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/ABSTRACT

Purpose. To determine the efficacy and toxicity of weekly neo-
adjuvant cetuximab combined with irinotecan, cisplatin, and
radiation therapy in patients with locally advanced esopha-
geal or gastroesophageal junction cancer.

Methods and Materials. Patients with stage IIA-IVA esopha-
geal or gastroesophageal junction cancer were enrolledin a Si-
mon’s two-stage phase Il study. Patients received weekly
cetuximab on weeks 0—8 and irinotecan and cisplatin on
weeks 1,2,4,and 5, with concurrent radiotherapy (50.4 Gy on
weeks 1-6), followed by surgical resection.

Results. In the first stage, 17 patients were enrolled, 16 of
whom had adenocarcinoma. Because of a low pathologic
complete response (pCR) rate in this cohort, the trial was dis-
continued for patients with adenocarcinoma but squamous
cell carcinoma patients continued to be enrolled; two addi-

tional patients were enrolled before the study was closed as a
result of poor accrual. Of the 19 patients enrolled, 18 patients
proceededtosurgery,and 16 patientsunderwentan ROresec-
tion. Three patients (16%) had a pCR. The median progression-
free survival interval was 10 months, and the median overall
survival duration was 31 months. Severe neutropenia oc-
curredin47% of patients, and severe diarrhea occurredin47%
of patients. One patient died preoperatively from sepsis, and
one patient died prior to hospital discharge following surgical
resection.

Conclusions. This schedule of cetuximab in combination with
irinotecan, cisplatin, and radiation therapy was toxic and did
not achieve a sufficient pCR rate in patients with localized
esophageal adenocarcinoma to undergo further evaluation.
The Oncologist 2013;18:281-287

Implications for Practice: Multimodality therapy, involving chemotherapy, radiotherapy, and surgery, has emerged as a stan-
dard treatment for locally advanced esophageal cancer. Prognosis with existing therapy for esophageal cancer remains poor,
with a 5-year survival rate of only 20% for locally advanced disease. Targeted therapies, such as EGFR inhibitors, are being evalu-
ated for the treatment of locally advanced esophageal cancer, but remain investigational, with a number of ongoing randomized
trials exploring the efficacy of various targeted therapies. This study showed that adding the EGFR inhibitor cetuximab to a pre-
operative chemoradiation regimen of irinotecan, cisplatin, and radiation therapy did not significantly improve rates of pathologic
complete response at the time of surgery, and caused substantial toxicity.

INTRODUCTION

Traditionally, surgical resection has been one standard of care in
the treatment of patients with locally advanced esophageal car-
cinoma. Based on the Radiation Therapy Oncology Group (RTOG)
8501 trial, combined chemoradiotherapy has beenanother stan-
dard of care for patients with locally advanced esophageal can-
cer. Preoperative chemoradiotherapy was found to be superior
to surgery alone and is now an accepted standard treatment for
patients with locally advanced esophageal carcinoma (1, 2]. Irino-

tecan and cisplatin combination therapy is an active, well-toler-
ated regimen for metastatic esophageal cancer [3], and it has
been shown to be well tolerated and effective in combination
with radiotherapy in patients with locally advanced esophageal
cancer [4—6], with amedian survival time of 25-30 months [4, 5].

Targeted therapy against the epidermal growth factor re-
ceptor (EGFR) may be an additional avenue of treatment for
patients with esophageal carcinoma. EGFR is a protein ty-
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rosine kinase that is overexpressed in a number of malignan-
cies, including 32%—80% of esophageal adenocarcinomas [7,
8] and up to 80% of esophageal squamous cell carcinomas [9].
EGFR overexpression is associated with more advanced dis-
ease and a worse prognosis in patients with esophageal ade-
nocarcinoma [8] and squamous cell carcinoma [9]. Cetuximab
isachimeric monoclonal antibody directed to the ligand-bind-
ing site of EGFR. When given with platinum-based chemother-
apy, cetuximabresultedinalongeroverall survival (OS) timein
patients with recurrent or metastatic squamous cell head and
neck carcinoma [10]. We therefore decided to design a phase
Il study adding cetuximab to irinotecan, cisplatin, and concur-
rent radiation therapy administered preoperatively in pa-
tients with advanced locoregional esophageal carcinoma.

