COMBINED-MODALITY
APPROACHES FOR
ESOPHAGEAL CANCER:
Update on Recent
Prospective Clinical Trials
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WORKUP CLINICAL ADDITIONAL EVALUATION Medicallv fit b
STAGE (as clinically indicated) re‘:'.e:::ct:lbslre :;a See Prima

¢ Multidisciplinary T1-T4,° N0-1, NX, or - %
evaluation is encouraged Stage IVASf (ESOPH-2)
(mandatory for patients
with celiac-positive
dlse?‘_.se) Medically unfit

* Nutritional assessment
(for preoperative for surgery,

L. unresectable T4,9
Stage IHII, IVA®@ nutrlt_lonal support,_ unresectable stage See Primary

. H&I':' ) (locoregional |—» consider nas_ogastnc or IVAh or Surgery not| — |Treatment

¢ Barium swallow (optional) cancer) J-tube [PEG is not elected and (ESOPH-4)

« Esophagogastroduodenoscopy to recommended]) patient medically
visualize entire upper Gl tract, if possible e Barium enema or able to tolerate

*«CBC, SMA-12, C_hestf'abc_lommal CT !::olonost_::?py if colon chemoradiation

« Bronchoscopy, if tumor is at or above th:: interposition or bypass
carina with no evidence of M1 disease planned Medically unfit for )

« Endoscopic ultrasound (EUS), if no ¢ Arteriogram (optional) surgery and patient Wf-
evidence of M1 disease, with FNA if Consider if performing unable to tolerate —m]
indicated colon interposition chemoradiation

e Laparoscopy (optional) if no evidence of
M_1 disease and tl:,IIT‘IOT is at GE junction Metastatic See

e Biopsy confirmation of suspected —— > |palliative
metastatic disease Stage IVB cancer » |Therapv

- - erapy
ST Lo Lot Nlllle metastatic cancer (ESOPH-6)

@Celiac nodal involvement in cancers of the gastroesophageal junction may still be considered for combined modality therapy.

bMedically able to tolerate major abdominal and/or thoracic surgery.

€Chemoradiotherapy is the preferred modality for cervical esophageal carcinoma.

dSee Principles of Surgery (ESOPH-A).

¢Resectable T4: involvement of pleura, pericardium or diaphragm. T1-T3 tumors are resectable even with regional nodal metastases.

fResectable Stage IVA: Resectable celiac nodes and no involvement of celiac artery, aorta, or other organs.

9Unresectable T4: invasion of aorta, trachea, heart, great vessels.

PUnresectable Stage IVA: Unresectable celiac nodes with involvement of celiac artery, aorta, or other organs.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
Version 1.2008, 03/12/08 © 2008 Mational Comprehensive Cancer Metwork, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN. ESOPH-1

NCCN, 2009




Esophageal Cancer: 2009

A 16,500 New Cases In United States
A Past 20 yrs: AdenoCa > SCC

A Half of patients unresectable/metastatic at
presentation

Stage o Year S
A Localized (25%): 27%
A Regional (40%): 13%
ADistant (35%): 2%




Esophagus Stomach —

Cancer

Courtesy of Johns Hopkins Pathology




Algorithm for Staging

A History and Physical
I Cannot ignore weight loss, performance status and lymph nodes

A Endoscopic Ultrasonography
I Best for T and N evaluation

A CT Scan
I Misses up to 50% of nodes close and distant

A PET Scan
I More sensitive than CT for distant disease, possibly nodal disease



History of Present lliness

60 yo Male Smoker with 3 mo h/o
dysphagia
no hiccups

no reflux

no satiety




Barium Swallow

Courtesy of WebMD.com



EUS

- Longi(udinal
muscle
Circular
muscle

Transducer

tissue

Lumen
Mucosa

Submucosa
Muscularis propria (mp) EUS 1 I

ormal anatomy of the escpha wall; B, endoscopic ulirasonography (EUS)

image

T2 invades muscwan's T3 invades adventitia T4 invades adfacent

Muscularis
propria

Tumor (T) disrupting the normal 5 layers

of the esophageal wall (arrows).
Malignant lymph nodes (LN) are present

around the tumor. A = aorta

Courtesy of Johns Hopkins Medicine and eusimaging.com



PET/CT
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Figure 3. On the top are axial slices of a CT and FDG-PET demonstrating an abnor
mality. PET/CT fusion on the bottom left correlate the area of increase uptake on

FDG-PET with the anatomic information provided by CT.

