gy
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(54 Gy

with inoperable

control and 
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Locoregional treatments
ImmunOncology

Immunotherapies & Lung Tumors

Locoregional Treatments: SBRT

Locoregional Treatments: RFA/MWA/Cryo
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Background: ImmunOncology

� Multiple types

attention recently

adoptive transfer

� The significant

(CBI) stems from the 

subset of patients
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subset of patients

pre-treated. 

� At its core, CBI 

responses, or in 

system

� It is now understood

checkpoints can 

responses which

disease. 
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types of immunotherapy have garnered significant

recently including dendritic-cell vaccines, T-cell

transfer, and checkpoint blockade immunotherapy (CBI). 

significant interest in checkpoint blockade immunotherapy

from the dramatic and durable responses observed in a 

patients with metastatic disease who have been heavily
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patients with metastatic disease who have been heavily

CBI functions to inhibit negative regulators of immune 

, or in other words removing the brakes on the immune 

understood that disabling these negative regulators or 

can result in robust and clinically efficacious immune 

which in some cases can control widely metastatic
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Background: ImmunOncology

CTLA-4 (Cytotoxic lymphocyte antigen 4) is a receptor present

cells which binds the co-stimulatory molecules B7-1 and B7

much higher affinity than CD28. CTLA-4 is one of the most powerful

regulatory molecules on the cell surface of T-cells. 

Programmed death receptor 1 (PD-1) is a receptor on T-cells
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Programmed death receptor 1 (PD-1) is a receptor on T-cells

or PD-L2 and recruits SHP phosphatases to impose a powerful

on T-cell activation and proliferation. 

Inhibiting the CTLA-4 and PD-1 pathways

demonstrated clinical activity in a variety

including melanoma, lung cancer, renal cancer

cancer, Hodgkin's lymphoma, and prostate 
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present on the surface of 

1 and B7-2 on APCs with a 

powerful negative 

cells which binds PD-L1 
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cells which binds PD-L1 

powerful inhibitory signal

pathways using CBI has

of tumor types

cancer, bladder

, and prostate cancer
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Immunotherapies &

SBRT
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� Large radiation fields encompassing significant

observed to result in decreases in white blood

may be generally immunosuppressive.

� Nonetheless, with the application of SRS and SBRT 

volume of bone marrow and/or blood pool being

consequential immunosuppressive effects. 
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significant volumes of bone marrow or blood pool have been

blood cell counts, giving rise to the notion that radiation

of SRS and SBRT there is the possibility of significantly limiting the 

being irradiated thereby minimizing these potentially
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Immunotherapies &

SBRT

There is now an established body of pre-clinical literature demonstrating

responses:

� Upregulation of Major Histocompatibility Complex (MHC) and 

cells.

� The DNA damage and reactive oxygen species induced

tumor cell death and release of damage associated molecular

presenting cells.

� Activation of antigen presenting cells has also been demonstrated
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� Activation of antigen presenting cells has also been demonstrated

cross-presentation in the draining lymph node and result

cells

� Radiation has also been shown to influence expression

alpha, TGF-beta, CXCL-16, as well as Type I and Type II Interferons

immune responses. 

Given these effects using radiation alone there has been

immunotherapies with sometimes striking results within the 

distantly outside the radiation
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demonstrating that radiation can modify anti-tumor immune 

(MHC) and increase presentation of antigens on surface of tumor

induced by radiation have been shown to result in inflammatory

molecular patterns (DAMPs), which can activate antigen

demonstrated in animal models to enhance tumor antigen
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demonstrated in animal models to enhance tumor antigen

result in activation and proliferation of tumor specific cytotoxic

expression of cytokines and chemokines, such as IL-1, IL-2, L-6, TNF

Interferons which may play a critical role in modulating

been a significant effort to combine radiation with various

the radiation field (radiosensitizing immunotherapy), as well

radiation field (abscopal responses).
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CONCLUSIONS

� SBRT has credibility because it has been

radiation oncology community, both academic

�

� The use of SBRT in the community is becoming

availability of technologies, knowledge and 
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availability of technologies, knowledge and 

acceptance of clinical results.

� IRE NOT raccomanded

� New frontiers: Immonotherapies and Immunotherapies

Treatments (SBRT +++)

� Need Multidisciplinary approach and Randomized
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been initiated and accepted by the general 

academic and private practice.

becoming widespread because of 

and practice-based training, and 
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and practice-based training, and 

Immunotherapies + Locoregional

Randomized Studies
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