METHODS AND MATERIALS

Eligibility Criteria

Patients aged =18 years with pathologically confirmed stage
lIA, IIB, or Il carcinoma of the esophagus or gastroesophageal
junction (as defined by the American Joint Committee on Can-
cer [AJCC Cancer Staging Manual, 5th ed., http://www.
cancerstaging.org/products/pasteditions.html]) and patients
with stage IVA lower esophageal or gastroesophageal junc-
tion carcinoma with involved regional lymph nodes encom-
passed by the radiation field were eligible for this trial. These
participants also had Eastern Cooperative Oncology Group
(ECOG) performance status score of 0 or 1. Required labora-
tory parameters for inclusion were an absolute neutrophil
count (ANC) =1,500/uL, a platelet count =100,000/ L, a to-
tal bilirubin level =1.5 mg/dL, creatinine =1.5 mg/dL, serum
glutamic oxaloacetic transaminase =2.5X the upper limit of
normal (ULN), and alkaline phosphatase =5X the ULN. Exclu-
sion criteria included any prior radiation therapy or chemo-
therapy, any prior surgery for esophageal carcinoma, and any
prior treatment targeting the EGFR pathway. Patients with
metastases to distant organs or nonregional lymph nodes or
with biopsy-proven invasion into the tracheobronchial tree,
tracheoesophageal fistula, or malignant pleural effusion, peri-
cardial effusion, or ascites were ineligible. Individuals with an-
other active malignancy or significant uncontrolled
comorbidity making chemoradiation inadvisable were also in-
eligible. Patients with grade 2—4 diarrhea or peripheral neu-
ropathy, with interstitial pulmonary fibrosis, with Gilbert’s
disease, with a seizure disorder on antiepileptic medications,
or with a known allergy to murine proteins were excluded. All
patients who were enrolled underwent staging studies includ-
ing computed tomography (CT) scan of the chest, abdomen,
and pelvis; positron emission tomography (PET); endoscopy
with biopsy and endoscopic ultrasonography (EUS); CT scan or
magnetic resonance imaging of the head; and bronchoscopy if
the primary tumor was in the cervical or proximal thoracic
esophagus.

Treatment

Patients received cetuximab weekly (400-mg/m?loading dose
on week 0 and 250 mg/m? on weeks 1-8). On weeks 1, 2, 4,
and 5, participants also received weekly doses of cisplatin (30
mg/m?) followed by irinotecan (65 mg/m?) in the initial cohort
of 17 patients. The total dose of radiation therapy was 50.4 Gy
in 1.80 Gy/fraction per day given once daily for 5 days/week
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for 28 fractions over 5.6 weeks. A radiation beam energy of
6—15 MV photons was used. Treatment was given with a com-
bination of anterior or posterior, oblique, and lateral fields
such that the dose-to-target volume did not differ by >10%
from the dose specified at the isocenter. The gross tumor vol-
ume was defined by EUS, esophagram, or CT and included per-
iesophageal lymph nodes measuring >1.0 cm in short axis
diameter. The clinical target volume was designated to extend
5 cm cranially and caudally and 2—3 cm radially beyond the
gross tumor volume. The clinical target volume also included
the medial supraclavicular fossa if the primary tumor was lo-
cated above the carina, and a localized photon or electron
boost to the supraclavicular fossa was allowed if the supracla-
vicular fossa dose was <<39.6 Gy at a 3-cm depth from the an-
terior skin surface. A barium swallow or PET-CT scan was used
to confirm the location of the esophageal tumor. The spinal
cord dose was limited to 45 Gy, and the entire heart dose was
limited to 30 Gy, with <50% of the heart receivinga maximum
of 40 Gy. No lung >2 cm outside the target volume was al-
lowed to receive a dose of 45 Gy.

Esophagectomy was completed within 3—6 weeks after
completing radiation therapy, and after repeat restaging eval-
uation, including at least a CT scan of the chest, abdomen, and
pelvis, demonstrated no evidence of distant disease. The type
of esophagectomy was at the discretion of the surgeon.

Four weeks after surgery, patients restarted cetuximab
monotherapy (250 mg/m? weekly) for 26 weeks.