Yang GY et al, GI Cancer Research 2007



Stage Grouping and Survival

Stage Grouping |AJCC TNM 5-year OS
Stage O TISNOMO

Stage | T1INOMO 80-90%
Stage IIA T2-T3NOMO 50%
Stage 1I1B T1-2N1MO 20%
Stage Il T3N1MO T4NO-1MO 10-15%
Stage IVA Mla 10%
Stage IVB M1b Anecdotal




Therapeutic Ratio

100% - — 100%
Probability of |~ 7| Probability of
Local Tumor | _| Complications
Control i il (=)
) L il
o L il
Dose in Gy
Therapeutic
Ratio

Sensitization g§— —pp Protection

Chemotherapy 3-D Conformal radiation therapy

Oxygen Intensity modulated radiation therapy

Hypoxic cell sensitizers Radioprotectors (Amifostine)

FIG. 1. The relationship between the sigmoid curves representing
tumer control probability (TCP) and normal tissue complication proba-
bility is termed the therapeutic ratio.



Discussion Points: Stage Il & Il Disease

A RT Alone = Poor OS
A Surgery Alone = Poor OS
A CRT > RT

A 50.4 Gy CRT remains standard but high LF
rate

A ? CRT = CRT/Surgery (Squamous Cell Ca)
A CRT/Surgery >/= Surgery (Adenocarinoma)
A How to Treat GE Junction

A Role of Conformal RT



Deciphering Protein Molecular Signatures in Cancer Tissues to
Aid in Diagnosis, Prognosis, and Therapy

Richard M. Caprioli

Department of Biochemistry and the Vanderbilt-Ingram Cancer Center, Vanderbilt University, Nashville, Tennessee

Physician/Patient

Tissue/Serum Analysis
by Mass Spectrometry

on target

Aid to:

Diagnosis -® e o Acquire
Stage mass spectra
Risk K Laser

Outcome
Therapy

Protein Signature Discovery
through Biocomputational Analysis

Protein profiles Protein images

Cancer Research Reviews MR

Figure 1. Process for discovery on molecular signatures consists of the integration of three basic components: (top, left) physician/patient interaction encompassing
patient history and other clinical information, acquisition of the appropriate tissue sample and pathology; (right) analytic component involving tissue preparation, MS data
acquisition, raw data normalization, and validation; (bottom, left) biocomputational processing to identify protein signatures at high confidence levels and with
appropriate validation relevant to the clinical question at hand.



Chemoradiation Alone



RTOG 85-01

Week
15 811
5-FU 1000 mg/m2x4d/ [ [ |
CDDP 75 mg/m2d 1 [ | | |/

E< RT  50Gy

RT 64 Gy

NEJM 326: 1593-98, 1992



RTOG 85-01

RT ChemoRT

# Pts 62 61
% S5-year 0 28
Survival

% Local 66 47

Faillure
JAMA 281:1623-7, 1999



INT 01231 RTOG 9405

R
Weight loss A 5'FU/CDDP X 4
>or <10% \ +

5 64.8 Gy
Tumor size
<or>5cm @)

M 5-FU/CDDP X 4
Histology | T
Adeno 50.4 Gy
Squamous Z

E

JCO 20(5):1167-74, 2002



INT 0123 1T RTOG 9405

64.8Gy 50.4Gy Total
# Entered 118 118 236
# Eligible 109 109 218
Rx-Death 11(11%) 2(2%) 13(6%)
Cancer-Death 44(41%) 56(61%) 100(46%)
Median Surv 13 mo 18 mo NS

