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Integration of Immunotherapy with Radiation 
Questions for Discussion

ÅWhat is the nature of the relationship?

ÅRT as an immunosuppressant?

ÅRT as an immune stimulant?

ÅConcurrent v Sequential???

ÅAnything to learn from completed or ongoing trials?

ÅOngoing research?

ÅOngoing or developing trials?
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RT Priming of Tumor -Specific Immune 
Response
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Radiation as an Immune òStimulantó?
Pre -Clinical Data

ÅRT generates tumor-specific immune responses

ÅEffect not present with deficient T cell or depleted CD8+ cells

ÅRT + IO generates better response than either

ÅResponse and immune response best if RT prior to IO

ÅThis effect is radiation volume and dose dependent
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Radiation as an Immune òStimulantó?
Clinical Data

ÅCase reports and small randomized trials

ÅWinship case report (Melanoma to Brain)

ÅAbscopal effect in some series: 15-30%

ÅResponse rates to ICB and RT appear higher than IO alone in small 
series

ÅClinical benefit is associated with immunological changes (CD8+)

ÅThis effect is radiation volume and dose dependent
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Radiation and Immunotherapy
Toxicity Issues? 

ÅMost early phase clinical studies show tolerance

ÅFull dose IO and RT generally possible

ÅRT pneumonitis rates no worse in post-chemo/RT IO than chemo/RT

ÅPneumonitis at higher rates in IO trials with prior RT
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Radiation as Immunosuppressant
What is the Data?

ÅDecline in blood counts with large field/full dose RT well known

ÅBlood count depression with pelvic RT vs prostate only RT

ÅLymphocyte count sufficient?

ÅConcept of RT dose to circulating immune cells?
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RTOG 0617 Overall and Progression -free 
Survival by RT Dose: ASTRO 2017 Update [a]

a. Bradley JD, et al. Int J RadiatOncol Biol Phys. 2017;99(2_suppl):S105.
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NRG RTOG 0617 ðEffective (RT) Dose to 
Circulating Immune Cells, 2019

ÅNRG-RTOG 0617: Poorer survival with high dose RT for Stage III NSCLC

ÅWas this due to RT toxicity to the immune system?

ÅEffective dose to circulating immune cells (EDIC) modelled based on RT 
dosimetry factors applied to 453 eligible Stage III NSCLC pts enrolled on 
RTOG 0617

ÅEDIC ranged from 2.05 to 12.20 Gy (median 5.94 Gy)

ÅEDIC SIGNIFICANTLY and INVERSELY associated with survival and local 
PFS after adjusting for other factors

Jin et al. 
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Survival in NRG/RTOG 0617 Trial
Correlation with Immune System RT Dose
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PACIFIC: Phase 3, Randomized, Double -blind, Placebo -
controlled, Multicenter, International Study

Å Data cutoff (March 22, 2018) for the planned OS IA occurred after 299 events (61% of the target 491 events)

ÅOS sample size assumption: Ó85% power to detect an HR of 0.73 with 491 events, using a 2.5% 2-sided significance level 

ClinicalTrials.gov number: NCT02125461

Primary endpoints

ÅPFS by BICR 

using RECIST 

v1.1

ÅOS

Å Unresectable, Stage III NSCLC 

without progression after definitive 

platinum-based cCRT (Ó2 cycles)

Å 18 years or older

Å WHO PS score 0 or 1

Å If available, archived pre-cCRT 

tumor tissue for PD-L1 testing

All-comers population 

(i.e. irrespective of PD-L1 status)

N = 983 enrolled

Durvalumab

10 mg/kg q2w for

up to 12 months

n = 476

Placebo

q2w for up to 

12 months

n = 237

N = 713 randomized

2:1 randomization,

stratified by age, sex, and 

smoking history

Key secondary 

endpoints 

ÅORR, DoR and 

TTDM by BICR

ÅPFS2 by 

investigator

ÅSafety

ÅPROs

R

1-42 days 

post-cCRT

Antonia SJ, et al. N Engl J Med. 2017;377(20):1919-1929; Antonia SJ, et al. N Engl J 

Med. 2018;379(24):2342-2350.
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PACIFIC: Primary Endpoints ( ITT) [a,b ]

*Median duration of follow-up was 25.2 months (range 0.2ï43.1); ÀAdjusted for interim analysis; NR, not reached. Note: PFS data based on data cutoff of Feb 13, 2017, 
and OS data based on data cutoff of Mar 22, 2018.