Assessments and Dose Modifications

Toxicity was evaluated according to the National Cancer Insti-
tute’s Common Toxicity Criteria (Version 1.0 http://www.
ucdmc.ucdavis.edu/clinicaltrials/StudyTools/Documents/
NCI_Toxicity_Table.pdf) and the RTOG Radiation Morbidity
Scoring Criteria (http://www.rtog.org/researchassociates/
adverseeventreporting/acuteradiationmorbidityscoringcriteria.
aspx). Ifapatientexperiencedagrade 3 or4 allergic oranaphylac-
tic reaction to cetuximab, the patient was taken off study. Cetux-
imab was held for grade 3 or 4 skin toxicity, an ANC <500/mm?, a
platelet count <50,000/mm?, and any grade 4 toxicity. Cisplatin
was held for creatinine >2.0 mg/dl, grade 3 or 4 ototoxicity, and
grade 3 or 4 neuropathy, and the dose was reduced by 50% for
creatinine >1.6 mg/dLand =2.0 mg/dL. Irinotecan was held for
an ANC <1,000/mm?3, a platelet count <75,000/mm?, grade 3 or
4 diarrhea, or grade 4 fatigue, and the dose was subsequently re-
duced to 50 mg/m?. In addition, all nonhematologic grade 4 tox-
icities necessitated holding cisplatin, irinotecan, and cetuximab,
and most grade 3 toxicities necessitated holding cisplatin and iri-
notecan. Radiation therapy was continued without interruption
except foran ANC <1,000/mm?, a platelet count <50,000/mm?,
grade 3 esophagitis or mucositis, any grade 4 toxicity, ora 2-week
consecutive hold of chemotherapy.

Study Design

We planned a Simon two-stage design, prospective, phase Il
study thatinitially enrolled 17 patients, with the plan to termi-
nate the study if two or fewer pCRs were noted. If three or
more pCRs were noted, an additional 18 patients were to be
enrolled. With this design, the probability of terminating the
study after enrolling 17 patients would be 0.76 if the true re-
sponse rate was 10%, but it would be 0.16 if the true response
rate was 25%. The primary endpoints were the pCR rate and
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Table 1. Patient characteristics

Characteristic Value
n of patients 19
Median (range) age, yrs 56 (21-76)
Sex
Male 15 (79%)
Female 4 (21%)
Eastern Cooperative Oncology Group
performance status score
0 7 (37%)
1 12 (63%)
Histology
Adenocarcinoma 16 (84%)
Squamous cell carcinoma 3 (16%)
Tumor location
Midesophagus 2 (11%)
Lower esophagus 5 (26%)
Gastroesophageal junction 12 (63%)
Clinical stage
1A 6 (32%)
1B 1 (5%)
] 8 (42%)
IVA 4 (21%)

toxicity with this regimen. Secondary endpoints were the me-
dian progression-free survival (PFS) and median OS times. The
study was approved by the institutional review board of the
Dana-Farber Harvard Cancer Center, and all patients enrolled
provided informed consent for participation.

RESULTS

Study Design Modification

Seventeen patients were initially enrolled in the study, 16 of
whom had adenocarcinoma. The pCR rate did not meet the
prespecified criteria to enroll more patients with adenocarci-
noma. However, given the low enrollment of patients with
squamous cell carcinoma, approval was obtained from the in-
stitutional review board to continue enrollment of patients
with squamous cell carcinoma, with the starting dose of irino-
tecan decreased to 50 mg/m?, given the rate of adverse events
in the original cohort. An additional two patients were en-
rolled before the study was closed as aresult of poor accrual of
this subgroup of patients.

Patient Characteristics

In total, 19 patients were enrolled from July 2004 to July 2007
(Table 1). The median age atenrollment was 56 years. The ma-
jority of patients were male (79%) and had adenocarcinoma
(84%). The most common sites of primary tumor were the gas-
troesophageal junction (63%) and the lower esophagus (26%).
At the time of presentation, 31% of patients were clinical AJCC
stage lIA, 5% of patients were stage 1B, 42% of patients were
stage Ill, and 21% of patients were stage IVA.

Toxicity
The most common hematologic grade 3 or 4 adverse event
preoperatively was neutropenia (47%), including febrile neu-
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Table 2. Most common preoperative grade 3 or 4 adverse
events (n = 19)

Adverse event Grade 3 Grade 4
Hematologic
Neutrophils 6(32%) 3(16%)
Platelets 1(5%) 0
Nonhematologic
Gastrointestinal
Anorexia 3(16%) 2(11%)
Constipation 2 (11%) 0
Dehydration 6(32%) 0
Diarrhea 9 (47%) 0
Dysphagia, esophagitis, or odynophagia 5(26%) 1(5%)
Nausea 6(32%) 0
Vomiting 4(21%) 0
Systemic
Fatigue 2(11%) 1(5%)
Hypotension 2(11%) 1(5%)
Infection with neutropenia 2(11%) 0
Infection without neutropenia 0 1(5%)
Neutropenic fever 4(21%) 1(5%)
Cetuximab-related
Allergic or anaphylactic reaction 0
Rash or desquamation 1(5%) 0

