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A Phase 3 Trial of Pelvic Radiation Therapy
Versus Vaginal Cuff Brachytherapy
Followed by Paclitaxel/Carboplatin
Chemotherapy in Patients with High-Risk,
Early-Stage Endometrial Cancer: A
Gynecology Oncology Group Study

M. Randall,' V. Filiaci,” D. McMeekin,” C.M. Yashar,* R. Mannel,’

R. Salani,’ P. DiSilvestro,’ J. Burke,” T. Rutherford,® N. Spirtos," J. Cho,"
J. Kim,] L2 p Anderson,|3 W. Brewster,|4 W. Small,15 M. Camey,”’

C. Aghajanian,'” and D.S. Miller'®; University of Kentucky, Lexington,
KY, 2NRG Oncology Statistics and Data Management Center, Buffalo, NY,
3University of Oklahoma, Oklahoma City, OK, *University of California
San Diego, San Diego, CA, “The Ohio State University, Columbus, OH,
SBrown University, Providence, RI, "Memorial University, Savannah, GA,
8Yale Gynecologic Oncology, New Haven, CT, *Women’s Cancer Center of
Nevada, Las Vegas, NV, mUniversity of Hawaii, Honolulu, HI, "Seoul
National University, Seoul, Korea, Republic of (South), "*Korean
Gynecologic Oncology Group, Seoul, Korea, Republic of (South), '*Fox
Chase Cancer Center, Philadelphia, PA, "*University of North Carolina,
Chapel Hill, NC, ’5Loyola University Medical Center, Maywood, IL,
]6University of Hawaii Cancer Center, Honolulu, HI, 7 Memorial Sloan
Kettering Cancer Center, New York, NY, ! 8University of Texas-
Southwestern, Dallas, TX
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Purpose/Objective(s): To determine if vaginal cuff brachytherapy and
chemotherapy (VCB/C) could increase recurrence-free survival (RFS)
compared to pelvic external beam radiation therapy (PXRT). Secondary
objectives included comparisons of overall survival (OS), patterns of
failure, and frequency/severity of adverse events between the treatment
arms.

Materials/Methods: A randomized phase 3 trial was performed in endo-
metrial cancer patients meeting eligibility criteria. All patients were
required to undergo hysterectomy. Eligible patients had stage I endome-
trioid histology with GOG 99-based high intermediate risk criteria (based
on age, tumor grade, depth of invasion, and presence of lymphovascular
space invasion), stage II, or stage I-II serous (S) or clear cell (CC) tumors.
Central pathology review was performed. Patients assigned to PXRT were
treated with standard 4-field or Intensity-Modulated Radiation Therapy
(IMRT) techniques to a mean dose of 45 Gy over 5 weeks. Additional
VCB was optional for patients with S/CC tumors or stage II disease. Pa-
tients assigned to VCB/C received HDR or LDR brachytherapy followed
by paclitaxel 175 mg/m2 (3 hour) + carboplatin AUC 6 q 21 days for a
total of 3 cycles.

Results: A total of 601 pts were accrued; PXRT was assigned to 301 (18
did not receive study treatment) and VCB/C to 300 (9 did not receive study
treatment). The median age was 63 years, 74% had stage I disease, and
89% underwent lymphadenectomy. Histology included 71% with endo-
metrioid type, 15% S, and 5% CC. Nearly all pts completed the prescribed
therapy (91% PXRT, 87% VCB/C). In the PXRT arm, IMRT was used in
36%, and vaginal cuff brachytherapy boost was added in approximately
35%. Acute toxicity was more common and more severe with VCB/C.
Grade 3 or higher adverse events were reported in 32 patients on the PXRT
arm versus 187 patients on the VCB/C arm. Grade 3 or higher late effects
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were seen in 37 and 35 patients on the PXRT and VCB/C arms, respec-
tively. With a median follow-up of 53 months, the 36 month RFS was 82%
for both PXRT and VCB/C. The 36-month OS was 91% versus 88% for
PXRT and VCB/C, respectively. No significant differences were noted
between the two arms in terms of vaginal or distant failure. However,
pelvic or para-aortic nodal recurrences were significantly more common in
the VCB/C arm (25 vs 12), largely driven by the difference in pelvic nodal
failure (20 vs 6 patients). There was no statistically significant treatment
effect heterogeneity with respect to RFS among clinical-pathologic vari-
ables evaluated.

Conclusion: This study did not demonstrate a superiority of VCB/C to
PXRT in women with HR endometrial cancer. Acute and late toxicity and
pelvic and para-aortic nodal failure were more frequent in the VCB/C arm.
Both arms appeared to be well tolerated with high completion rates. PXRT
remains an effective, well-tolerated, and acceptable adjuvant treatment in
patients with high risk, early-stage endometrial carcinoma.

Author Disclosure: M. Randall: Uterine Corpus Com; GOG/NRG. V.
Filiaci: Research Grant; National Cancer Institute. Service Agreement for
conducting research; GOG Foundation, Inc. participates in the executive
committee; NRG Oncology Statistics and Data Management Center. D.
McMeekin: None. C.M. Yashar: Employee; Abreos Biosciences. Partner;
Kaiser Permanente. Advisory Board; Cianna Medical, MicroChips. Travel
Expenses; MicroChips. Chair the committee for hospital credentialing;
University of California San Diego; American College of Radiation
Oncology, University of California San Diego. Chair meetings for review
educational programs. R. Mannel: help lead organization; GOG Foun-
dation. Group Chair; NRG. R. Salani: None. P. DiSilvestro: None. J.
Burke: None. T. Rutherford: None. N. Spirtos: None. J. Cho: None. J.
Kim: None. P. Anderson: None. W. Brewster: None. W. Small: Research
Grant; Carl Zeiss. Speaker’s Bureau; Carl Zeiss. Advisory Board; Varian.
Travel Expenses; Carl Zeiss. Board Member; Loyola University Health
System. ACR Leadership; ACR. Research; NRG Oncology, RTOG. M.
Carney: None. C. Aghajanian: Honoraria; Clovis. Steering Committee
Member; Mateon. D.S. Miller: Research Grant; Genentech, Merrimack,
Novartis. Advisory Board; Genentech. Chair; NRG Oncology.
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Radiobiological Analysis of Outcomes
Using External Beam Radiotherapy Plus
High Dose-Rate Brachytherapy (4x7 Gy or
2x9 Gy) for Cervical Cancer in a Multi-
Institution Trial

J. Hendry,] G.W. Jones,2 UM. Mahantshetty," G. Sarria,4 N.W. da Motta,’
E. Fidarova,” M. Abdel-Wahab,” R.R. Prasad,’ A. Polo,*

and E. Zubizarreta®; ! Macclesfield, United Kingdom, *Trillium Health
Partners, Mississauga, ON, Canada, >Tata Memorial Hospital, Mumbai,
India, *Radioncologia - AUNA, Lima, Peru, >HSR/ASCMPA, Porto Alegre,
Brazil, ®International Atomic Energy Agency, Vienna, Austria,
’International Atomic Energy Agency, Vienna A-1400, Austria, SIAEA,
Vienna, Austria

@ CrossMark

Purpose/Objective(s): To compare loco-regional (LR) control and
adverse effects (AE) of external beam radiotherapy (EBRT) in combina-
tion with 2 different fractionation schedules of HDR brachytherapy
(HDRBT) with or without chemotherapy (CT) in cervical cancer.
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Materials/Methods: A prospective, randomized, multicenter international
trial of the IAEA tested four combinations of HDRBT and CTin cervical
cancer. Eligible patients were women with stages IIB and IIIB cervical
carcinoma being treated with curative intent and with no contraindications
for EBRT, HDRBT and CT. All patients were to receive EBRT, 46 Gy in 23
fractions to the pelvis. Prescribed HDRBT dose in arm A was 4 applica-
tions of 7 Gy each to point ‘A’ while in arm B it was 2 applications of 9 Gy.
Arms C and D were similar to arms A and B but with cisplatin (40mg/m2)
in weeks 1 through 5. LR tumor control, overall survival and acute/late AE
were compared between arms. Using a/b values of 10 Gy for tumor control
and 3 Gy for late-AE, biological effective doses (BED) and equivalent
doses (EQD2) were calculated for each arm. Arms A and C had
BED10=102.8Gy10 (EQD2= 85.7 Gy) and BED3=128.3Gy3 (EQD2 =
77 Gy). For arms B and D, BED10 and BED3 were 89.4 Gy10 (EQD2=
74.5 Gy) and 115.8 Gy3 (EQD2= 69.4 Gy).