Median OS (95% CI)

months

Durvalumab NR (34.7ïNR)

Placebo 28.7 (22.9ïNR)

Median PFS (95% CI)

months

Durvalumab 16.8 (13.0ï18.1)

Placebo 5.6 (4.6ï7.8)
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a. Antonia SJ, et al. N Engl J Med. 2017;377(20):1919-1929; b. Antonia SJ, et al. N 

Engl J Med. 2018;379(24):2342-2350.
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PFS and OS by Pre -specified Subgroup (ITT) 1,2

*Not calculated if subgroup has <20 events; NA, not available.
Note: PFS data based on data cutoff of Feb 13, 2017, and OS data based on data cutoff of Mar 22, 2018.

PFS (BICR) OS

No. of events / 
no. of patients (%)

No. of events / 
no. of patients (%)

HR (95% CI) Durvalumab Placebo HR (95% CI) Durvalumab Placebo
All patients 214/476 (45.0) 157/237 (66.2) 183/476 (38.4) 116/237 (48.9)

Sex
Male 155/234 (46.4) 111/166 (66.9) 141/334 (42.2) 80/166 (48.2)

Female 59/142 (41.5) 46/71 (64.8) 42/142 (29.6) 36/71 (50.7)

Age at randomization
<65 years 108/261 (41.4) 91/130 (70.0) 89/261 (34.1) 58/130 (44.6)

җср ȅŜŀǊǎ 106/215(49.3) 66/107 (61.7) 94/215 (43.7) 58/107 (54.2)

Smoking status
Smoker 197/433 (45.5) 140/216 (64.8) 169/433 (39.0) 103/216 (47.7)

Non-smoker 17/43 (39.5) 17/21 (81.0) 14/43 (32.6) 13/21 (61.9)

Disease stage
Stage IIIA 108/252 (42.9) 82/125 (65.6) 101/252 (40.1) 70/125 (56.0)

Stage IIIB 104/212 (49.1) 72/107 (67.3) 79/212 (37.3) 44/107 (41.1)

Tumor histologic type
Squamous 117/224 (52.2) 66/102 (64.7) 103/224 (46.0) 56/102 (54.9)

Non-squamous 97/252 (38.5) 91/135 (67.4) 80/252 (31.7) 60/135 (44.4)

Prior definitive CT
Cisplatin 115/266 (43.2) 97/129 (67.4) 94/266 (35.3) 64/129 (49.6)

Carboplatin 91/199 (45.7) 65/102 (63.7) 84/199 (42.2) 47/102 (46.1)

Best response to 
prior treatment

CR 2/9 (22.2) 4/7 (57.1) 2/9 (22.2) 3/7 (42.9)

PR 99/232 (42.7) 72/111 (64.9 83/237 (35.0) 50/112 (44.6) 

SD 108/222 (48.6) 77/114 (67.5) 93/223 (41.7) 61/115 (53.0)

EGFRstatus

Positive 17/29 (58.6) 11/14 (78.6) 10/29 (34.5) 6/14 (42.9)

Negative 131/315 (41.6) 112/165 (67.9) 117/317 (36.9) 80/165 (48.5)

Unknown 66/132 (50.0) 34/58 (58.6) 56/130 (43.1) 30/58 (51.7)

PD-L1 status 

җнр҈ 48/115 (41.7) 31/44 (70.5 37/115 (32.2) 23/44 (52.3)

<25% 85/187 (45.5) 68/105 (64.8) 74/187 (39.6) 41/105 (39.0)

Unknown 81/174 (46.6) 58/88 (65.9) 72/174 (41.4) 52/88 (59.1)

2.00.25 0.5 1.0

Durvalumab better Placebobetter

NA*

2.00.25 0.5 1.0

Durvalumab better Placebo better

NA*

NA*

Antonia SJ, et al. N Engl J Med. 2017;377(20):1919-1929; Antonia SJ, et al. N Engl J 

Med. 2018;379(24):2342-2350.
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Updates: ITT Population by BICR

Median TTDM

(95% CI)

months

Durvalumab 28.3 (24.0ï34.9)

Placebo 16.2 (12.5ï21.1)

New Lesion Site*

Durvalumab 

N = 476

Placebo 

N = 237

Patients with any 

new lesion, n (%)

107 (22.5) 80 (33.8)

Lung 60 (12.6) 44 (18.6)

Lymph nodes 31 (6.5) 27 (11.4)

BrainÀ 30 (6.3) 28 (11.8)

Liver 9 (1.9) 8 (3.4)

Bone 8 (1.7) 7 (3.0)

Adrenal 3 (0.6) 5 (2.1)

Other 10 (2.1) 5 (2.1)

*A patient may have had more than one new lesion site; 
ÀMonitoring for post-baseline CNS metastases was not specified in the 

protocol; brain scans were obtained at the investigatorôs discretion upon 

suspicion of new lesions.

