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AGENDA

1. Combine or not to combine?   

2. Toxicity of a combination 

3. Play safe: 

  Pausing and balancing 

  Safe SBRT 

  Safe targeted therapy administration
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Metastasis-directed therapy (MDT) trials evolution 

1. SBRT alone to postpone systemic therapy 

2. SBRT vs systemic therapy 

3. SBRT vs SBRT + systemic therapy 

4. Systemic therapy vs SBRT + systemic therapy 
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The winner is 

1. SBRT alone to postpone systemic therapy 
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Combination is superior to SBRT or systemic therapy alone 

HR 0.25 



Is the future of OMD is combination and maybe intermittent?



vemurafenib and RT Cutis Verticis Gyrata
Harding JJ et al.  JCO 2014

vemurafenib and RT Liver necrosis
Anker CJ et al. JCO 2013



EVOLUTION example of M1 breast cancer and cyclin inhibitors 

Clinical series 

Case reports 

Early-phase trials

Chest, 20 Gy/5 for 
mediastinal nodes (Death)

Pelvic bone RT 20Gy/5
(Severe enterocolitis) 

Left thoracic wall recurrence 
46Gy/13 (oesophagitis G3)

NO increase of the 
overall TOX, including 
for brain RT and SRS

Potential slight 
increase of neutropenia

NO increase of
G3-G4 TOX

5% 
radionecrosis

Ongoing

Palbociclib 

Ribociclib 

Abemaciclib 

ASPIRE
PALATINE

Breast cancer, Bone mets

De-novo M+ breast cancer (local RT)

NCT03355794 Glioma

NCT04923542 Breast cancer, brain mets

Van Aken, case reports 2021; David, Transl Oncol 2021; Kawamoto, Radiother Oncol 2019; Messer, Pol SocRadiatOncol 2019; Guerini, Sci Rep 2020; Meattini, JCO 2020; Chowdhari, Int J Rad Onc 2019; Ippolito, Breast Edinb Scotl
2019; Figura, J Neurooncol 2019; Meattini, The Breast 2018

Courtesy of Dario Trapani 



CHALLENGES in studing combinations 

1. Heterogeneity of locations 

2.  Heterogeneity of agents 

3.  Heterogeneity of indications and clinical scenarios

(de novo, oligorecurrent, previous therapy, CRPC, staging with conventional or next generation imaging etc) 



Targeted agent elimination half-life as published by the 
FDA  (https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm)

2.5 h          –       27 days
axitinib              atezolizumab

Kroeze S et al. Lancet Oncol 2023 (supplementary material) 





ESTRO and EORTC OligoCare registry project (EORTC 1822, first 
cohort of the joint EORTC–ESTRO Radiation Infrastructure for 
Europe EORTC 1811 study; NCT03818503)



G3 tox in 560    (21%) of 2675 patients
G4 tox in 28         (1%) patients
G5 tox in 26         (1%) patients

SBRT-induced toxicity was most frequently 
observed in 
• nivolumab–ipilimumab in the thorax    26%

• multikinase inhibitors 22%

• cetuximab in the cervical area               15%
•

• bevacizumab in the abdominal area     12% 

• ipilimumab in the thorax 12%

• ipilimumab in the abdomen                   10%

SOME FACTS 

Kroeze S et al. Lancet Oncol 2023

SBRT related tox drug related tox

SBRT related TOX
33%

Drug related TOX
67% (out-field) 



Kroeze S et al. Lancet Oncol 2023

RISK MITIGATION STRATEGIES

1. Whether systemic therapy can be delivered on the 
same day as SBRT or not

2. Whether there is a preferred time interval 
between the SBRT and the systemic therapy

3. Whether the dose of SBRT and number of 
fractions is reduced when delivered concomitantly 
with systemic therapy



1. Whether systemic therapy can be delivered on the same day as SBRT or 
not 

CAN BE GIVEN ON THE SAME DAY: 
Anti-HER2 monoclonal antibodies 

NOT ON THE SAME DAY: 
anti-CTLA4 (ipilimumab) plus anti-PD-1 (nivolumab)
anti-VEGF and anti-EGFR monoclonal antibodies 
small molecules EGFRi
BRAFi/MEK
PARPi