Results: Between September 2005 and May 2010, 601 patients were ran-
domized. By center, there were 257 cases from Mumbai, 147 cases from
Peru, 76 from South Africa, 53 from Brazil, 31 from Pakistan, 19 from
Morocco, and 18 from Macedonia. Average age was 48.7 yr (26 - 71). Four
hundred and forty patients had stage IIB cases, and 161 had stage IIIB (P=.7
across arms). Overall 5-yr survival was 71% for IIB patients and 58% for
IIIB patients (P=.03). The 5-yr survival for all women, combined, was
67.2% (95% CI 62.7-71.2%). By treatment arm, 5-yr overall survival was:
62.2% in A, 68.3% in B, 73.1% in C, and 65.1% in D. By log-rank test,
stratified by center and stage, there was no statistical difference in overall
survival by study arm (P=.1). For the 440 stage 1IB patients, there was no
statistical difference in survival with 4 HDR versus 2 HDR, and no differ-
ence with or without CT. Five-year tumor control and adverse effects are
reported in table 1. Tumor control was lower in arms B and D compared to
arms A and C (P=.0007). No statistically significant difference in AE was
found. The only effect of cisplatin was an increased-AE trend in the 2x9 Gy
arm-B (P=.066).

Conclusion: A dose-effect relationship was found for tumor control in our
study. Local control was significantly superior for the arms including 4
fractions of 7 Gy HDRBT compared to 2 fractions of 9 Gy. No statistically
significant differences in OS or AE were found between arms.

Table 1: LBA-2

5 yr Tumor

control (+) %, GU G3-5 GU GI G3-5 GI

Study arm 95% CI1 toxicity (*) fistula toxicity (*) fistula
Arm A EBRT 88 (81-92) % 7.3% 0% 4% 1.3%
46 Gy plus
HDRBT (4x7 Gy)
Arm B EBRT 78 (71-84) % 6.7% 0.6% 4% 1.3%
46 Gy plus
HDRBT (2x9 Gy)
Arm C (Arm 89 (82-94) % 5.3% 0.6% 6% 0%
A + CDDP)
Arm D (Arm 75 (67-82) % 7.2% 0% 5.9% 0%
B + CDDP)

GU: Genito-urinary. GI: Gastro-intestinal.
(+): P=.0007.
(*): excluding fistula.

Author Disclosure: J. Hendry: None. G.W. Jones: None. UM.
Mahantshetty: None. G. Sarria: None. N.W. da Motta: None. E.
Fidarova: None. M. Abdel-Wahab: Member; United Nations ute agency
task force steering comm. educational and expert panel; ACR & florida
radiological society (FRS). R.R. Prasad: None. A. Polo: None. E.
Zubizarreta: None.
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Consolidative Radiotherapy for Limited g
Metastatic Non—Small Cell Lung Cancer: A @C"’SSM“I‘
Randomized Phase 2 Trial

P. Iyengar, V. Tumati, D. Gerber, Z. Wardak, C. Ahn, R. Hughes, J. Dowell,
N. Cheedella, L.A. Nedzi, K.D. Westover, S. Pulipparacharuvil, H. Choy,

and R.D. Timmerman, University of Texas Southwestern Medical Center,
Dallas, TX

Purpose/Objective(s): Maintenance systemic therapy has shown statisti-
cally significant but modest benefits in progression free survival (PFS) and
overall survival (OS) for patients with stage IV non—small cell lung cancer
(NSCLC). This trial sought to determine if intervening with non-invasive,
stereotactic body radiation therapy (SBRT) prior to maintenance chemo-
therapy in patients with limited metastatic NSCLC led to significant im-
provements in PFS.

Materials/Methods: Patients with stage IV NSCLC who achieved a partial
response or stable disease to induction chemotherapy with six or fewer
sites of limited metastatic disease (including primary) were randomized to
maintenance chemotherapy or consolidative SBRT to all sites of disease
followed by maintenance chemotherapy. The primary endpoint was PFS,
with secondary endpoints including toxicity, local and distant tumor con-
trol, and patterns of failure.

Results: A total of 29 patients were enrolled from April 2014 to July 2016,
with 14 patients in the SBRT plus maintenance chemotherapy arm and 15
patients in the maintenance chemotherapy alone arm. The trial was
stopped to accrual early after an unplanned interim analysis found a sig-
nificant improvement in PFS in the SBRT plus maintenance chemotherapy
arm of 9.7 months versus 3.5 months in the maintenance chemotherapy
alone arm (P=.013). Toxicity was similar in both arms. There were no in-
field failures with fewer overall recurrences in the SBRT arm.
Conclusion: Consolidative SBRT prior to maintenance chemotherapy was
beneficial, nearly tripling PFS in patients with limited metastatic NSCLC
compared to maintenance chemotherapy alone, with no difference in
toxicity. It is promising that a phase 3 study, based on this and other trials,
has been activated by NRG (NRG LU 002, NCT03137771) to answer the
benefit of local therapy on OS.

Author Disclosure: P. Iyengar: None. V. Tumati: None. D. Gerber:
Research Grant; Immunogen, ArQule, Synta Pharmaceuticals, Genentech,
Celgene, ImClone, BerGenBio. Honoraria; Oxford, Clinical Decision
Support Oncology. Travel Expenses; Eli Lilly, ArQule. Stock; Gilead. Z.
Wardak: None. C. Ahn: None. R. Hughes: None. J. Dowell: Research
Grant; Astex, Medimmune, Taiho. N. Cheedella: None. L.A. Nedzi: None.
K.D. Westover: None. S. Pulipparacharuvil: None. H. Choy: Employee;
Sunjun Kang. Research Grant; Celgene. Stock; Texas Radiotherapy
Innovation & Optimization. Advisor; Vertex Pharmaceuticals, Boehringer
Ingelheim, Genentech. R.D. Timmerman: Research Grant; Varian Med-
ical Systems, Accuray, Inc., Elekta Oncology.

Clinical Trials Session
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PACIFIC: A Double-Blind, Placebo-
Controlled Phase 3 Study of Durvalumab as
Consolidation Therapy After
Chemoradiation in Patients with Locally
Advanced, Unresectable Non—Small Cell
Lung Cancer

S.J. Antonia,' A. Villegas,2 D. Damiel,"’4 D. Vincente Baz,” S. Murakami,®
R. Hui,” T. Yokoi,® A. Chiappori,’ K.H. Lee,” M. de Wit,'"” B.C. Cho,"'
M. Bourhaba,lz X. Quantin,” T. Tokito,"'t T. Mekhail,"> D. Planchard,'®
H. Jiang,"” Y. Huang,'” P.A. Dennis,'” and M. Ozgiiroglu'®; 'H. Lee
Moffitt Cancer Center and Research Institute, Tampa, FL, 2Cancer
Specialists of North Florida, Jacksonville, FL, *Tennessee Oncology,
Chattanooga, TN, “Sarah Cannon Research Institute, Nashville, TN,
Hospital Universitario Virgen Macarena, Seville, Spain, °Kanagawa
Cancer Center, Yokohama, Japan, "Westmead Hospital and the University
of Sydney, Sydney, Australia, *Kansai Medical University Hospital,
Hirakata, Japan, °Chungbuk National University Hospital, Chungbuk
National University College of Medicine, Cheongju, Korea, Republic of
(South), 1%%ivantes Klinikum Neukoelln, Berlin, Germany, Yonsei Cancer
Center, Yonsei University College of Medicine, Seoul, Korea, Republic of
(South), 2Centre Hospitalier Universitaire de Liege, Liege, Belgium,
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BcHU Montpellier and ICM Val d’Aurelle, Montpellier, France, “Kurume
University Hospital, Kurume, Japan, "> Florida Hospital Cancer Institute,
Orlando, FL, 5Gustave Roussy, Villejuif, France, ! 7AstraZeneca,
Gaithersburg, MD, "®Istanbul University Cerrahpasa School of Medicine,
Istanbul, Turkey

Purpose/Objective(s): Most patients (pts) with locally advanced, unre-
sectable non—small cell lung cancer (NSCLC) progress despite concurrent
chemoradiation therapy (cCRT). Here we report interim results from a
global, phase 3 study (NCT02125461) of the anti-PD-L1 Durvalumab as
consolidation therapy in Stage III pts without progression following plat-
inum-based cCRT.

Materials/Methods: Pts with a WHO performance status 0/1 (any PD-L1
status) who received >2 cycles of platinum-based cCRT without pro-
gression were randomized (2:1) 1—42 days post-cCRT to receive Durva-
lumab 10 mg/kg IV Q2W or placebo for up to 12 months, stratified by age,
sex, and smoking history. Co-primary endpoints were progression-free
survival (PFS; blinded independent central review, RECIST vl1.1) and
overall survival (OS). Secondary endpoints included 12- and 18-month
PFS rates, objective response rate (ORR), duration of response (DoR), time
to death or distant metastasis (TTDM), and safety.