TTDM HR = 0.53
95% CI, 0.41ï0.68
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Antonia SJ, et al. N Engl J Med. 2018;379(24):2342-2350.
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Good PS, Stage III NSCLC Patients: 
Is Adjuvant Durvalumab a New Standard?

ÅYes!!

ÅMany ongoing trials were closed or modified

ÅWhat is next?

ÅInduction IO therapy?

ÅDoublet IO therapy?

ÅConcurrent and adjuvant IO therapy?

ÅInduction and adjuvant IO? 

ÅConcurrent and adjuvant IO therapy with RT and less or no chemo?
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Hoosier Cancer Research Network 
LUN 14 -179 1

Accrual completed 

Results at ASCO 2018

1. Durm GA, et al. J Clin Oncol. 2018;36(suppl): Abstract 8500.

Concurrent Chemoradiation

Cisplatin/Etoposide

or

Carboplatin/Paclitaxel

or 

Cisplatin/Pemetrexed

PLUS

Radiation (59.4-66.6 Gy)

Not Eligible

Pembrolizumab 200mg

IV every 3 wk for up to 

12 mo

Repeat imaging (CT or PET)

28-56 days later

PD SD or Response
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Phase I Trial of Concurrent 
Pembrolizumab and Chemo -RT

ÅWeekly paclitaxel and 
carboplatin

Å60 Gy RT in 30 fractions

ÅPembrolizumab ïevery 21 
days for 1 year

Å2-6 weeks after CRT 
completion

ÅFinal 2 weeks of CRT

ÅAt start of CRT

Part Start of Pembrolizumab Pembrolizumab Dose

1 2-6 weeks after completing chemotherapy and 

radiation

200 mg

2 Week 5 of chemotherapy and radiation 100 mg

3 Week 5 of chemotherapy and radiation 200 mg

4 Week 1 of chemotherapy and radiation 100 mg

5 Week 1 of chemotherapy and radiation 200 mg

Jabbour SK, et al. J Clin Oncol. 2019;37(suppl): Abstract 8511.
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Randomized IO Trials with RT in NSCLC 
Patients

ÅPACIFIC 5: Phase III PACIFIC trial in China (NCT03706690)

ÅPACIFIC 2: Phase III: PACIFIC +/- Conc durvalumab 
(NCT03519971)

ÅECOG/ACRIN: Phase III: PACIFIC +/- Conc durvalumab

ÅPACIFIC 4: Phase III SBRT+/- durvalumab for Stage I/II 
(NCT03833154)

ÅSWOG/NRG: Phase III SBRT +/- atezolizumab for Stage I/II 
(NCT03811002)
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Study Population

Å Patients with unresectable, 

Stage III NSCLC

Å All-comers

(PD-L1 expression-

agnostic)

Å ECOG PS 0-1

Randomized N = 300 patients

Durvalumab 1500 mg Q4W  + CRT

n = 200

Placebo + CRT

n = 100

R

Stratification

Å Age (<65 yr, Ó65 yr)

Å Stage (IIIA vs IIIB/C)

Å Primary Endpoints: ORR, PFS

Å Key Secondary Endpoints: OS

2

1

For subjects with 

SD, PR, CR

Durvalumab 

1500 mg Q4W

Placebo

Å Early IDMC safety assessment in first 15 and 60 TOTAL subjects (CRT+28 days)

Å In Japan, assessment after first 9 TOTAL subjects (CRT+28 days)

PACIFIC 2: A Phase III Study of Durvalumab Given Concurrently With 
Platinum -based Chemo -RT for Patients With Stage III NSCLC

Treat 

to 

progression

https://clinicaltrials.gov/ct2/show/NCT03519971
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Supporting Safety Data for Pacific 2
CLOVER: A Phase I Study of Durvalumab + Chemo -
RT 

ÅPhase I durvalumab + chemo-RT for patients with multiple tumor types

ÅLocally advanced NSCLC cohort (similar to PACIFIC 2)
Å14 patients treated

Å8 have completed course of CRT

Å1 DLT (Gr 4 transaminitis that resolved)

Å1 death due to AE not related to IP (acute coronary syndrome w/ previous 
cardiac history)

ÅRecruitment completed 

https://clinicaltrials.gov/ct2/show/NCT03509012
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Proposed ECOG/ACRIN 5181: 
Randomized Phase III Trial of Durvalumab 
Concurrent and Consolidative Therapy or 
Consolidative Therapy Alone for Patients with 
Unresectable Stage III NSCLC

ÅPreliminary NCI Approval

ÅConsideration of Phase II/III Design
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Stereotactic Body Radiation Therapy

ÅNot a machine, but a type of radiation delivery.