Other: no consensus 

RISK MITIGATION STRATEGIES

Kroeze S et al. Lancet Oncol 2023

https://www.istockphoto.com/it/vettoriale/4-maggio-icona-calendario-
giornaliero-in-stile-flat-design-gm1363058683-434765260 bgblue

https://www.istockphoto.com/it/vettoriale/4-maggio-icona-calendario-giornaliero-in-stile-flat-design-gm1363058683-434765260
https://www.istockphoto.com/it/vettoriale/4-maggio-icona-calendario-giornaliero-in-stile-flat-design-gm1363058683-434765260


2. Whether there is a preferred time interval between
SBRT and systemic therapy  

No omission: anti-HER2 monoclonal antibodies, anti-PDL-1

one week: 
anti-CTLA4 (ipilimumab) plus anti-PD-1 (nivolumab)
anti-VEGF and anti-EGFR monoclonal antibodies 

two weeks: BRAFi/MEK  
omit one cycle:  monoclonal antibodies anti-VEGF

Others: no consensus 

RISK MITIGATION STRATEGIES

Kroeze S et al. Lancet Oncol 2023



3. Whether the dose of SBRT and 
number of fractions is reduced 
when delivered concomitantly 
with systemic therapy  

Consensus: 
NO CHANGE IN SBRT 

RISK MITIGATION STRATEGIES

Kroeze S et al. Lancet Oncol 2023



Play it safe…

OARs Constraints review from 
85 trials using: 

Timermann  et al 
UK SABR Hanna et al 
AAPM 
Hy-TEC etc



Gerhard S et al. Pract Radiat Oncol 2021;11:e355-e365. 



WARNING: 
1. No clinical data matched with constraints
2. Readers should exercise prudence when
reviewing and referencing such constraints. 

Gerhard S et al. Pract Radiat Oncol 2021;11:e355-e365. 



Kroeze S et al. Lancet Oncol 2023

RISK MITIGATION STRATEGIES

1. Whether systemic therapy can be delivered on the 
same day as SBRT or not

2. Whether there is a preferred time interval 
between the SBRT and the systemic therapy

3. Whether the dose of SBRT and number of 
fractions is reduced when delivered concomitantly 
with systemic therapy

4. Drug dose reduction? 



Meattini I et al.  Cancer Treat rev 2022

Recommendations based on preclinical and clinical evidence 
on how to properly integrate RT with approved drugs in breast cancer  



Class Agent Adjuvant RT Brain RT (WBRT or SRS) Extracranial SBRT 
or palliation

CDK4/6 abemaciclib, palbo, ribo Trial (100%) Trial (92.5%) OK (90%) 

PIK3 inhibitors No (90%) No (90%) No (90%)

mTOR No (95%) No (95%) No (95%) 

Anti HER2 (no ACD) trastuzumab, pertuzumab Ok (100%) Ok (97.5%)

lapatinib Ok (85%) Ok (87.5%) 

newer tyrosine kinase inhibitors (ie, 
neratinib, tucatinib) 

Trial (97.5%) Trial (97.5%) Trial (97.5%)

Antibody–drug 
conjugates

trastuzumab emtansine (T-DM1) OK (92.5%) No (90%) 

trastuzumab deruxtecan Trial (100%) Trial (100%) Trial (100%)

PARP inhibitors Trial (97.5%) Trial (80%) Trial (80%)

Immunotherapy Ok (95%) Ok (92.5%) Ok (92.5%) 

40 panellists 





https://ace.globalintegrity.org/projects/drugtheft/



https://fotoget.pl/znaczenie-linii-horyzontu



| https://doi.org/10.1038/s41598-024-58684-6



TAKE HOME MESSAGES 

1. Combination is becoming routine 

2. Balancing is based on 

•    pausing rules 

•    safe SBRT (constraints, technology)  

3. Predictive markers of toxicity are needed



THANK YOU
barbara.jereczek@ieo.it   @BarbaraJereczek

mailto:barbara.jereczek@ieo.it
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