3-Yr Surv 22%(11 at risk) 33%(19 at risk) NS
3-Yr DFS 16%(8 at risk) 24%(12 at risk) NS
Local/reg F 56% 52%



50.4 Gy
64.8 Gy

109
107

INT 0123

50.4 Gy
64.8 Gy

59
42

MEDIAN 2-YR

176 M 38%
129 M 29%
p=0.14 (log-rank)

50.4 Gy

64.8 Gy

24
17



Therapeutic Ratio

100% - — 100%
Probability of |~ 7| Probability of
Local Tumor | _| Complications
Control i il (=)
) L il
o L il
Dose in Gy
Therapeutic
Ratio

Sensitization g§— —pp Protection

Chemotherapy 3-D Conformal radiation therapy

Oxygen Intensity modulated radiation therapy

Hypoxic cell sensitizers Radioprotectors (Amifostine)

FIG. 1. The relationship between the sigmoid curves representing
tumer control probability (TCP) and normal tissue complication proba-
bility is termed the therapeutic ratio.
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Cetuximab plus cisplatin, irinotecan, &
thoracic radiotherapy as definitive treatment
for locally advanced, unresectable
esophageal cancer: a phase Il trial, SWOG-

0414
CR Thomas,! BH Goldman,?2 JK Benedetti,2 HJ
Lenz,2 T Beeker,* JL Abbruzzese,®> CD Blanke®

lIKnight Cancer Institute & OHSU, Portland, OR; 2Southwest Oncology Group ,

Seattle WA; 3University of Southern California, Los Angeles, CA; *Gulf Coast

MB-CCOP/Southern Cancer Center ; °MD Anderson Cancer Center, Houston,
TX; University of British Columbia Vancouver, BC, Canada,



SWOG-0414: Definitive Rx for EC

A RTOG-8501 established definitive concomitant chemoradiotherapy
as a standard of care for pts with locally advanced EC

I median overall survival (OS) for pts has changed little over the past 2
decades.

A Based on phase I-ll data of CDDP, CPT11, & TRT and separate
phase I-lll data of cetuximab, SWOG Gl Committee designed a
phase Il trial (S0414) to test this novel combined-modality
approach.

A Specific aims were to assess:

| 1) 2-yr OS,

I 2)toxicity profile,

I 3) objective response rate (RR),

I 4) progression-free survival (PFS), and
|

' 5) association between gene expression levels & germline polymorphisms involved in DNA
repair, drug metabolism, & the EGFR pathway, and clinical outcome.



SWOG-0414: Definitive Rx for EC
Methods

A Eligibility: cT4MO disease or medically unresectable, biopsy-
proven, primary EC (squamous cell or adenocarcinoma), thoracic-
GE junction location, with adequate major organ function.

A Cetuximab 400 mg/m2day 1 (cycle 1)

A Cetuximab 250 mg/m2day 8, 15 (cycle 1), then day 1, 8, & 15 for
subsequent cycles

A CDDP 30 mg/m2day 1 & 8 (all cycles)
A Irinotecan 65 mg/m2/days 1 & 8 (all cycles)
A TRT 50.5 Gy @ 1.8 Gy/fx (28 fxs), beginning day 1 of cycle 3

A Planned accrual was 75 adeno pts & 25 squamous cell pts, with the
regimen considered of further interestif2-y r OS O 4 3 %.




SWOG-0414: Definitive Rx for EC

Results
A22 pts enrolled & 21 evaluable

I 1lineligible (tumor <20 cm from incisors)

A21 pts are considered in this analysis

I 15 men (93%)

i ECOG PStatus 0-1/2=20/1

I Adeno/SCCA=10/11

I Caucasian/Non-Caucasian=15/6
I Median age: 61 yrs

A17 pts evaluable by RECIST criteria

i 1 cCR (6%) & 2 cPR (12%), 3 Stable Dx (18%)



Progression-Free Survival
Eligible Patients with Follow-up

Data as of August 18, 2000

1009 ]