ÅStereotactic = precise positioning of the target volume 
in 3 dimensions.

ÅHas become synonymous with high dose per fraction

ÅDifferent delivery techniques (arcs, static fields, 
protons)
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Operable

Medically

Inoperable

Surgery 

Borderline 

Operable
Less Surgery

SBRT

Clinical Stage I NSCLC

Standard of Care For Stage I NSCLC Pts

VALOR slides courtesy of Drew Moghanaki
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Randomization Stratified by
- Facility
- IA vsIB
- Central v Peripheral

R
 A

 N
 D

 O
 M

 I
 Z

 E
 D

PI: Drew Moghanaki, MD

VALOR

https://clinicaltrials.gov/ct2/show/NCT02984761
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PACIFIC 4/RTOG 3515: SBRT +/ - Durvalumab 
for Stage I -II Medically Inoperable NSCLC

ÅGlobal Trial

ÅFirst Enrollment in Q1 2019

ÅInternational SBRT Credentialing

https://clinicaltrials.gov/ct2/show/NCT03833154
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28 Days

Patient 

Screening

Baseline Scan

Collect Baseline 

ctDNA

R

Primary 

Endpoint: PFS

Key Secondary 

Endpoint:

OS (powered)

SOC 

definitive 

SBRT

Durvalumab 1500mg 

q 4 wk x 24 mo

530 T1c-T3

100 T1a/b

Placebo 

q 4 wk x 24 mo

Inclusion Criteria

Å Clinical Stage I/II 

node negative 

(T1 ïT3 N0)

Å Medically 

inoperable or 

refuse surgery 

Å ECOG PS 0-2

Å All comers

Stratifications

ÅT1 vs T2/3

ÅCentral vs. 
peripheral

Phase III Trial of Durvalumab vs Placebo after 
SBRT in Early Stage NSCLC (Stage I/II)
PACIFIC 4/RTOG FOUNDATION 3515

N = 630

1:1

https://clinicaltrials.gov/ct2/show/NCT03833154
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Limited Small Cell Lung Cancer

ÅADRIATIC Trial: Chemo-RT +/- adjuvant durvalumab or 
durvalumab/tremelimumab (NCT03703297)

ÅNRG/Alliance 005: Chemo-RT +/- adjuvant atezolizumab 
(NCT03811002) 
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ADRIATIC: LD SCLC Post -concurrent 
Chemo -RT Study

Newly diagnosed LD-SCLC 

(Stage I-III)

Å PS 0-1

Å Not progressed following 

CRT 

Å PCI as indication must 

be completed within 1-42 

days after completion of 

CRT

Å N = 600

R
600

Primary endpoints

PFS monotherapy

PFS combo

OS combo

Stratification: 

PCI: Yes vs No

Stage: I/II vs III

ÁTreatment duration: treatment to PD or for patients in CR cap at 2 year

ÁTarget HR for PFS 0.6 and for OS 0.7 with alpha splitting for primary endpoints: 0.5% PFS combo, 0.5% PFS 

mono, and 4% OS combo

ÁPower: at least 90% for PFS combo and mono, at least 80% for OS combo and mono

ÁMedian PFS for placebo arm is 10 months and median OS is 24 months

Durvalumab + 

Tremelimumab

D1500mg + T75mg Q4w

Durvalumab

D1500mg + Placebo Q4w

Placebo

Placebo (D+T) Q4w

1:1:1

https://clinicaltrials.gov/ct2/show/NCT03703297
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Limited stage ï

SCLC 
(Tx, T1-T4, N0-3, M0)

N = 506

R

Chemotherapy + radiation (CRT)

CRT + atezolizumab 

STRATIFICATION

Å Radiation schedule, BID (3 weeks) vs daily (6.5 weeks)

Å Chemotherapy (cisplatin vs carboplatin)

Å Sex (male vs female)

Å ECOG Performance Status (0/1 vs 2)

PIs: Kristin Higgins, MD (NRG) and Helen Ross, MD (Alliance)

NRG/Alliance -LU005: LS -SCLC:  A Phase II/III 
Randomized Study of Chemo -RT vs Chemo -RT 
Plus Atezolizumab 

https://clinicaltrials.gov/ct2/show/NCT03811002.
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PEMBRO -RT RANDOMIZED PH II TRIAL

Å92 Metastatic NSCLC Pts: Second or later Line: All PDL-1 Status 

ÅPembro till Progression +/- SBRT  (8 Gy x 3) to One Site

ÅPrimary Endpoint : 

Response Rate: Seeking to Improve from 20% to 50%

TheelenWSME, et al. JAMA Oncol. 2019. [Epubahead of print]