Results: Between May 2014 and April 2016, 713 pts were randomized,
709 of whom received consolidated treatment (Durvalumab, n=473;
placebo, n=236). Baseline characteristics were well balanced. As of
February 13, 2017 (data cutoff), median follow-up was 14.5 months.
Median PFS from randomization was significantly longer with Durvalu-
mab (16.8 months, 95% CI, 13.0—18.1) versus placebo (5.6 months, 95%
CL, 4.6—7.8; stratified HR 0.52, 95% CI, 0.42—0.65; P<.0001). 12- and
18-month PFS rates were 55.9% versus 35.3% and 44.2% versus 27.0%,
respectively. ORR was higher (28.4% vs 16.0%; P<.001) and median DoR
was longer (not reached vs 13.8 months) with Durvalumab consolidation
therapy. Median TTDM was longer with Durvalumab (23.2 vs 14.6
months; stratified HR 0.52, 95% CI, 0.39—0.69; P<.0001). OS data were
immature at the time of interim PFS analysis. Comparing Durvalumab
with placebo, grade 3/4 adverse events (AEs) occurred in 29.9% and
26.1%; most common was pneumonia (4.4% vs 3.8%). 15.4% and 9.8%
discontinued due to AEs.

Conclusion: Durvalumab demonstrated significant and clinically mean-
ingful improvement in PFS, which was supported by secondary endpoints,
and was well tolerated. Durvalumab is a promising therapeutic option in
this setting.

Previously presented at ESMO 2017 [Paz-Ares L, et al. Ann Oncol
2017;28(Suppl 5):LBA1].

Author Disclosure: S.J. Antonia: Employee; H Lee Moffitt Cancer Center.
Advisory Board; AstraZeneca. A. Villegas: Speaker’s Bureau; Celgene,
Alexion, Bristol-Myers Squibb. D. Daniel: None. D. Vincente Baz: None.
S. Murakami: None. R. Hui: Honoraria; Merck Sharp and Dohme.
Advisory Board; AstraZeneca, Merck Sharp and Dohme, Novartis. T.
Yokoi: None. A. Chiappori: Research Grant; Novartis, Bristol-Myers
Squibb. Speaker’s Bureau; Genentech, Merck, Takeda, Novartis, Pfizer,
Boehringer Ingelheim, Celgene. K. Lee: None. M. de Wit: Honoraria;
AstraZeneca. B. Cho: None. M. Bourhaba: None. X. Quantin: None. T.
Tokito: None. T. Mekhail: Research Grant; AstraZeneca. Speaker’s Bu-
reau; AstraZeneca. D. Planchard: AstraZeneca, Bristol-Myers Squibb,
Merck Sharp and Dohme, Pfizer, Novartis, Roche, Lilly, Boehringer
Ingelheim. H. Jiang: Stock; AstraZeneca. Y. Huang: Stock; AstraZeneca.
P.A. Dennis: Stock; AstraZeneca. M. Ozgiiroglu: None.
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Phase 2 5-Arm Trial of Ipilimumab Plus g
Lung or Liver Stereotactic Radiation for @C“’“M“k
Patients with Advanced Malignancies

J.W. Welsh,' C. Tang,' P. de Groot," A. Naing,' U. Raju,’ S. Shaaban,'
J.Y. Chang,1 T. Cushman,' J. Heymach,1 R. Dadu,1 M.E. Cabanillas,’

K. Hess,' E. Massarelli,” V. Subbiah,' S. Fu,' V. Papadimitrakopoulou,1
D.R. Gomez,' S.M. Hahn,' R.U. Komaki," and D. Hong'; 'The University

of Texas MD Anderson Cancer Center, Houston, TX, 2City of Hope,
Houston, TX

Purpose/Objective(s): We present early toxicity and efficacy findings
from a phase 2 trial that combines CTLA4 blockade (ipilimumab) with
stereotactic ablative radiation therapy (SABR) targeting metastatic lung or
liver lesions in patients with solid tumors.

Materials/Methods: Patients with metastatic disease refractory to standard
therapies with >1 lung or liver lesion amenable to SABR and >1 addi-
tional non-contiguous lesion were enrolled in a nonrandomized fashion.
All patients were to receive ipilimumab (3 mg/kg every 3 weeks for 4
cycles) plus radiation given either concomitantly (SABR started on day 2
of cycle 1) or sequentially (SABR given 1 week after the 2" dose of
Ipilimumab). The 5 treatment groups were as follows: concomitant liver 50
Gy, concomitant lung 50 Gy, sequential liver 50 Gy, sequential lung 50 Gy,
and sequential 60 Gy (lung or liver for larger lesions). 50 Gy was given in
4 fractions and 60 Gy was given in 10 fractions. Toxicity was scored per
the Common Terminology Criteria for Adverse Events v4.0 and were
evaluated by medical and radiation oncologists. Disease response was
scored per the immune-related response criteria (irRC) by an experienced
radiologist. Best responses were reported as complete response (CR),
partial response (PR; size decrease >50%), progressive disease (PD; size
increase >25%), or stable disease (SD; not meeting criteria for PR/CR or
PD). The Kaplan-Meier method and log-rank tests were used to assess
progression-free survival (PFS) and overall survival (OS).

Results: Among 100 patients (20 in each treatment group), the most
common primary histologies were adeno- (n=55) and squamous cell
(n=13) carcinomas. No grade 4-5 toxicity was observed; 27 grade 3
toxicities were related to ipilimumab (colitis [n=28], diarrhea [n=7], liver
enzyme elevation [n=13], bilirubin elevation [n= 1], intestinal obstruction
[n=1], hypophysitis [n=3], and rash [n=4]). Two grade 3 toxicities were
attributed to combined ipilimumab plus SABR: liver enzyme increase
(1%) and pneumonitis (1%). The concurrent and sequential lung groups
had 45% and 50% of SD, and 10% and 0% PR, respectively. The con-
current and sequential liver groups showed 35% and 30% of SD, and 5%
and 0% PR, respectively. Within the sequential 60 Gy group, 60% showed
a favorable response. Lesions from non—small cell lung cancer had the
highest rate of clinical benefit (SD + PR) at 67%. There was no CR to
report. Median PFS time for all patients was 5 months (95% confidence
interval [CI] 2.7—7.2) and median OS time was 12 months (95% CI
9.3—14.6). At 12 months, PFS and OS were better for the sequential lung
group than for the sequential liver group (PFS P=.055, CI= 3.7—6.4; OS
P=.059, CI=7.9—-20). However, no differences in PFS (P=.2) or OS
(P=.3) were found between the concurrent lung and liver groups.
Conclusion: These data suggest that combinations of ipilimumab and
SABR have acceptable toxicity profiles and sequential treatment may
provide significant clinical benefits in term of response and survival,
warranting further evaluation.

Author Disclosure: J.W. Welsh: Stock; Healios, MolecularMatch. Stock
Options; OncoResponse, Reflexion Medical. C. Tang: None. P. de Groot:
None. A. Naing: None. U. Raju: None. S. Shaaban: None. J.Y. Chang:
Research Grant; Varian Medical Systems, Inc. Honoraria; Varian Medical
Systems, Inc. Travel Expenses; Varian Medical Systems, Inc. Partnership;
Global Oncology One; ACR, PTCOG, SANTRO. T. Cushman: None. J.
Heymach: None. R. Dadu: None. MLE. Cabanillas: None. K. Hess:
None. E. Massarelli: None. V. Subbiah: None. S. Fu: None. V. Papadi-
mitrakopoulou: Research Grant; Astellas, AstraZeneca, Celgene, Clovis
Oncology, Medimmune, Merck & Company, Novartis. Honoraria; Clovis
Oncology, Genentech, Janssen Global Services, Merck & Company.
Advisory Board; Amgen, Clovis Oncology, Genentech, Janssen Global
Services, Merck & Company. Travel Expenses; Amgen, Clovis Oncology,
Genentech, Janssen Glob. D.R. Gomez: Honoraria; BMS. S.M. Hahn:
Honoraria; AACR, Academic Institutions, UCSF Cancer Center External
Advisory Board, UCSF Radiation Oncology External Advisory Board,
UMDNIJ Cancer Center. Advisory Board; UMDNJ Cancer Center, Uni-
versity of California, Irvine. Travel Expenses; AACR, Academic In-
stitutions, American Board of Radiology, UCSF Cancer Center External
Advisory Board. R.U. Komaki: None. D. Hong: None.
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Tumor Treating Fields (TTFields)—A Novel
Cancer Treatment Modality: Translating
Preclinical Evidence and Engineering Into a
Survival Benefit with Delayed Decline in
Quality of Life

R. Stupp,1 M. Taphoorn,2 L. Driven,2 S. Taillibert,3 J. Honnorat,4
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E. Kirson,'® G. Lavy-Shahaf,'® and Z. Ram'’; 'Northwestern University,
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Lyon, University Claude Bernard Lyon, Lyon, France, 5University of
Southern California, Los Angeles, CA, °Na Homolce Hospital, Prague,
Czech Republic, “Seoul National University Hospital (SNUH), Seoul,
Korea, Republic of (South), ®Bellvitge Hospital Universitari, Barcelona,
Spain, “Tom Baker Cancer Centre, Calgary, AB, Canada, ! OLahey Clinic,
Burlington, MA, ! Seoul National University Bundang Hospital, Bundang,
Korea, Republic of (South), 2Maine Medical Center (MMC),
Scarborough, ME, Universitd Cattolica e del Sacro Cuore, Rome, Italy,
“Methodist Hospital, Houston, TX, BCentre Hospitalier Universitaire
Vaudois - CHUV, Lausanne, Switzerland, "®Novocure, Haifa, Israel, " Tel
Aviv Medical Center, Tel Aviv, Israel

@ CrossMark

Purpose/Objective(s): Tumor treating fields (TTFields) is a novel non-
ionizing radiation cancer treatment modality using a patient-operated
home-use device that delivers 200 kHz alternating electrical fields to the
brain. TTFields interfere with cell division and selectively disrupt mitosis
by interfering with the spatial alignment of polar macromolecules within
the cell. TTFields also inhibit DNA damage repair of double strand breaks.
Maintenance of quality of life during therapy with TTFields was compared
to standard therapy alone.

