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Would make the argument that each of 
these characters had a little bit of good, 
bad, and ugly in them…dependent on the 
context and their position.

Same applies for radiation and its effect 
on TIMEs.



How to integrate radiotherapy in the 
modern and rapidly-changing era?

• Emphasis on multimodality therapy
• Sequence and timing of radiation therapy may be 

critically important
• Variation may depend on heterogeneity in NSCLC 
• Molecular considerations may impact response
• Importance of clinical trials to tease all of this out



Immunotherapy biomarkers are 
upregulated following RT











Please add 
cGAS/STING
pathways to 
this mix.









Balance immune-stimulatory effects and 
suppressive effects of RT

Lawrence, Future Medicine 2014



Potential Benefits of Combining RT and 
Immunotherapy
• SBRT is less immunosuppressive than conventionally fractionated RT or sx

• SBRT specifically can even be immunostimulatory and deplete immunosuppressive cells
• RT can improve antigen presentation by antigen presenting cells

• SBRT specifically can release high levels of tumor antigens
• SBRT upregulates immunogenic cell surface markers (ie. MHC-1)
• SBRT can induce immunogenic cell death
• RT and especially SBRT can increase homing of immune cells to tumor
• RT can recruit regulatory T cells (Tregs)
• RT can shift tumor-associated macrophages polarization from M2 to M1
• RT can induce secretion of danger signals and cytokines (ie. TNFalpha)
• RT can upregulate cell-surface expression of PD-L1



Barker CA, et al. Cancer Immunol Res. 2013;1(2):92-98.

• MSKCC retrospective 
study of melanoma 
patients treated with 
ipilimumab and 
extracranial RT

• Median OS: 9 months 
when RT given during 
induction vs. 39 months 
when RT given during 
maintenance

RT + Immunotherapy: The Importance of Timing



Timing of Immunotherapy and 
SBRT

Significantly superior tumor control was achieved in 
Balb/c mice when the PD-L1 blockade was delivered 

prior to radiotherapy to 8 Gy



PACIFIC Trial Design



PACIFIC: Prognostic baseline factors for OS (ITT)

Spigel, D  JCO, December 2021. 



Conclusions on Outcomes by PD-L1 Status is not definitive due to 
limitations

s In the PD-L1 TC <1% subgroup, imbalances exist in baseline 
characteristics. 

s Placebo arm: > more males, SQCLC, and Stage IIIB.



DFS by EGFR status

Antonia SJ et al. N Engl J Med 2017. 



Consolidation Durvalumab for Stage III 
EGFRmut NSCLC – Stanford, City of Hope, UCSF, UC Davis

Figure 3: PFS after chemoXRT +/-  Durva
 (A) Median PFS  CRT + durvalumab versus CRT wo durvalumab
 10.3 months versus 22.8 months (log-rank p = 0.180). 
(B) Median PFS  CRT alone versus CRT   durvalumab versus CRT + EGFR TKI :
  6.9 mo vs 10.3 mo vs 26.1 mon (log-rank p = 0.023). 

Aredo JTO 2021



Conclusions

Radiation therapy effects on TIMEs and, as a consequence, tumor 
control can be influenced by:

1. Sequencing of systemic therapy and local therapy

2. Type of systemic therapy and type of radiation

3. Dose of radiation

4. The understudied variation in host immune and systemic biology 
responses to tumor and therapy (systemic therapy and/or radiation)