Each event represents one patient who developed the toxicity,
recorded here at the highest grade of toxicity noted in the individual
patient.

tropeniain 26% of patients (Table 2). The most common non-
hematologic grade 3 or 4 adverse events were diarrhea
(47%), dehydration (31%), dysphagia or esophagitis (31%),
nausea (31%), anorexia (26%), and vomiting (21%). One pa-
tient died as a result of Aspergillus infection causing respi-
ratoryfailure and sepsis priortosurgery. Two patients were
withdrawn from the study on weeks 5—-6 because of grade 3
or 4 toxicity, but both patients completed courses of cispla-
tin and irinotecan and proceeded to surgery off study, and
their data are included for analysis. No patients had an al-
lergic or anaphylactic reaction to cetuximab. Only one pa-
tient suffered agrade 3 rash, though 17 patients developed
agrade lor2rash.

Nine patients required irinotecan dose reductions. Two
patients required cetuximab dose reductions. Radiation ther-
apy needed to be delayed at least once for 14 patients.

Of the 19 patients enrolled, 18 proceeded to surgery and
16 successfullyunderwentan RO surgical resection of their pri-
mary tumor. The remaining two patients were found to have
progressed and their surgeries were aborted without resec-
tion. The median duration of admission for surgery was 12.5
days (range, 8—49 days), with four patients hospitalized for
>14days. One patient died after a49-day hospitalization with
persistent respiratory failure. No patient developed anasto-
motic leak. Other major complications included chylothorax
requiring surgery or embolization in two patients, reintuba-
tion for respiratory failure in three patients, postoperative
myocardial infarction in one patient, and small bowel obstruc-
tion in one patient. Grade 3 or 4 toxicities that arose after sur-
gery included pneumonitis or respiratory failure in three
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Figure 1. Dose-volume histogram data for 18 patients, including percentage of irradiated volume >5 Gy (V5) (A), percentage of irradi-
ated volume >20Gy (V20) (B), and mean lung dose (MLD) (C). Indicated are the median (black bar), along with individual values for the 15
patients who did not have postoperative respiratory failure (blue diamonds) and the three patients who did have postoperative respi-

ratory failure (red squares).

patients, hypomagnesemia in two patients, infection without
neutropeniain two patients, and nausea in one patient.

Dose-volume histogram parameters of the lung, including
the mean lung dose (MLD) and percentage of irradiated vol-
ume >20 Gy (V20) and >5 Gy (V5), were determined for 18
patients, including all three patients who developed respira-
tory failure (Fig. 1). The median V5 was 46.0% (range, 8.5%—
86%); for the three patients with respiratory failure, the V5
was 46.8%, 50.5%, and 84%. The median V20 was 16.5%
(range, 4.9%—33%); forthe three patients with respiratory fail-
ure,theV20was 14.5%, 15.2%, and 33%. The median MLD was
10.7 Gy (range, 2.6—-16.8 Gy); the MLDs for the three patients
with respiratory failure were 10.5 Gy, 10.8 Gy, and 16.8 Gy.

Of the 16 patients who underwent an RO resection, 11 re-
ceived at least one postoperative dose of cetuximab. Eight pa-
tients completed at least half of their postoperative course of
cetuximab and five patients completed the entire 26-week
postoperative course.

PCR and Survival Outcomes
Sixteen of 19 patients underwent an RO surgical resection:
seven received three-hole esophagectomy, five received Ivor-
Lewis esophagectomy, three received left thoracoabdominal
esophagectomy, and one received minimally invasive esoph-
agectomy. Of the remaining three patients, one died preoper-
atively as a result of sepsis and two had unresectable disease.
For all 19 patients, the median PFS interval was 10 months,
with a range of 2 months to >88 months, and the median OS
time was 31 months, with a range of 2 monthsto >88 months.
Three of the 19 patients (16%) achieved a pCR. With a mini-
mum follow-up duration of 67 months, five patients (26%) re-
mained alive and 14 patients had died. Three patients
continued in remission.