Materials/Methods: TTFields were tested in a large phase 3 trial in pa-
tients with newly diagnosed GBM (EF-14; n=695). Patients who had
completed radiochemotherapy were randomized to either standard temo-
zolomide (TMZ) chemotherapy alone, or to TTFields and TMZ. Pro-
gression-free and overall survival were the main endpoints, with quality of
life (QoL) as a predefined and important secondary endpoint. QoL was
assessed longitudinally using the EORTC QLQ C-30 with brain cancer
module (BN-20) questionnaires.

Results: TTFields added to standard adjuvant temozolomide (TMZ)
chemotherapy led to a significant prolongation of both progression-free and
overall survival (HR 0.63 [CI 0.53-0.76]; P=.000059). Toxicity was com-
parable between the two treatment arms with the exception of the expected
mild-moderate skin toxicity due to the electrode placement on the TTFields
treated patients. All predefined clinical and molecular subgroups benefitted
from TTFields. More TTFields patients reported stable or improved scores
on global health status, pain, physical functioning, and leg weakness (all
P<.01), while the area under the curve for improvement or stability over
time was not significantly different between groups. Deterioration-free
survival was significantly longer with TTFields for global health, physical
and emotional functioning, pain, and leg weakness (all P<.01). Time to
deterioration was shorter for itchy skin and longer for pain (both P<.001).
Conclusion: TTFields are an effective non-ionizing radiation treatment for
GBM with a novel mechanism of action and unique delivery method.
Patients become rapidly independent in handling the device allowing pa-
tients to control their treatment at home. Deterioration of key QOL scales
is delayed in patients treated with TTFields.

Author Disclosure: R. Stupp: Employee; Celgene. Advisory Board; Cel-
gene, Novartis, Abbvie, Merck KGaA (Darmstadt). Travel Expenses;
Novocure. M. Taphoorn: None. L. Driven: None. S. Taillibert: Consul-
tant; CRNO. J. Honnorat: None. T.C. Chen: None. J. Sroubek: None. S.
Paek: None. J. Escuder: None. J. Easaw: None. C. David: None. C.
Kim: None. R. Desai: None. A. Olivi: None. Y. Kew: None. A. Hot-
tinger: Research Grant; Novocure. Advisory Board; Servier, BMS. M.E.
Hegi: Consultant; Novocure. E. Kirson: Stock; Novocure. G. Lavy-
Shahaf: None. Z. Ram: Research Grant; Novocure.

A Randomized Controlled Trial Evaluating y
the Utility of a Patient Decision Aid to @C"’“M”k
Improve Clinical Trial (RAVES 08.03)

Related Decision-Making

P. Sundaresan,l’2 B. Ager,} S.L. Turner,” D. Costa,i’(’ A. Kneebone,7

M. Pearse,x H. Woo,5 S. Tesson,3 1. Juraskova,3 and P. Butow’z; ! Sydney
West Cancer Network, Western Sydney Local Health District, Sydney,
Australia, *Sydney Medical School, University of Sydney, Sydney,
Australia, ‘;Psycho—Oncology Co-operative Research Group (PoCoG),
University of Sydney, Sydney, Australia, *University of Sydney, Sydney,
Australia, *Sydney Medical School, University of Sydney, Sydney,
Australia, %Pain Management Research Institute, Royal North Shore
Hospital, Sydney, NSW, Australia, ’Royal North Shore Hospital, Sydney,
Australia, SAuckland Hospital, Auckland, New Zealand

Purpose/Objective(s): Randomized controlled clinical trials are consid-
ered the ‘gold standard’ for evaluating medical treatments. However,
recruitment to clinical trials is low overall, with both patients and clini-
cians reporting difficulties with the consent process. Decision Aids (DAs)
may improve this process by ensuring patients weigh up the pros and cons
of all their options and make informed value-sensitive decisions. DAs have
demonstrated efficacy in improving knowledge and reducing decisional
conflict during decision-making about medical treatments. We aimed to
evaluate the utility of a DA for potential participants of a clinical trial
(Trans-Tasman Radiation Oncology Group’s RAVES 08.03), in reducing
decisional conflict; improving knowledge, understanding, and attitudes
towards RAVES; reducing anxiety and decisional regret; and potentially
improving informed trial recruitment.

Materials/Methods: Potential participants for the RAVES clinical trial
were invited to participate in the current study. Participants were ran-
domized to receive the RAVES RCT’s participant information sheet with
or without a DA. Questionnaires were administered at baseline, one and six
months. The primary outcome measure was decisional conflict. Secondary
outcome measures included knowledge regarding RAVES, understanding
and attitudes towards RAVES, anxiety, decisional satisfaction, decisional
regret, and recruitment to the RAVES RCT.

Results: One-hundred and twenty-nine men were randomized to the DA
(63) and control (66) arms. Decisional conflict was significantly lower over
6 months (P=.048) in the DA arm. Knowledge regarding the RAVES RCT
was significantly higher at 6 months (P=.033) in the DA arm. 20.6% of
the DA arm (13 of 63) and 9% of the control arm (6 of 66) entered the
RAVES RCT. The DA significantly increased RAVES recruitment in the
cohort recruited by urologists: all 6 of the 92 men who entered RAVES
were from the Decision Aid arm (P=.01). The DA made no difference in
RAVES participation in the cohort recruited by radiation oncologists (7
from the Decision Aid arm vs 5 from the control arm).

Conclusion: This study demonstrates the utility of a DA in reducing
decisional conflict and improving trial knowledge in men with cancer who
are making decisions regarding RCT participation. The DA also improved
trial recruitment in a subgroup of patients. These findings have implica-
tions for the planning, design, and conduct of future clinical trials.
Author Disclosure: P. Sundaresan: None. B. Ager: None. S.L. Turner:
None. D. Costa: None. A. Kneebone: None. M. Pearse: None. H. Woo:
None. S. Tesson: None. I. Juraskova: None. P. Butow: None.
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Impact of *8F-fluciclovine PET/CT on .
Clinical Management of Patients with @Cm“mﬂ‘
Recurrent Prostate Cancer: Results from

the Phase 3 FALCON Trial

E. Teoh,' D. Bottomley,2 A. Scarsbrook,2 H. Payne,3 A. Afaq,}

J. Bomanji,} N. van As,4 S. Chua,4 P. Hoskin,? A. Chambers,’ G.J. Cook,’
V.S. Warbey,(’ A. Chau,” P. Ward,” M.P. Miller,” D.J. Stevens,’” L. Wilson,’
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and EV. Gleeson'; Oxford University Hospitals NHS Foundation Trust,
Oxford, United Kingdom, *The Leeds Teaching Hospitals NHS Trust,
Leeds, United Kingdom, jUniversity College London, London, United
Kingdom, *The Royal Marsden NHS Foundation Trust, London, United
Kingdom, SMount Vernon Cancer Centre, London, United Kingdom,
°King’s College London, London, United Kingdom, "Blue Earth
Diagnostics, Oxford, United Kingdom

Purpose/Objective(s): When biochemical recurrence (BCR) of prostate
cancer is suspected, early and accurate localization of metastases facili-
tates treatment when tumors are small and most amenable to localized
therapy, and may guide clinicians in making management plans regarding
salvage therapy. Here, we present results of a preplanned analysis of the
FALCON trial (NCT02578940), which assessed the impact of PET/CT
imaging with '®F-fluciclovine on clinical management choices for men
with BCR of prostate cancer.