BO% =

60% —

40% — L
1 L 1 Ll
20% = Median
AtRisk  Failed in Months
Total 21 16 [
0% T I T 1 T 1 1
0 12 24 36 48

Overall Survival

Months After Registration

11.2 mos

PFS 6.4 mos

Overall Survival

Eligible Patients with Follow-up
Data as of August 18, 2009

100% ] l
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B0% —|_‘
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40% |_
L 1 1l 1
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i AtRisk  Deaths in Months
Tatal 21 14 11
0% 1 | T l T I 1
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Months After Registration



Grade I/IV Toxicities

A 2 deaths were due to protocol treatment
(sudden death & Gl necrosis)

A6 pts had Gr 4 toxicities.
A 48% & 29% of pts had Gr 3 & 4 toxicity,
respectively
I 52% hematologic
I 24% fatigue
I 24% diarrhea
I 19% nausea/emesis
I 19% dehydration
I 19% anorexia.



SWOG-0414: Definitive Rx for EC
Conclusions

A Concomitant cetuximab, CDDP, CPT11, & TRT
was poorly tolerated in the first cooperative group
trial with this regimen

A Mortality approached 10%.

Al

owever, single-institution phase Il cetuximab-

based CRT has yielded encouraging results in
preliminary analyses.

A Hence, the SWOG GI Comm. endorses enroliment
on RTOG-0436 to further define the therapeutic
ratio of cetuximab-based combined-modality Rx.



Neoadjuvant Esophagus
ECOG 2205: Test of Cetuximab

Phase Il

A E2205 Study to Measure Response Rate and Toxicity
of Neoadjuvant Chemoradiotherapy with FOLFOX plus
Cetuximab followed by Post-Operative Docetaxel and
Cetuximab in Patients with Operable Adenocarcinoma
of the Esophagus

I Closed prematurely
A4 deaths, pulmonary complications



RTOG 1010 Eligibility

A Overexpression of HER2 3+ by IHC or or amplification of the
HER2 gene by FISH (ratio > 2.0) centrally assessed.
I Siewart I/ll Adenocarcinoma esophagus/GEJ
I Confirmed operable for cure and all disease in radiation field
I Treatment naive
A Stratify: + celiac nodes vs - celiac nodes
A RANDOMIZE

A Arm 1 Radiation (45 Gy), oxaliplatin, 5-FU, and trastuzumab
followed by surgery 5-8 weeks after completion of radiation Then
maintenance trastuzumab, every 3 weeks for 13 treatments

A Arm 2 Radiation (45 Gy), oxaliplatin, and 5-FU followed by surgery
5-8 weeks after completion of radiation

A Statistics: 480 patients to DFS increases from 15 mos to 27 mos



Chemoradiation & Surgery



Neo-ad] ChemoRT Followed by Surgery
vs. ChemoRT alone

Author Treatment No. % Histologic | 3year P-
Type survival | value
(%)
Cis, 5FU and
129 90% SCC
Bedenne! 46Gy * then Surgery 30% 0.03
Cis, 5FU and 65Gy 130 90% SCC 34%
Cis, 5FL_J,LV, Etoposide then 36 100% SCC 3104
40Gy/Cis, Etop and Surgery
Stahl? duct on Gl B r 0.78
nduction then Cis, Etop an 36 100% SCC 4%

65Gy

* Only responders randomized

1JCO 25: 1160-68, 2007
2JCO, 23: 2310-17, 2005




FFCD 9102

A 1.0 - Arm A (surgery)
- Arm B {chemoradiation)
. 0.8 -
S
— 06 -
[e]
=
& 0.4 - l
=3
0.2 -
0] 5] 12 18 24 30 36 42 48
Time {(months)
Patients at risk
Arm A (surgery) 129 108 79 51 31 25 23 17 13
Arm B {chemoradiation} 130 122 84 61 40 29 25 21 14

Bedenne et al.: JCO 25: 1160-68, 2007




German Esophageal Cancer Study Group:
Overall Survival

100

N
o

Survival (% of Patients)
o
o

N
(6]