Of the 16 patients enrolled with adenocarcinoma, 13 un-
derwent an RO resection of their primary tumor. Of these 13
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patients,onehad a pCR, eighthad a partial response (including
one with only residual carcinomain situ), three had stable dis-
ease, and one had progression. The median PFS interval was 9
months (range, 2 months to >88 months) and the median OS
time was 19.5 months (range, 2 months to >88 months).

Ofthethree patients enrolled with squamous cell carcinoma,
all proceeded to an RO surgical resection. Two of the three pa-
tients experienced a pCR and the third patient had stable disease.
The PFStimes were 25 months, 38 months, and >88 months. The
0OS times were 48 months, >67 months, and >88 months.

DiscussioN

This study demonstrated that preoperative cetuximab, irino-
tecan, cisplatin, and concurrent radiation therapy in patients
with locally advanced esophageal cancer is toxic and did not
achieve a sufficient pCR rate to undergo further investigation
in patients with adenocarcinoma. Unfortunately, there were
too few patients to evaluate the efficacy of the regimen in
patients with squamous cell carcinoma. Overall, only three
patients (16%) achieved a pCR. Notably, there were high
rates of grade 3 or 4 toxicity, including neutropenia (47%)
anddiarrhea(47%). Rates of pCR of 25%—40% have beenre-
ported in previous studies assessing trimodality therapy
with preoperative chemoradiation [1]. Compared with this
standard, this regimen was not considered promising for
further development.

Several trials have investigated the use of irinotecan, cis-
platin, and radiation therapy without the addition of targeted
biologic agents in patients with locally advanced esophageal
cancer. Compared with those trials, our regimen was more
toxicand associated with alower pCRrate [4—6,11,12] (Table
3). Those trials enrolled similar numbers of adenocarcinoma
patients (70%—-100%) and reported pCR rates of 15%—33%.
The median OStime wasinthe range of 25—-36 months. Our tri-
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Table 3. Comparison of trials

n of patients
(% adenocarcinoma:

0s, Grade 3-4 toxicities (215%) and grade 5

Study % SCC) Chemotherapy ITTPCR® mos toxicities
Cisplatin, irinotecan, and radiation therapy
regimens
llson et al. [4] 19 (84:16) Cisplatin, irinotecan, and XRT 21% 25 Neutropenia, 21%; thrombosis, 21%
Knox et al. [5] 52 (75:25) Cisplatin, irinotecan, and XRT 13% 36 Neutropenia, 36%; esophagitis/dysphagia,
16%; fatigue, 16%; stroke/death, 2%
Enzingeretal. [6] 40 (85:15) Cisplatin, irinotecan, celecoxib, 33% 34 Neutropenia, 22%; diarrhea/dehydration,
and XRT 15%; ARDS/death, 2.5%
Tewetal. [11] 41(76:24) Cisplatin, irinotecan, and XRT 16% NR Neutropenia, 37%; thrombosis, 15%
Kleinberg et al. [12] 46 (100:0) Cisplatin, irinotecan, and XRT 15% 349 Hematologic, 43%
Cisplatin, irinotecan, and radiation therapy
regimens with cetuximab
This study 19 (84:16) Cisplatin, irinotecan, cetuximab, 16% 31 Neutropenia (47%); diarrhea, 47%;
and XRT dehydration, 31%; dysphagia/esophagitis,
31%; nausea, 31%; anorexia, 26%;
vomiting, 21%; sepsis/death, 5%;
respiratory failure/death, 5%
Tomblyn etal. [13] 21(48:52) Cisplatin, irinotecan, cetuximab, NR 11.2  Hematologic, 54%; fatigue, 24%; diarrhea,
and XRT 24%; nausea/vomiting, 19%; dehydration,
19%; anorexia, 19%; sudden death, 5%;
gastrointestinal necrosis/death, 5%
Other chemoradiotherapy regimens with
cetuximab
Lledoetal. [14] 79 (33:67) Oxaliplatin, 5-FU, LV, cetuximab, NR NR Neutropenia, 28%
and XRT
Kleinberg etal. [15] 22 (100:0) Oxaliplatin, 5-FU, cetuximab, and 32% NR ARDS/death, 18%; PE/death, 5%; sepsis/
XRT death, 5%
Safranetal.[17] 60 (80:20) Carboplatin, paclitaxel, cetuximab,  25% NR Rash, 25%; esophagitis, 16%; dehydration,
and XRT 16%
Ruhstaller et al. [18] 28 (54:46) Cisplatin, docetaxel, cetuximab, 32% NR Febrile neutropenia, 21%;
and XRT dysphagia/esophagitis, 26%

For this table, poorly differentiated or undifferentiated cases were added to the adenocarcinoma totals.
?ITT calculation of pCR calculated as pCR/(all patients who received therapy). Of note, some studies did not require patients to proceed to surgery

(llson et al. [4], Safran et al. [17]).