Materials/Methods: Men with a first BCR episode following radical
curative therapy who were being considered for curative-intent salvage
therapy were recruited at six UK sites. Intended management plans were
recorded prior to '*F-fluciclovine PET/CT imaging. The primary outcome
measure was the impact of a 'SF-fluciclovine PET/CT scan on clinical
management. Post-scan changes to treatment modality (e.g., salvage ra-
diation therapy [RT] to hormone deprivation) were classed as ‘major,’
while changes within a modality (e.g. alteration to salvage RT fields) were
classed as ‘other.” Diagnostic accuracy using clinical follow-up, histolog-
ical correlation, and concordance on multimodal imaging as a truth stan-
dard was studied as a secondary outcome. Based upon an expected ~40%
change in management, a preplanned analysis of the first 85 evaluable
patients was performed with intent to terminate recruitment for over-
whelming efficacy if the number of treatment changes was greater than 45
(52.9%; 97.5% CI: 40.3—62.3%), or for futility, if fewer than 8 (9.4%,
97.5% CI: 3.6—18.9%).

Results: Between December 2015 and February 2017, 85 evaluable patients
(median age at screening, 67.0 y; median post-BCR PSA, 0.63 ng/mL) were
imaged. Fifty-six (65.9%) had previously had a radical prostatectomy. 'SF-
fluciclovine detected lesions in the prostate/bed or extraprostatic region in
40.0% and 22.4% of scans, respectively. Therapeutic management was
revised post-scan in 52/85 (61.2%) patients. For 41/52 (78.8%) patients, the
decision was made due to a positive finding on the "®F-fluciclovine scan.
Major revisions were made for 32/52 (61.5%) of those subjects with updated
plans. Salvage treatment was revised to watchful waiting for 13/85 patients
(15.3%) and to systemic therapy for 18/85 (21.2%), while 20/85 (23.5%)
patients had their planned RT field modified post-scan to include a boost to a
positive lesion or to widen the field to include the whole pelvis. As a result of
these findings, recruitment was stopped as the preset condition defining
overwhelming efficacy was met.

Conclusion: This prospective study shows that '®*F-fluciclovine PET/CT
has substantial impact on the clinical management of men with a first BCR
of prostate cancer after curative-intent therapy. Future studies to assess the
long-term impact of these management changes on disease outcomes are
warranted.

Author Disclosure: E. Teoh: Research Grant; Blue Earth Diagnostics. D.
Bottomley: None. A. Scarsbrook: Employee; NHS, York Medical Group.
Research Grant; Leeds Teaching Hospitals Charitable Foundation; Inter-
collegiate Standing Committee on Nuclear Medicine (Royal College of
Physicians/Royal College of Radiologist, UK). H. Payne: None. A. Afaq:
None. J. Bomanji: None. N. van As: None. S. Chua: None. P. Hoskin:
Travel Expenses; Ain Shams University, American College of Radiology,
Australian Brachytherapy group, ECCO, ESTRO; ESTRO, Radiotherapy
and Oncology. Advisory committees; NICE. A. Chambers: Employee;
NHS, Gordon House Surgery; Radiation Protection Committee, London
North West Healthcare NHS Trust, London School of Radiology. G.J.
Cook: Research Grant; Blue Earth Diagnostics, Siemens, GE Healthcare,
Alliance Medical Ltd. V.S. Warbey: None. A. Chau: None. P. Ward:
Independent Contractor; Blue Earth Diagnostics; Blue Earth Diagnostics.
M.P. Miller: Employee shareholder; Blue Earth Diagnostics. D.J. Stevens:
Employee; NHS. Employee shareholder; Blue Earth Diagnostics. L.

Wilson: Employee shareholder; Blue Earth Diagnostics. F.V. Gleeson:
Oxford University, OUH NHS FT.
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%8Ga-PSMA PET/CT Mapping of Early .
Biochemical Recurrence (PSA <1 ng/mL) @ CrossMark
After Primary Surgery in 270 Patients: Impact

on Salvage Radiation Therapy Planning

J. Calais," J. Czernin,2 M. Cao," W.P. Fendler,2 K. Herrmann,2

I. Rauscher,* N.S. Schmidt-Hegemann,” T. Poeppel,® C.R. King,’

A. Kishan,” J.V. Hegde,7 N. Shaverdian,” K.A. Sandler,” M.L. Steinberg,2
R.E. Reiter,” M. Rettig,” M. Eiber,” and N.G. Nickols™’; /Universty of
California, Los Angeles, Los Angeles, CA, ZUniversity of California, Los
Angeles, Los Angeles, CA, *David Geffen School of Medicine at UCLA,
Los Angeles, CA, “Technische Universitdt Miinchen, Munich, Munich,
Germany, LMU Munich, Munich, Bayern, Germany,
SUniversitdtsklinikum Essen, Essen, Germany, "Department of Radiation
Oncology, University of California, Los Angeles, Los Angeles, CA,
SDepartment of Urology, University of California, Los Angeles, Los
Angeles, CA, °VA Greater Los Angeles Health System, Los Angeles, CA

Purpose/Objective(s): Target volumes for salvage prostate radiation
therapy (SRT) are usually drawn in the absence of visibly recurrent dis-
ease. However, %8Ga-PSMA PET/CT detects prostate cancer recurrences
with accuracy superior to conventional imaging, at PSA values low enough
to impact volume delineations for routine SRT. We conducted this study to
i) determine how often volumes based on the Radiation Therapy Oncology
Group (RTOG) consensus guidelines cover **Ga-PSMA PET/CT defined
disease in patients with serum PSA levels <1 ng/ml after radical prosta-
tectomy, ii) map the recurrence pattern of early biochemically recurrent
prostate cancer after prostatectomy, and iii) assess the potential impact of
%¥Ga-PSMA PET/CT on SRT.

Materials/Methods: This is a post-hoc analysis of an intention to treat a
population of 270 patients who underwent **Ga-PSMA PET/CT in 4
institutions for biochemical recurrence after prostatectomy without prior
radiotherapy at PSA<1 ng/mL. RTOG consensus clinical target volumes
(consensus CTVs) that included both the prostate bed and pelvic lymph
nodes (LN) were contoured on the CT portion of PET/CT by an expe-
rienced radiation oncologist blinded to the PET findings. “*Ga-PSMA
PET/CT images were analyzed by an experienced nuclear medicine
physician. PSMA avid lesions were compared with the consensus CTVs.
PSMA avid lesions not covered by planning volumes based on the
consensus CTVs were considered to have a major potential impact on
treatment planning.

Results: The median PSA at the time of *Ga-PSMA PET/CT was 0.48
+ 0.25 (range 0.03-1 ng/ml). Of 270 patients, 132 (49%) had a positive
%8Ga-PSMA PET/CT study. Fifty-two patients (19% of all patients, 39%
of patients with a positive ®®Ga-PSMA PET/CT) had at least one PSMA
avid lesion not covered by planning based on the consensus CTVs and
would have been inadequately treated using these volumes. Thirty-three
patients (12% of all patients, 25% of patients with a positive “*Ga-
PSMA PET/CT) had extra-pelvic PSMA avid lesions, and 19 (7% of all
patients, 14% of patients with a positive ®*Ga-PSMA PET/CT) had
PSMA avid lesions within the pelvis but not covered by consensus
CTVs.

Conclusion: This multicenter post-hoc analysis revealed that the addition
of a ®*Ga-PSMA PET to CT would have a major impact on SRT in 52 of
270 (19%) patients with early biochemical recurrence (PSA<1.0 ng/ml)
after radical prostatectomy. This impact may justify a randomized imaging
trial in a similar patient cohort offered SRT with or without **Ga-PSMA
PET/CT powered for a clinical outcome. Furthermore, in patients with a
positive PSMA-PET, consensus CTVs failed to cover recurrences in 52 of
132 (39%) of patients. 33 (25%) of these 132 patients had M1 disease, a
majority of which (66%) were oligometastatic M1a or M1b (1 to 5 extra-
pelvic sites). The frequency of oligometastatic patients in
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this cohort suggests a clinical trial incorporating metastasis-directed
therapy is feasible even at low PSA values if patients are imaged with
PSMA-PET/CT.

