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Biology
We know that biology effectuates NSCLC outcomes:

EGFR mutant positive disease vs wild type

ALK mutant positive disease vs wild type

KRAS vs non-KRAS

Squamous vs Non-squamous

PD-L1 expressing vs non-expressing

Limited metastatic vs widely metastatic disease? Oligometastatic vs Oligoremnant?

Presence or absence of heightened inflammation – Cachexia, Host tissue contributions to therapy 
response?

Resistance mechanisms and patterns?
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1) Consolidation

2) Oligoprogression

3) Abscopal Effects

Indications for Local Therapy
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Changes in 
Patterns 
of Failure

Delays in 
Failures

Puneeth Iyengar MD, PhD @IyengarPuneeth

Synchronous/
Metachronous/
Surgery/Targetable
Mutations

Synchronous/
Metachronous/
Radiation Only

Metachronous
All Histologies
Toxicity?
Signal/p value
Context BR002

No studies 
incorporated IO



With better IO/systemic therapy outcomes, the benefits of 
local therapy may be diminished or enhanced

Radiation -/+ IO (Pacific) is different than IO -/+ Radiation?
2 Additional JAMA Onc Studies

1) IO after LCT single arm Phase II (Bauml et al, 2019)

2) IO -/+ Salvage Local Therapy RPh2 in 2nd line 
setting (Theelen et al, 2019)
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Advanced NSCLC pts who progressed through previous IO

No benefit with addition of local therapy – low dose or hypofractionation – 
with respect to ORR.

Why? IO was not beneficial, radiation was not optimally dosed or timed?

          MIXED SIGNALS ABOUT LOCAL THERAPY AND IO
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NRG-LU 002
218/378

Nearly 70 sites 
have enrolled 
Ph2 completed

QoL and Biomarker studies planned at same time 
points – after induction 
systemic therapy, after LCT, and at 1st recurrence 
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The study is event-driven and plans to 
randomize up to 378 eligible patients with 2:1 
ratio into the experimental and control arms. 
Guarding against ineligibility or lack-of-data 
rate of up to 5%, the targeted accrual of 
randomized patients for the entire phase II/III 
study is 400. 



The primary hypothesis of this study is that LCT and maintenance 
systematic therapy (Arm 2) will improve the progression-free survival 
(phase II) and overall survival (phase III), compared to the maintenance 
systematic therapy alone (Arm 1). We therefore project that, for the 
standard maintenance systemic therapy, the 6 month and 12 month rates of 
PFS are approximately 60% and 39%, and 12 month and 24 month rates of 
OS are 68% and 47%, respectively.  For the phase II portion, we consider 
an improvement in 6 month and 12 month rates of PFS from 60% and 
39% to approximately 75% and 57%, respectively, to warrant a phase III 
study. This improvement is approximately equivalent to a hazard 
reduction of 40% in PFS (HRPFS = 0.6).  For the entire study, we aim to 
demonstrate an improvement in 12 month and 24 month rates of OS from 
68% and 47% to 77% and 61%.  This improvement is approximately 
equivalent to a hazard reduction of 32% in OS (HROS = 0.68).
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After 142 patients, we evaluated data:

1) 116 patients or 80% of patients had received 
IO-based systemic therapy.

2) 26 patients or 20% had received cytotoxic 
chemotherapy-only regimens.

This study has become an IO -/+ LCT trial 
due to changing SOC. Chemo still permitted.
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With hope that study opens again for enrollment, several 
reasons why it is crucial to get study done (as soon as possible):

1) Learn from BR 002 closure that a sure thing is not a sure 
thing.

2) SARON, UK equivalent study, went from Ph3 to Ph2 due to 
poor accrual.

3) We have to determine if LCT is helpful or not
     to OM NSCLC patients. 
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NRG LU 002, SARON, STOP, HALT, OMEGA, 
SABR-COMETS, CORE, and MANY MORE

What if not completed in timely fashion? 

What if not accounting for newest systemic therapies?

