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My Background

• I started practicing at 

Montefiore/Einstein in 

2012, with a clinical 

focus on treating lung 

and hepatobiliary 

cancers.



My Background

• I lead our Department’s 
clinical research team, I 
chair our Cancer 
Center’s Protocol 
Review and Monitoring 
Committee, and I serve 
on several NRG 
Oncology committees.
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Grade ≥3 Immunotherapy-related Toxicities

• Pneumonitis: ≈1% (higher in lung cancer)

• Colitis/Diarrhea: ≈1%

• Hepatitis: <1%



Radiotherapy Toxicities

It’s complicated



(54-66 Gy)

Lung V20 < 35% or 

Lung mean < 20 Gy

“PACIFIC” Trial



• Discontinuation of study therapy: 15% with 

durvalumab v. 10% with placebo

– 5% due to pneumonitis with durvalumab v. 3% 

with placebo

• Serious adverse events: 29% with 

durvalumab v. 23% with placebo

Adding immunotherapy after chemoRT → No unexpected toxicity increase





• Grade ≥3 adverse events occurred in 88% 

of patients in the avelumab group and in 

82% of patients in the placebo group.

• Grade ≥3 immune-related adverse events 

occurred in 5% of patients in the avelumab 

group. 

Adding immunotherapy to chemoRT → No unexpected toxicity increase



Eligibility

• Post-chemotherapy

• I/O-naïve

• ≥2 sites of disease

8 Gy x 3

Endpoints

• ORR (primary)

• PFS

• OS

p=0.07

p=0.04

SBRT before immunotherapy → No unexpected toxicity increase



• 62 immunotherapy-naïve patients with metastatic 
HNSCC and ≥2 measurable lesions
– Both arms: nivolumab 3 mg/kg every 2 weeks for up to 96 

weeks

– Experimental arm: SBRT (9 Gy x 3) to a single lesion between 
cycles 1 and 2 of nivolumab

• Similar adverse event rates across arms:
– Any grade - 87% in SBRT arm v. 70% in control arm (p=0.12)

– Grade ≥3 - 10% in SBRT arm v. 13% in control arm (p=0.70)

SBRT during immunotherapy → No unexpected toxicity increase



• Data from >25,000 patients in 68 trials of immune 
checkpoint inhibitors

• 1,662 patients with no RT history were matched to 
1,662 patients who received RT within 90 days.

• Recent RT was associated with increased rates of 
grade 1-2 fatigue (8%) and pneumonitis (2%).  

• Recent RT was not associated with grade ≥3 
adverse events.

RT before immunotherapy → No unexpected toxicity increase



Ongoing large RCTs

• EA5181 - Randomized Phase III Trial of Durvalumab as 
Concurrent and Consolidative Therapy or Consolidative 
Therapy Alone for Unresectable Stage 3 NSCLC

• NRG-LU002 - Maintenance Systemic Therapy Versus 
Local Consolidative Therapy (LCT) Plus Maintenance 
Systemic Therapy for Limited Metastatic Non-Small 
Cell Lung Cancer (NSCLC): A Randomized Phase II/III 
Trial

• NRG-LU005 - Limited Stage Small Cell Lung Cancer 
(LS-SCLC): A Phase III Randomized Study of 
Chemoradiation Versus Chemoradiation Plus 
Atezolizumab

No concerning safety signals



• Median overall survival 
was significantly longer in 
patients who developed 
radionecrosis compared to 
other patients (24 v. 10 
months)

Biologic effect, or artifact of reduced competing risks?





• 534 patients with 

1,570 brain mets

treated with SRS

• 5% radionecrosis rate

• Median OS only 13 

months



Safety of combining radiotherapy and immunotherapy

• Hundreds of thousands of cancer patients have 
likely been treated with some sequence of immune 
checkpoint inhibitors and radiotherapy.

• There is no convincing evidence of synergistic 
toxicity.

• We should still be cautious with new agents.
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• Landmark trial that transformed practice for most
NSCLC patients treated with ChemoRT

• Not exactly an indication for combining
immunotherapy and RT (EA5181 ongoing)

• We now know that LA-NSCLC patients treated with 
resection can also benefit from immunotherapy 
(IMpower010, CheckMate 816)



• Similar to PACIFIC

• Synergy or salvage?



Combining Radiotherapy and Immunotherapy: 

Mechanistic Rationale, Preclinical Models, Case Reports

We now have some clinical trial data!



PFS

OS

• Cohorts not balanced

• Multivariable analyses 

supported benefits of 

prior RT

• Where are the 

validation studies?