Stahl et al.; JCO, 23: 2310-17, 2005



German Esophageal Cancer Study Group:
Freedom from Local Progression

1R P =0.003
2 75
Q@
©
o
S oo —o
S
2 50
=
(@]
(&)
©
=
Qo
o OO D - - ——— —
- |
3 25 1 :
-« @
0 2 4 6 8 10
Years
— ArmA --- ArmB © Censored Patients

Stahl et al.: JCO, 23: 2310-17, 2005

Copyright © American Society of Clinical Oncology
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Phase Il Tri-modality Vs. Surgery

Author Chemo RT Dose No. of % Histologic 3 year P-value
(Gy) Patients Type survival
(%)
Cis, 5FU 40 58 100% ACA 32
Walsh 0.01
Surgery alone 55 100% ACA 6
Cis 37 143 100% SCC 38
Bosset 0.78
Surgery alone 139 100% SCC 37
i 26% SCC
Cis, SFU, 45 50 ’ 30
Vincristine 74% ACA
Urba 0.15
24% SCC
Sugery alone 50 16
76% ACA
: 35% SCC
Cis, 5FU 35 128 36
_ 63% ACA
Burmeister 0.57
39% SCC
Surgery alone 128 33
61% ACA
: 23% SCC
Cis, 5FU 50.4 30 65
77% ACA
Krasna 0.002
27% SCC
Surgery alone 26 20

73% ACA




CALGB 9781

Week
1 5
S-FU1.000mgmi x4d 0 |
CDDP ({75 mg/mé) 1 ] — Surgery
RT (5.040 cGy) I

Surgery

MN—ZSQODZ>» D

Figure 1: Phase [ll intergroup trial CALGB C9781 comparing preoperative
combined-modality therapy vs surgery alone in patients with clinically resectable
squamaous cell carcinoma or adenocarcinoma of the esophagus. CALGB = Cancer
and Leukemia Group B, CDDP = cisplatin; 5-FU = fluorouracil; RT = radiation
therapy.

closed early due to poor accrual




CALGB 9781

I 56 pts randomized to
pre-operative
chemoradiation

I Improved overall

survival (39% vs 16%
at 5 years

I Overall response rate
80% (40% pCR)

Proportion Surviving
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Therapeutic Ratio

100% - — 100%
Probability of |~ 7| Probability of
Local Tumor | _| Complications
Control i il (=)
) L il
o L il
Dose in Gy
Therapeutic
Ratio

Sensitization g§— —pp Protection

Chemotherapy 3-D Conformal radiation therapy

Oxygen Intensity modulated radiation therapy

Hypoxic cell sensitizers Radioprotectors (Amifostine)

FIG. 1. The relationship between the sigmoid curves representing
tumer control probability (TCP) and normal tissue complication proba-
bility is termed the therapeutic ratio.



Oxaliplatin (OXP) plus protracted infusion
5-fluorouracil (PIFU) and external beam
radiation (EBRT) for potentially curable

esophageal adenocarcinoma (EA) a

Southwest Oncology Group phase Il trial

with molecular correlates (S0356)

L.Leichman,! B.H. Goldman,? J.K. Benedetti,”> C.L. Corless?
K.G. Billingsley,® C.R. Thomas,® S. Igbal,* H. Lenz,* P.J. Gold,®°

C. Blanke®

Desert Regional Medical Center, Palm Springs, CA; ?2Southwest Oncology
Group , Seattle WA; 3Oregon Health and Science University, Portland, OR,;
“University of Southern California, Los Angeles, CA; °University of British
Columbia Vancouver, BC, Canada; °Swedish Cancer Institute, Seattle, WA



S0356: Neoadjuvant Tx for EA

Background

A Neoadjuvant chemotherapy (CTX) + radiation
(EBRT) prior to surgery Is a curative approach
for patients with esophageal adenocarcinoma
(EA)

I Other accepted treatments: surgery alone or CTX
and EBRT

A The extent of tumor down-staging after CTX
and XRT Is the most important prognostic
Indicator for PFS and OS