What if NO OS benefit or small OS benefit, or ONLY PFS benefit 
– Good enough? How big does PFS benefit have to be?
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Not all OM 
disease created 
=

We have failed 
to personalize
approach

We have failed 
to predict 
disease 
trajectories

Guckenberger et al, Lancet Oncology, 2020



At time of Consolidative Local Therapy:

(Synchronous) Oligometastatic (or oligopersistent) disease – 
considered oligometastatic from diagnosis and remains that way 
through treatment

Oligoremnant (or oligoresidual) disease refers to an induced 
oligometastatic state where a former polymetastatic disease 
responded to initial treatments.

FYI – Gomez et al, Iyengar at al, NRG LU 002 all 
permitted/permit Oligometastatic/Oligoremnant Dx – an issue?
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Personalized treatment for metastatic NSCLC:
What controls/predicts for Oligometastatic vs 
Oligoremnant vs Oligoprogression?

1) Tumor oncogenotype-driven

2) Host immunometabolic index-driven
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What have we learned from clinical trials in OMD: 
1)Use of number of metastases to enroll patients at diagnosis, consolidation, 

or oligoprogression is an exceedingly poor criterion – it is unfortunately a 
snapshot in time. 
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What have we learned from clinical trials in OMD, continued: 

2)   Being systemic therapy agnostic is good = all SOC treatments, 
      BUT generalizing an outcome may miss unique synergies.

3) Use of one systemic therapy gives you one shot, but easier to interpret.

4) Induced OMD vs oligopersistent disease from diagnosis represent     
      different biology, stratified or not in same trial.

5)  Tumors with targetable mutations should have their own trials 
     (multi-institutional for accrual) and different sequencing in light of patterns of 
     failure.
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What have we learned from clinical trials in OMD, continued: 

6) Metachronous vs synchronous disease = different biology or different time-points in 
the evolution of the same disease.

7) Radiation doses/fractionation poorly understood within context of immune and host 
tissue responses – do trials need to permit use of high ablative doses, low ablative 
doses, or ablative doses at all? 

8) Need to identify metastatic tumor or host tissue biomarkers predictive and prognostic of 
a) durable responders to systemic therapies and b) patients with true OMD who will 
maximally benefit from local therapies.
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Future Directions
A. Sequencing of Therapy and Trial Eligibility: 

For non-targetable disease, is consolidation the best time to enroll patients and 
use local therapy?

Rather than number of lesions and strict time to start local therapy, we could 
follow ctDNA/MRD levels to determine disease burden that can potentiate the 
development of new sites of disease – if that level is low, we may want to treat all 
visible metastases no matter the number if safe and obvious. If the ctDNA level is 
high, the disease being seen is the tip of the iceberg and local therapy may be 
less relevant to disease outlook. 

Tie in with genomics to anticipate worse actors.

Puneeth Iyengar MD, PhD @IyengarPuneeth



B. Trial Design: Early phase, translational-heavy SMART or 
Umbrella/Basket Trials

C. Real World Data (RWD)

D. Predictive and Prognostic Biomarkers for OMD

E. Better Understanding of the Potential/Limits of Systemic 
Therapy and Its Synergy with Local Therapy

F. Personalization of Therapy
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What predicts for Oligometastatic vs Oligoremnant vs Polymetastatic?

Match imaging patterns of disease/failure with:

MRD
ctDNA
Tumor Oncogenotype
Host Genotype
RNA-seq of Tumor and Host

Puneeth Iyengar MD, PhD @IyengarPuneeth



31Puneeth Iyengar MD, PhD @IyengarPuneeth



1. Why think about metastatic disease that may benefit from local therapy as oligometastatic or 
oligoremnant?

2. More about extent of disease at time point and whether more is present or coming. 

3. That will depend on oncogenotype, host genotype (immune, metabolism, local met site 
environments), and collective response to therapy. 

4. We therefore need a lot of data on many patients with different oncogenotypes, all with different host 
responses, who respond differently to systemic therapy so we can predict the future and know when to 
use local therapy. ctDNA and MRD can help us get there.

5. Patients ask if we use genomics information to guide radiation therapy.
Normally no, unless unique aspects of DDR genetics.
Now we can say that oncogenotype can guide use of local therapy because it informs us regarding 
global disease control state when combined with information on previous slide.
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Conclusions