• No grade 3-5 treatment-related 

adverse events

• Excluding RT targets, 3/24 (13%) 

subjects had responses

“abscopal” 

response?

(melanoma patient)



Immunotherapy: Delayed/Unexpected Responses

pembrolizumab for melanomanivolumab or pembrolizumab for NSCLC

We need RCTs to quantify “abscopal” responses when RT is given with active immunotherapeutic agents



Eligibility

• Post-chemotherapy

• I/O-naïve

• ≥2 sites of disease

8 Gy x 3

Endpoints

• ORR (primary)

• PFS

• OS

Selected Patient Characteristics



OS HR=0.66, p=0.16

PFS HR=0.71, p=0.19

p=0.07

p=0.04



Eligibility

• Prior chemotherapy 

allowed (not I/O)

• ≥2 sites of disease, 

including a lung or 

liver lesion

12.5 Gy x 4 or

3 Gy x 15, 

Concurrent with pembro

Phase II Endpoints

• ORR (primary)

• PFS



Progression-free Survival Overall Survival



• “For the phase II portion, we hypothesize a [PFS] hazard 
ratio (HR) of 0.55 to warrant continuing to the phase III trial.”

• “We are interested in testing a HR of 0.70… increase in 
median OS from 17 months to 24.3 months.”

n = 100 for phase II, 427 total

Immunotherapy options:

ipi/nivo +/- chemo

pembro + chemo



• Median #3 lines of prior 

therapy

• Primary endpoint: 

response rate of non-

irradiated lesions

– ≈10% in all arms

1-2 lesions treated with: 

8 Gy x 3 v.
0.5 Gy x 4 v.

No RT



• 62 immunotherapy-naïve patients with metastatic 
HNSCC and ≥2 measurable lesions
– Both arms: nivolumab 3 mg/kg every 2 weeks for up to 96 

weeks

– Experimental arm: SBRT (9 Gy x 3) to a single lesion between 
cycles 1 and 2 of nivolumab

• Similar adverse event rates across arms:
– Any grade - 87% in SBRT arm v. 70% in control arm (p=0.12)

– Grade ≥3 - 10% in SBRT arm v. 13% in control arm (p=0.70)

SBRT during immunotherapy → No unexpected toxicity increase



SBRT during immunotherapy → No clinical benefit



Utilizing Radiotherapy to Induce Abscopal Effects: 
Mechanistic Rationale, Preclinical Models, Case Reports, Early-phase Trials

Use of RT with the specific intent of inducing abscopal 

effects is not yet supported by high-level data
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73-year-old female with metastatic lung 

adenocarcinoma (PD-L1 TPS 100%) involving the brain

Pembro x 2.5 

years



53-year-old male with right lung adenocarcinoma (EGFR/ALK/ROS-

negative, PD-L1 TPS 90%), stage cT4N3M0, IIIC

Pembro x 3 

cycles





Could local therapy improve outcomes in oligometastatic disease?

Controlled primaries

75% had 1-2 metastases

All disease treated

(multiple cancer types)

68% had 0-1 metastases

All disease treated



Only prostate treated

(not SBRT)

No visceral disease AND

≤3 bone mets OR only axial bone mets

Could local therapy improve outcomes in oligometastatic disease?



61-year-old with metastatic small cell carcinoma 

involving the brain, stage cT4N3M1c, IVB 

Whole brain RT,

carbo/etopo/atezo 2 years later



59-year-old male with hepatitis C and alcoholic cirrhosis and multifocal HCC

atezo/bev x 13 

cycles
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64-year-old female with right lung adenocarcinoma (EGFR/ALK/ROS-

negative, PD-L1 TPS 60%), stage cT4N0M0, IIIA

Pembro x 1 cycle

6 weeks after negative brain MRI



64-year-old female with right lung adenocarcinoma (EGFR/ALK/ROS-

negative, PD-L1 TPS 60%), stage cT4N0M0, IIIA

3 months later

SRS: 21 Gy to 3 lesions

Now NED and doing well after steroids, 

pembrolizumab x 2 years, and thoracic RT



My thoughts about RT for brain metastases

• Many modern systemic agents have CNS activity.
– Wait for molecular testing, try to avoid whole brain RT.

• I believe radionecrosis is now far more common 
than local progression after SRS.
– Consider moderate doses, fractionation.



?







ASTRO 2021 Annual Meeting



Evolving RT in the Immunotherapy Era

• RT-induced lymphopenia may detract from 

immunotherapy efficacy

• RT toxicities (e.g., pneumonitis) may lead to 

immunotherapy interruption

• Long-term survival for some metastatic 

cancer patients is possible
These factors all favor short RT courses and 

highly conformal treatment techniques



Questions?