I Complete pathologic response (pCR)=best
outcome



S0356: Neoadjuvant Tx for EA
Background

AA phase IB trial at RPCI tested OXP + PI
5FU with EBRT prior to surgery

I pCR rate 38%

| Efficacy predicted by an inverse

relationship to intratumoral repair genes,
XPA

AN. Khushalani et al. J Clin Oncol 2002: 20: 2844
AL. Leichman et al. J Chemother 2006: 18:514




S0356: Neoadjuvant Tx for EA
Methods: Treatment Plan

A OXP 85 mg/m2 IVPB days 1, 15 and 29

A Pl 5FU 180 mg/m2/days 8-43.

A EBRT 180/d 8-43 (25 fx, total 45 Gy)

A Esophagectomy 2-4 weeks after CTX/XRT

A Second cycle of OXP and PI 5FU 4-6 weeks
postop

A Follow-up observation at 3 month intervals

A Mandated central pathology review pre-op and
post-op



S0356: Neoadjuvant Tx for EA
Methods: Trial Design

A Objectives:
I Assess pCR rate, PFS and OS.

I Assess frequency and severity of toxicities

I Explore intratumoral parameters thought to be
relevant to pCR (ERCC-1, XPA, TS, AGT and
AGCYS)



S0356: Neoadjuvant Tx for EA
Methods: Trial Design

A 2-stage design:
I 45 patients enrolled in 15t stage.

I Sufficient activity was observed to accrue 45
more.

I 30 or more patients with pCR out of 90 total
would be sufficient to reject null hypothesis that
the true pCR rate is 025%



S0356: Neoadjuvant Tx for EA
Methods: Inclusion Criteria

A EA only
i Patients > 18 years
ICli nical stage I I or 11

I Endoscopic ultrasound only for tumors that do
not form a clear mass on CT scan

I Pre-tx PET scans mandatory
I Tumors <2 cm into the gastric cardia

I Standard hematologic/non-hematologic
parameters



S0356: Neoadjuvant Tx for EA
Results

A98 patients enrolled;

I 6 Ineligible

I 2 did not recelve any protocol therapy
A90 patients are considered in this

analysis

I 84 men (93%)

I 6 women

I Median age: 61.7 years



S0356 Patient Demographics

Median age (range)

62.0 (41.683.1)

Gender
Male
Female

86 (93%)
6 (7%)

Race
White
Other
Missing

85 (96%)
4 (4%)
3

Performance status
0/1
Missing

54/37 (59%/41%)
1

Primary Site
Esophagus
GE Junction
Missing

54 (60%)
36 (40%)
2

Table 1. Baseline Patient Characteristics



S0356: Neoadjuvant Tx for EA

Results: Surgery

A77 (86%) patients underwent
esophagectomy
I Four patients (4.4%) died while receiving
protocol therapy
A2 patients (2.2%) died prior to surgery
A2 patients (2.6%) coded as postoperative mortalities

| 2 patients refused surgery

I 9 patients (10%) either progressed on therapy
or were denied surgery by the treating
physician



S0356 Toxicities (Adverse Events

Toxicity Grade 3 (N | Grade 4 Grade 5
(%)

Blood/Bone Marrow 7 (8) 0 (0)
9 (10)

Constitutional 29 (31) 0 (0) 0 (0)
(Fatigue/Anorexia

Gastrointestinal 37 (40) 1(1) 0 (0%)
(Diarrhea/ Nausea/Mucositis

Infection 9 (10) 3 (3) 0 (0%)

Metabolic (hypokalemia/ 10 (11) 3 (3) 0 (0)
hyponatremia/renal

Neurologic 2 (2) 1(1)* 0 (0)

Pulmonary 11 (12) 8 (9) 2 (2)**

One patient with cerebrovascular accident
** Two patients with Acute Respiratory Distress Syndrome (ARDS)




S0356: Neoadjuvant Tx for EA

Results: pCR rate

ACentral review confirmed 27
patients (34%; 95% CI. 25%-45%)
had pCR, 10 patients (10%) had
either T.....,,NOMO or TINOMO.