Author Disclosure: J. Calais: None. J. Czernin: None. M. Cao: None.
W.P. Fendler: None. K. Herrmann: None. I. Rauscher: None. N.
Schmidt-Hegemann: None. T. Poeppel: None. C.R. King: None. A.
Kishan: None. J.V. Hegde: Employee; Department of Medicine, UCLA.
N. Shaverdian: None. K.A. Sandler: None. M.L. Steinberg: Honoraria;
Accuray. R.E. Reiter: None. M. Rettig: None. M. Eiber: None. N.G.
Nickols: Assistant Professor; UCLA.
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Prospective Validation of Transforming
Growth Factor-Beta (TGF-f8) Polymorphism
C509T as a Predictor of Radiation-Induced
Fibrosis in Early Stage Breast Cancer
Patients

A. Grossberg,' X. Lei,' T. Xu,” S.F. Shaitelman,” K.E. Hoffman,*

E. Bloom,” M.C. Stauder,' W. Tereffe,' P.J. Schlembach,’

W.A. Woodward,” T.A. Buchholz,' and B.D. Smith’; "MD Anderson
Cancer Center, Houston, TX, *Department of Experimental Radiation
Oncology, The University of Texas MD Anderson Cancer Center, Houston,

@ CrossMark

TX, *The University of Texas MD Anderson Cancer Center, Department of

Radiation Oncology, Houston, TX, “The University of Texas MD Anderson
Cancer Center, Division of Radiation Oncology, Houston, TX, “The
University of Texas, M.D. Anderson Cancer Center, Houston, TX, MD
Anderson, Houston, TX

Purpose/Objective(s): TGF-B plays a central role in mediating post-
radiation fibrosis. Prior literature posits that single nucleotide poly-
morphisms in the TGF-B gene may account for differences in fibrosis
risk, but prospective validation is lacking. The C509T polymorphism in
the promotor region of the TGF-J gene is associated with increased
expression and elevated circulating levels of TGF-B. We sought to
prospectively validate the C509T variant allele as a predictor of breast
fibrosis.

Materials/Methods: Patients were recruited from a prospective random-
ized trial comparing two whole breast irradiation dosing schedules. The
trial was prospectively designed to yield 83% power to test the hypothesis
that C509T is associated with a fourfold increase in grade 2+ breast fibrosis
assessed at 3 years post-radiation using the SOMA scale, assuming 150
participants and a=0.05. Exploratory, pre-specified analyses tested the
association of C509T with patient-reported cosmetic and functional out-
comes assessed using the Breast Cancer Treatment Outcomes Scale
(BCTOS), cosmetic outcome graded on the RTOG scale by a three-
physician panel blinded to randomization arm, and NCI CTCAEv4. Hy-
potheses were tested using Fisher’s exact, Chi-square, or Student’s t-test as
appropriate. Multivariable logistic regression identified predictors of grade
2+ breast fibrosis.

Results: TGF-B genotype and 3-year follow-up were available for 174 of
287 patients enrolled in the trial, of whom 89 (51%) had at least one copy
of C509T. C509T was present in 75% of Hispanics compared to 48% of
whites and 35% of blacks (P=.01), but it was not associated with other
baseline covariables. The primary outcome, grade 2+ breast fibrosis, was
present in 14% of patients with C509T compared to 4% of patients
without it (P=.02). In multivariable analysis, only C509T (OR=5.2,
95% CI 1.3-20.7, P=.02) and post-operative cosmetic outcome
(OR=17.7, 95% CI 2.5-23.4, P<.001) predicted breast fibrosis risk. The
randomization arm did not predict breast fibrosis (P=.98) and did not
interact with TGF-3 genotype (P=.94). C509T was also associated with
adverse patient-reported functional outcome (P=.04), with a trend toward
increased risk of moderate to large shoulder stiffness (11% vs 4%;
P=.08). C509T was also associated with greater risk of grade 2 NCI
CTC breast atrophy (17% vs 7%; P=.047). C509T was not associated
with patient-reported (P=.52) or panel-assessed (P=.51) cosmetic
outcome.

Conclusion: This study prospectively validates the C509T allele of TGF-f3
as a key predictor of breast fibrosis risk and other adverse outcomes. TGF-
3 genotype may be helpful for patient selection, risk stratification, and
radiation mitigation strategies.

Author Disclosure: A. Grossberg: None. X. Lei: None. T. Xu: None. S.F.
Shaitelman: Research Grant; Elekta. Consultant; MD Anderson Physician
Nework. K.E. Hoffman: Independent Contractor; Vanderbilt University.
E. Bloom: None. M.C. Stauder: None. W. Tereffe: None. P.J. Schlem-
bach: None. W.A. Woodward: None. T.A. Buchholz: Independent
Contractor; NCI. B.D. Smith: Employee; UT MD Anderson Cancer
Center. Research Grant; Varian Medical Systems, Inc., MD Anderson
Cancer Center. Consultant; Global Oncology One. I co-invented technol-
ogy that MD Anderson has licensed to Oncora Medical. In the future, if
MD Anderson chooses to develop a product with Oncora, MD Anderson
may receive royalties from Oncora. If.
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Quality of Life After Active Surveillance,
Radical Prostatectomy, and External Beam
Radiation—4 Year Results of a Prospective,
Population-Based Cohort

R.C. Chen, R. Basak, D. Usinger, and P. Godley, University of North
Carolina at Chapel Hill, Chapel Hill, NC

@ CrossMark

Purpose/Objective(s): Quality of life (QOL) is a primary factor in the
decision-making process for patients with prostate cancer, but long-term
comparative data from modern treatments are lacking. Our prior publica-
tion [JAMA 317(11):1141-1150, 2017] reported results to 2 years, but
longer term follow-up may demonstrate further changes in QOL in radical
prostatectomy (RP) and external beam radiation (RT) patients.
Materials/Methods: A population-based cohort of 1350 patients with
newly diagnosed prostate cancer was enrolled from 2010-2013 throughout
the North Carolina Cancer Registry. This is the only fully prospective
population-based cohort where all baseline data were collected before
treatment. QOL was assessed using the validated Prostate Cancer Symp-
tom Indices; higher scores (0-100) indicate worse QOL. Propensity-
weighted mean scores were compared between each treatment group
versus active surveillance (AS).

Results: AS (N=387) patients had worsening sexual, urinary, and bowel
QOL scores over time (Table). Compared to AS, RP (N=1548) patients had
worse short-term and long-term sexual function and urinary incontinence.
RT (N=285) is associated with worse bowel symptoms at 3 months but
not after. No clinically meaningful difference in QOL between RT and AS
at 4 years. Results stratified by baseline QOL levels will be presented in
detail.

Conclusion: With longer follow-up, QOL worsened for AS patients in all
domains, while there were no meaningful improvements in RP patients’
sexual dysfunction and urinary incontinence after 1 year. QOL in RT and
AS patients are similar at 4 years.

Baseline 3mo lyr 2yr 3yr 4yr

Sexual: AS 447 455 48.5 56.8 53.7 58.8
Sexual: RP 41.9 81.3*  76.0°  73.1%  74.7F 747
Sexual: RT 433 59.0 584 59.9 62.7 62.6
Incontinence: AS 11.1 12.5 14.6 18.0 16.6 20.3
Incontinence: RP 9.9 45.2% 33.5* 32.6* 31.9% 32.3%
Incontinence: RT 10.8 16.4 16.3 17.9 19.7 19.5
Bowel: AS 6.1 7.3 74 6.3 7.1 7.5
Bowel: RP 6.3 6.8 6.1 55 53 5.2
Bowel: RT 5.8 12.2* 9.3 9.9 8.2 6.4

+ urinary irritation scores do not fit in 10x10 Table; will be presented.
* denotes clinically meaningful difference based on %2 SD.

Author Disclosure: R.C. Chen: Research Grant; Accuray Inc. Consultant;
Accuray Inc. R. Basak: None. D. Usinger: None. P. Godley: None.
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Selective Bladder Preservation with Twice-
Daily Radiation Plus 5-Flourouracil/
Cisplatin or Daily Radiation Plus
Gemcitabine for Patients with Muscle
Invasive Bladder Cancer—Primary Results
of NRG/RTOG 0712: A Randomized Phase 2
Multicenter Trial

J.J. Coen,' P. Zhang,2 PJ. Saylor," C.T. Lee,4 C.L. Wu,5 W. Parker,’

T. Lautenschlaeger,7 A.L. Zietman,® J.A. Efstathioun,® A. Jani,”

L. Souhami,® O. Kucuk,m J. Rodgers,ll H.M. Sandler,]2

and W.U. Shipley®; '21st Century Oncology, Providence, RI, °NRG
Oncology Statistics and Data Management Center, Philadelphia, PA,
*Dana Farber Cancer Institute, Boston, MA, *Ohio State University
Comprehensive Center, Columbus, OH, SMassachusetts General Hospital,
Boston, MA, ®McGill University Health Centre, Montreal, QC, Canada,
”Department of Radiation Oncology, Simon Cancer Center, Indiana
University School of Medicine, Indianapolis, IN, *Department of Radiation
Oncology, Massachusetts General Hospital, Harvard Medical School,
Boston, MA, °Department of Radiation Oncology, Winship Cancer Institute
of Emory University, Atlanta, GA, [OEmory University, Atlanta, GA,

" Philadelphia, PA, United States, '>Cedars Sinai Medical Center, Los
Angeles, CA

@ CrossMark

Purpose/Objective(s): To assess gemcitabine and daily radiation (GD) or
5-FU/cisplatin and twice-daily radiation (FCT) as the chemoradiation
(CRT) component of a selective bladder preservation regimen.
Materials/Methods: Patients with T2-4a bladder cancer were randomized
to FCT or GD as the CRT component of a selective bladder preservation
regimen. Patients had a maximal transurethral resection and induction CRT
to 40 Gy followed by cystoscopic assessment of response. Patients with a
complete response (CR) received consolidation CRT to 64 Gy. Others were
offered immediate cystectomy and no further CRT. Adjuvant gemcitabine/
cisplatin chemotherapy was subsequently administered. The primary
endpoint was the rate of distant metastasis at 3 years (DM3). Toxicity and
other efficacy-related endpoints including CR and bladder intact distant
metastasis-free survival at 3 years (BI-DMFS3) were also assessed. Using
the Clopper-Pearson exact binomial method, the study required 32
analyzable patients for each arm, with a benchmark DM3 rate of 25% and
a 1-sided significance level of 0.1. A treatment is considered of potential
benefit, if the observed DM3 rate is <25%. If both meet this, toxicity will
be used to select a regimen for a future trial. The study was not designed to
statistically compare the treatment arms to each other.