INSitu
I Central review discordant < 5% of
local pathology results



Complete Response pCR

27 (28.5%) patients = pCR (centrally confirmed)

10 patients had either T, NOMO or TINOMO

n-situ

O Stage Il thru IV
B pCR
B in-situ or Stage |




S0356: Neoadjuvant Tx for EA
Results

A 37 patients (40%) underwent postoperative
chemotherapy with OXP 85 mg/m? days 1, 15
and 29 plus PI 5FU 180 mg/m? days 1-29.

A Molecular parameters thought to be predictive
for pCR are being analyzed.



S0356 RESULTS

Progression-Free Survival

N Events Median in
92 55 20.

Months
8

Median PFS ~ 20 months

| |
2 =
Years After Registration

Kaplan-Meier plot of progression-free survival



S0356 RESULTS

Overall Survival

N Events Median in Months
92 47 33.7

3-year survival~48%

| |
2 4
Years After Registration

S0356: Overall Survival



S0356 RESULTS

Post-Esophagectomy Overall Survival
by Pathologic CR

N Events 2-Year Survival
— NopCR 53 28 49%
80%

2 3
Years After Esophagectomy

Overall Survival by Pathologic Complete Response



S0356: Neoadjuvant Tx for EA
Conclusions

A OXP + Pl 5FU with EBRT for EA is a regimen
that should be considered when patients EA
will be treated with neoadjuvant
chemotherapy and radiation prior to surgery.

A Postoperative systemic therapy is difficult to
complete, regardless of the regimen.

I Future trials should consider front-loading all
systemic therapy



S0356: Neoadjuvant Tx for EA
Conclusions

A The next generation of neoadjuvant
esophageal trials from SWOG will test the
role of repair genes in selecting therapy for
EA.

I Cometo G| ASCO!



Oxaliplatin (OXP) plus protracted infusion
5-fluorouracil (PIFU) and external beam
radiation (EBRT) for potentially curable

esophageal adenocarcinoma (EA) a

Southwest Oncology Group phase Il trial

with molecular correlates (S0356)

L.Leichman,! B.H. Goldman,? J.K. Benedetti,”> C.L. Corless?
K.G. Billingsley,® C.R. Thomas,® S. Igbal,* H. Lenz,* P.J. Gold,®°

C. Blanke®

Desert Regional Medical Center, Palm Springs, CA; ?2Southwest Oncology
Group , Seattle WA; 3Oregon Health and Science University, Portland, OR,;
“University of Southern California, Los Angeles, CA; °University of British
Columbia Vancouver, BC, Canada; °Swedish Cancer Institute, Seattle, WA



S0356: Neoadjuvant Tx for EA
Background

A Neoadjuvant chemotherapy (CTX) + radiation
(EBRT) prior to surgery Is a curative approach
for patients with esophageal adenocarcinoma
(EA)

I Other accepted treatments: surgery alone or CTX
and EBRT

A The extent of tumor down-staging after CTX
and XRT Is the most important prognostic
Indicator for PFS and OS

I Complete pathologic response (pCR)=best
outcome




Background

A Over 25 years no specific neoadjuvant regimen has become
the standard

I pCRrates <30%
I Median OS < 2yrs

A In contrast to the growing number of predictive biomarkers for
anti-cancer agents, there is no established biomarkers to select
patients who will benefit most from chemo-radiation.

I Hence, current Rx is not tailored to the patient s tumor

A Identification of these biomarkers may help to select the
adequate treatment strategy in esophageal adenoCa to
potentially increase the cure rate.




A ERCC1 has been shown to be a critical gene in DNA
repair
I NER pathway - recognizes and removes platinum-induced
DNA adducts

I DSBR pathway- repairs radiation-induced damage

(Bohanes et al. Clin Colorectal Cancer. In Press; Ahmad et al. Moll Cell
Biol 2008)

A A prospective clinical trial showed increased benefit
of chemotherapy when patients with advanced
NSCLC have their treatment selected based on
ERCC1 mRNA levels (Cobo et al. J Clin Oncol 2007)
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Tumor ERCC1 mRNA Levels

Type of Cancer NSCLC
Median Value 1.65
Range 0.14-13.4
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Methods: Trial Design

A Objectives:
I Assess pCR rate, PFS and OS.
I Assess frequency and severity of toxicities

I Prospectively measure intratumoral parameters

thought to be relevant to pCR (MRNA ERCC-1,
XPA, TS, AGT and AGCS)

ATo validate ERCC1 gene expression (predefined cutoff
of 1.7) for the first time as a biomarker predicting
outcome in patients treated with oxaliplatin-based
chemotherapy in combination with radiation.
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Eligibility Criteria

A EA only
i Patients > 18 years
ICli nical stage I I or 11

I Endoscopic ultrasound only for tumors that do
not form a clear mass on CT scan

I Pre-tx PET scans mandatory
I Tumors <2 cm into the gastric cardia (Siewert I-1l)

I Standard hematologic/non-hematologic
parameters



Patients Characteristics

N=92
February 2005 to August 2008 Median Age (range) 62.0 (41.683.1)
Gender
Male 86 (93%)
98 patients registered Female o)
Race
White 85 (96%)
J Other 4 (4%)
R Missing 3
5 ineligible patients* Performance Status
0/1 54/37 (59%/41%)
Missing 1
. . Primary Site
92 ellglb_le for cllnl_cal outcome Esophagus 54 (60%)
evaluation and this study GE Junction 36 (40%)
Missing 2

*2 squamous tumors and 3 with biopsy/scans performed >28 days from protocol entry



Median age (range)

Gender
Male
Female

Race
White
Other
Missing

Performance status
0/1
Missing

Primary Site
Esophagus
GE Junction
Missing

pCR

Overall
(N=92)

62.0 (41.683.1)

86 (93%)
6 (7%)

85 (96%)
4 (4%)
3

54/37 (59%/41%)
1

54 (60%)
36 (40%)
2

26 (28%)

Gene Expression
Dataset (N=55)

63.9 (43.633.1)

51 (93%)
4 (7%)

51 (94%)
3 (6%)
1

34/21 (62%1/38%)
0

34 (62%)
21 (38%)
0

14 (25%)



S0356: Neoadjuvant Tx for EA
Results: Surgery

A77 (86%) patients underwent
esophagectomy
I Four patients (4.4%) died while receiving
protocol therapy
A2 patients (2.2%) died prior to surgery
A2 patients (2.6%) coded as postoperative mortalities

| 2 patients refused surgery

I 9 patients (10%) either progressed on therapy
or were denied surgery by the treating
physician




S0356 Toxicities (Adverse Events

Toxicity Grade 3 (N | Grade 4 Grade 5
(%)

Blood/Bone Marrow 7 (8) 0 (0)
9 (10)

Constitutional 29 (31) 0 (0) 0 (0)
(Fatigue/Anorexia

Gastrointestinal 37 (40) 1(1) 0 (0%)
(Diarrhea/ Nausea/Mucositis

Infection 9 (10) 3 (3) 0 (0%)

Metabolic (hypokalemia/ 10 (11) 3 (3) 0 (0)
hyponatremia/renal

Neurologic 2 (2) 1(1)* 0 (0)

Pulmonary 11 (12) 8 (9) 2 (2)**

One patient with cerebrovascular accident
** Two patients with Acute Respiratory Distress Syndrome (ARDS)




Complete Response pCR

27 (28.5%) patients = pCR (centrally confirmed)

10 patients had either T, NOMO or TINOMO

n-situ

O Stage Il thru IV
H pCR
M in-situ or Stage |




S0356: Neoadjuvant Tx for EA
Results

A 37 patients (40%) underwent postoperative
chemotherapy with OXP 85 mg/m? days 1, 15
and 29 plus PI 5FU 180 mg/m? days 1-29.

A Molecular parameters thought to be predictive
for pCR were analyzed.