Results: From 12/2008 to 4/2014, 70 patients were enrolled and 66 were
eligible for analysis, 33 in each arm. Median follow-up is 4.3 years (range
0.4-7.8). DM3 was 22% and 16% for FCT and GD, respectively. BI-
DMFS3 was 67% and 72%, respectively. Post-induction CR rates were
88% and 78%, respectively. Of 33 patients in the FCT group, 32 (97%)
completed induction, 27 (93%) completed induction and consolidation,
and 18 (54%) completed the entire protocol with adjuvant chemotherapy.
Of 33 patients in the GD group, these figures were 31 (94%), 23 (92%),
and 16 (48%), respectively. Of 33 patients in the FCT group, 21 (64%) had
grade 3-4 toxicities during protocol treatment with 18 (54%), 2 (6%), and 2
(6%) experiencing grade 3-4 hematologic, gastrointestinal, and genito-
urinary toxicity, respectively. For 33 patients in the GD group, these figures
were 18 (54%) overall and 14 (42%), 3 (9%) and 2 (6%), respectively.
Conclusion: Both regimens are promising, given DM3 rates <25%. As
there was less toxicity in the GD arm, it would be reasonable to consider a
gemcitabine based option as well as a cisplatin based regimen for future
trials. It also suggests that daily radiation may be as effective as twice-
daily radiation, which may broaden the appeal to patients for whom twice-
daily radiation may not be practical.

Author Disclosure: J.J. Coen: None. P. Zhang: None. P.J. Saylor: None.
C.T. Lee: None. C. Wu: None. W. Parker: Summer School; AAPM. T.
Lautenschlaeger: None. A.L. Zietman: Independent Contractor; Elsevier.
Consultant; National Cancer Institute; American Board of Radiology,
National Cancer Institute. J.A. Efstathiou: Joint Safety Review

Committee; Bayer Healthcare. Consultant; Blue Earth Diagnostics.
Advisory Board; EMD Serona/Pfizer, Genentech; ASTRO, Massachusetts
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Souhami: Honoraria; Varian Medical Systems. Travel Expenses; Varian
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Multi-Institutional Phase 2 Trial of High-
Dose Stereotactic Body Radiation Therapy
with Temporary Hydrogel Spacer for Low-
and Intermediate-Risk Prostate Cancer
M.R. Folkert,] M.J. Zelefsky,2 R. Hannan,' N.B. Desai,’ Y. Lotan,3

AM. Laine,I D.W.N. Kim,* S. Hardee,3 B. Hornberger,3 M.A. Kollmeier,2
S. McBride,2 XJ. Xie,” C. Roehrborn,3 and R.D. Timmerman®;

! Department of Radiation Oncology, University of Texas at Southwestern
Medical Center, Dallas, TX, 2Memorial Sloan Kettering Cancer Center,
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University of Texas Southwestern Medical Center, Dallas, TX, United
States, Simmons Comprehensive Cancer Center, University of Texas at
Southwestern Medical Center, Dallas, TX, 6University of Texas
Southwestern Medical Center, Dallas, TX
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Purpose/Objective(s): High-dose stereotactic body radiation therapy
(SBRT) yields very high rates of biochemical control for low- (LR) and
intermediate-risk (IR) prostate cancer (PCa), but in our prior Phase 1/2 trial
of SBRT for LR and IR PCa a degree of rectal injury (e.g., mucosal erosion
or ulcer) was observed in all cases, with potential high grade toxicity
associated with incidental dose to the rectal wall. We report outcomes of a
multi-institutional phase 2 clinical trial of high-dose SBRT for LR and IR
PCa patients following placement of a peri-rectal hydrogel spacer.
Materials/Methods: Eligible patients included men with localized PCa
with Gleason score 6-7, PSA <15, and clinical/radiographic stage < T2c.
Patients underwent hydrogel spacer placement followed by 45 Gy in five
fractions to the prostate only; concurrent hormone therapy was not used.
Primary endpoints were reduction in the rate of rectal erosion/ulcer events
within 9 months and rates of peri-rectal space creation > 7.5 mm. Potential
rectal erosion/ulceration was assessed at 1.5, 3, 6, and 9 months post-
treatment by direct anoscopy. Toxicity using Common Toxicity Criteria for
Adverse Events v.4.0, quality of life, dosimetric outcomes, and oncologic
outcomes data were collected. The proposed study had >90% power to
detect significant reduction in mucosal injury rate from the observed rate
of 90% in the preceding Phase 1/2 clinical trial to < 70% (alpha=0.05,
two-sided exact test).

Results: A total of 44 patients treated at 2 institutions were included; 7
patients (15.9%) had Gleason 6(3+3) PCa, 25 (56.8%) had Gleason 7(3+4)
PCa, and 12 (27.3%) had Gleason 7(4+3) PCa. Median PSA at treatment
was 6.5 (range 1.7-13.5). All patients received protocol therapy; overall
rate of dosimetry noncompliance was 1.8%. A total of 6 rectal erosions/
ulcers (five grade 1, one grade 2) were observed (13.6%), meeting the
trial’s primary objective. All of them were minimally symptomatic and
resolved on repeat anoscopy within 6 months. Median space creation was
11.5 mm; only 1 spacer (2.3%) did not meet the protocol goal of >7.5mm
of space created, but overall trial endpoint was met with >95% of patients
with spacer distance of > 7.5mm. At a median follow-up of 12 months,
freedom from biochemical failure was 100%. There were no > Grade 3
acute or chronic gastrointestinal toxicities. Acute and late urinary Grade 3
toxicities occurred in 2 (4.5%) of patients; one spacer site infection and
one urinary tract pain, both resolved. No >Grade 3 toxicities occurred.
Conclusion: This is the first prospective study to evaluate the efficacy of
hydrogel spacer for patients undergoing SBRT for PCa. Hydrogel spacer
placement prior to high-dose SBRT treatment for PCa significantly reduces
rectal erosion/ulcer events. This is expected to reduce long-term rectal
toxicity; there are no high-grade rectal events noted on study to date.
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Protocol patients will continue to be followed for toxicity, biochemical
control, overall and disease specific survival, and quality of life outcomes.
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Evaluation of Aggressive Dose De-

Escalation for Adjuvant Chemoradiation in

HPV+ Oropharynx Squamous Cell Carcinoma

(0PSCC)
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Purpose/Objective(s): Adjuvant therapy for HPV+ OPSCC has well-
documented rates of grade >2 toxicities and 2-year disease free survival
(DFS) (55% and 86.4% on RTOG 0234). The purpose of this study is to
determine if dose de-escalation to 30-36 Gy for selected patients with
HPV+ OPSCC can maintain historical rates for disease control while
reducing toxicity and improving swallow function/QOL.
Materials/Methods: MC1273 is a single-arm phase 2 trial testing an
aggressive course of treatment de-escalation following margin-clearing
surgery and simultaneous neck dissection. Eligibility criteria included
patients with p16+ OPSCC, <10 pack-year smoking history, and negative
margins. Cohort A (>T3, >N2, lymphovascular invasion, or perineural
invasion) received 30 Gy delivered in 1.5 Gy b.i.d. over 12 days along with
weekly docetaxel (15 mg/m?, days 1 & 8). Patients with +ECE were
enrolled in Cohort B and received the same treatment plus a simultaneous
integrated boost to nodal levels with ECE to 36 Gy in 1.8 Gy b.i.d. The
primary endpoint was local/regional control at 2 years. Secondary end-
points included 2-yr disease free survival, toxicity, swallow function, and
patient reported QOL. Each cohort was powered to detect a 10% LRF rate
with 85% confidence. Patients received a modified barium swallow
impairment profile (MBSImP) before, 1 month post, and 1 year post—
radiation therapy (RT). Patients also had QOL assessments consisting of
the University of Michigan Xerostomia QOL Scale (XeQOLS), Functional
Assessment of Cancer Therapy-HN Ver 4 (FACT-HN), European Quality
of Life (Eq)-5D, and the EORTC-HN assessed at pre-RT and 1, 3, 12, and
24 months post-RT.

Results: Accrual was from 9/13—6/16 (n= 80, Cohort A: 37, Cohort B:
43). Median follow-up as of 8/17 was 24 months; no patient died or was
lost to follow-up. Local/regional control is 95% (3 local, 1 regional),
distant control 94% (n=>5), disease-free survival 89%. Swallowing func-
tion improved between pre-treatment and 12 months’ follow-up (MBSImP
47.445.2 vs 48.6+4.8, P=.03) and no patients required feeding tube
placement. Grade 2/>3 toxicity rates at pre-TX, 1 yr, and 2 yr post-RT are
12%/3%, 1%/0%, and 10%/0%. All camulative grade >3 toxicity occurred
by 3 months (n= 14 pts, 18%) and resolved by 6 months. One patient had a
transient grade 4 hypotensive event related to a docetaxel infusion reaction.
Only the XeQOLs worsened after treatment (70.3+6.7 vs 64.8+8.8,
P<.0001) while the EORTC-HN, FACT-HN, and Eq-5D remained essen-
tially unchanged or improved.

Conclusion: Aggressive treatment de-escalation resulted in locoregional
control rates comparable to historical controls, low toxicity, and no
decrement in swallowing function or QOL. A follow-up phase 3, multi-
center study is actively accruing.

Author Disclosure: D.J. Ma: None. K. Price: None. E.J. Moore: None.
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Healthcare Disparities in Cancer Patients i
Receiving Radiation: Changes in Insurance @c"’“mﬂ‘
Status After Medicaid Expansion Under the

Affordable Care Act

F. Chino, G. Suneja, H. Moss, S.Y. Zafar, L. Havrilesky, and J.P. Chino;
Duke University Medical Center, Durham, NC

Purpose/Objective(s): The Patient Protection and Affordable Care Act
(ACA) was designed to improve healthcare access by expanding insurance
coverage including provisions aimed at decreasing disparities. Specifically
for cancer patients, this includes improving access to high-quality cancer
care which may include radiation therapy. This study compares insurance
status in cancer patients receiving radiation before and after Medicaid
expansion under the ACA. The hypothesis is that patients receiving radi-
ation in fully expanded states were less likely to be uninsured.
Materials/Methods: All newly diagnosed cancer patients >18 and <65
years from 2011-2014, treated with radiation, were compiled from the
Surveillance, Epidemiology, and End Results Database. Patients with
multiple primary sites (if not first diagnosis) or with unknown insurance
status were excluded. Insurance rates at diagnosis were examined before
(2011-2013) and after Medicaid expansion (2014); rates were compared
between states that fully expanded Medicaid in 2014 (EXP) and those that
did not fully expand Medicaid in 2014 (non-EXP).

Results: A total of 197,290 patients were analyzed based on the above
inclusion criteria. Median age was 55. The patients were 78% white, 60%
were female, and 73% lived in EXP states. Prior to 2014, non-EXP states
had nearly twice the rate of uninsured cancer patients. After expansion,
there was a 52% relative drop in uninsured rates in EXP states (from 4.4%
to 2.1%, P<.0001), with a corresponding increase in Medicaid enrollment.
In non-EXP states, there was a 5% relative drop in uninsured rates from
8.4% to 8.0% with increase in non-Medicaid insurance (75.7% to 77.1%)
and decrease in Medicaid (15.9% to 14.9%); P<.0001. In EXP states, the
uninsured rate decreased regardless of race (whites: relative decrease 56%,
4.3% to 1.9%; blacks: relative decrease 50%, 6.0% to 3.0%; both
pP<.0001). In non-EXP states, there was a racial disparity with only
whites showing a decrease in uninsured rates (whites: relative decrease
9%, 7.8% to 7.1%, P<.0001; blacks: relative increase 7%, 9.9% to 10.6%,
P=.37). In EXP states, the uninsured rate decreased regardless of county
poverty level (low poverty: relative decrease 46%, 3.9% to 2.1%; high
poverty: relative decrease 60%, 4.5% to 1.8%; both P<.0001). In non-EXP
states, there was an apparent disparity with only those living in areas with
the lowest poverty showing benefit (low poverty: relative decrease 27%,
4.8% to 3.5%, P=.04; high poverty: relative increase 2%, 10.9 to 11.1%,
P=.17).

Conclusion: Medicaid expansion in 2014 significantly decreased the unin-
sured rates for cancer patients receiving radiation therapy. Non-expanded
states appeared to have healthcare disparities benefiting primarily whites and
those living in areas with the lowest poverty levels; these disparities were not
found in expanded states. Further research should assess how these changes
in healthcare disparities may affect cancer outcomes.

Author Disclosure: F. Chino: None. G. Suneja: None. H. Moss: None. S.
Zafar: Employee; Durham VA Medical Center, Novartis. Research Grant;
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Cost of Acute and Follow-Up Care in
Patients with Pre-Existing Psychiatric @C“’“M“k
Diagnoses Undergoing Radiation Therapy
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Purpose/Objective(s): Psychiatric health is an essential component of
comprehensive cancer care. However, little has been done to quantify
the impact of pre-existing psychiatric conditions on the cost of cancer
care. In this study, we assess the acute and follow up costs for patients
with and without psychiatric comorbidities undergoing radiation ther-
apy (RT).

Materials/Methods: A cost of care review was conducted for patients
initially diagnosed with cancer and undergoing RT at a single institution
from 2009 to 2014. Patients were denoted as having pre-existing psychi-
atric conditions if they were found to have billing codes for any of the 422
ICD-9 psychiatric conditions 12 months prior to their cancer diagnosis.
Elixhauser comorbidity index was calculated to assess other comorbid-
ities. Acute and follow-up costs were collected as all costs 0 to 6 months
and 6 to 24 months after the cancer diagnosis and subcategorized for

clinic, emergency department (ED), hospital inpatient, and hospital
outpatient costs. Standardized costs were obtained from our Cost Data
Warehouse. Medicare reimbursement was applied to professional services,
service line hospital charges were multiplied by Medicare cost report cost-
to-charge ratios, and adjustments were made for inflation with the Gross
Domestic Product (GDP) implicit price deflator to create 2014 standard-
ized costs.

Results: There were 1,275 patients diagnosed and treated at our institution
and 126 (9.9%) had at least one pre-existing psychiatric diagnosis. Acute
and long-term costs were both higher in the group with pre-existing psy-
chiatric diagnoses (Table 1). The three largest differences in costs were
follow-up ED costs, (208% higher, P=.0003), follow-up hospital outpa-
tient costs (193% higher, P=.04), and follow-up hospital inpatient costs
(190% higher, P=0.002). Age, race, sex, and treatment modalities were
comparable between the groups, but the psychiatric group had a higher
median number of comorbidities (5 versus 3) and the psychiatric group had
more respiratory cancer diagnoses than the non-psychiatric group (31%
versus 17%).

Conclusion: Efforts to develop new payment models in radiation oncology
should also consider measures to address behavioral health in order to
reduce the total cost of care during and after RT. Addressing psychiatric
comorbidities proactively may be a way to mitigate cost differential for
these patients.

Author Disclosure: M.R. Waddle: None. T. Kaleem: None. S.K. Niazi:
None. L.J. White: None. J.M. Naessens: None. T.A. Rummans: None.
D.I. Aljabri: None. J.Y. Habboush: None. R.C. Miller: Consultant;
Tekcapital, Plc, ASTRO, Belluscura Ltd. Stock; Belluscura Ltd., Tekca-
pital Plc. Stock Options; Belluscura Ltd., Tekcapital Plc.. Member, Board
of Directors; Tekcapital, Plc. Non-Executive Director and Chair; Bellus-
cura, Ltd. Board of Trustees member; Mayo Clinic Health System - Albert
Lea/Austin.

Pre-existing Psychiatric Diagnosis

Yes No
Average Cost Average Cost Wilcoxon
=+ St Dev + St Dev P-value
Acute Costs Total Cost $45,293 + $28,801 $41,904 + $33,143 .039
©-6 Clinic $24,418 + $14,971 $22,200 + $16,229 .052
months) ED $659 + $1,061 $384 + $823 <.0001
Hosp Inpt $13,482 + $20,262 $13,895 + $25,385 225
Hosp Outpt $6,733 + $6,093 $5,426 + $5,763 .002
Follow-up Total Cost $28,084 + $44,336 $18,431 + $35,616 .003
(6-24 Clinic $10,623 + $20,915 $9,314 + $18,594 242
months) ED $761 + $1,380 $365 + $918 .0003
Hosp Inpt $12,370 + $28,405 $6,509 + $25,502 .002
Hosp Outpt $4,330 + $12,625 $2,244 + $5,560 .04
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