Abbreviations: 5-FU, 5-fluorouracil; ARDS, acute respiratory distress syndrome; ITT, intention to treat; LV, leucovorin; NR, not reported; pCR,
pathologic complete response; PE, pulmonary embolism; SCC, squamous cell carcinoma; XRT, radiation therapy.

al’s pCR of 16% and median OS duration of 31 months falls
within the range of those studies, but the addition of cetux-
imab to the regimen did not appear to improve these mea-
sures of efficacy. Furthermore, there was substantial toxicity
with our regimen, with grade 3 or 4 neutropenia in 47% of pa-
tientsand grade 3 or4 diarrheain 47% of patients. Inthe other
trials, severe neutropenia occurred in 21%-37% of patients
and severe diarrhea occurred in <15% of patients.

Results similar to ours were reported recently by the
Southwest Oncology Group (S0414 trial), who investigated
therole of cetuximab, irinotecan, cisplatin, and thoracic radio-
therapy in patients with unresectable esophageal carcinoma
[13]. Thattrial enrolled 21 eligible patients and achieved a me-
dian PFS time of 6.4 months and median OS time of 11.2
months. Toxicities were high, with two deaths on protocol and
high rates of grade 3 or 4 hematologic toxicity (52%), diarrhea
(24%), fatigue (24%), nausea or emesis (19%), anorexia (19%),
and dehydration (19%). This provides further evidence that
cetuximab in combination with irinotecan, cisplatin, and radi-
ation therapy results in substantial toxicity.

However, other chemoradiation combinations with cetux-
imab may be more promising. Two chemoradiation studies have
used cetuximab in combination with oxaliplatin and fluorouracil,
with conflicting results regarding the safety of this regimen. Lledo
and colleagues combined cetuximab with fluorouracil, leuco-
vorin, and oxaliplatin plus radiation therapy and found an overall
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clinical response rate of 77.2% and a clinical complete response
rate of 40.5% without reports of postoperative pneumonitis or
acute respiratory distress syndrome (ARDS) [14]. Kleinberg and
colleagues used cetuximab in combination with neoadju-
vant oxaliplatin, fluorouracil, and radiation therapy, fol-
lowed by surgery and adjuvant cetuximab and docetaxel,
andfounda32% pCRrate [15]. However, four of 22 patients
died postoperatively as a result of ARDS, and a total of
seven deaths occurred on study; enrollment was halted.
There was no clear relationship between ARDS and radio-
therapy dose; patients who developed ARDS had a V20 of
17%—-19% (median V20, 11%)and a V5 of 46%—72% (median
V5, 50%) [15]. Similarly, in our study, though the patient
with the highest V5, V20, and MLD did suffer respiratory
failure, the other two patients who developed respiratory
failure had values close to the median for all three parame-
ters. However, all three patients with respiratory failure did
have a V5 greater than the median, and there is correlation
between the lung volume spared from =5 Gy radiation and
a lower risk for postoperative pulmonary complications in
patients with esophageal cancer treated with concurrent
chemoradiotherapy [16]. The risk for postoperative pulmo-
nary toxicity remains worrisome. Though Lledo and col-
leagues did not find a significant rate of ARDS in their trial,
only 25% of patients underwent surgical resection of their
primary tumor after chemoradiotherapy. A planned French
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phase Ill study comparing cetuximab, oxaliplatin, fluorouracil,
and radiation therapy with standard cisplatin, fluorouracil, and
radiation therapy may help shed further light on this issue.

Other studies have combined cetuximab with a taxane,
platinum analog, and radiation therapy. Safranand colleagues
treated 60 patients with cetuximab, paclitaxel, carboplatin,
and radiation therapy [17]. That regimen achieved a 27% pCR
rate in patients who proceeded to surgery. Toxicities were
lower than in our study, with grade 3 or 4 toxicities of rash
(25%), esophagitis (16%), dehydration (16%), neutropenia
(14%), and anemia (11%) being most common. The median
survival time was not reported. Ruhstaller and colleagues
treated 28 patients with cetuximab, docetaxel, cisplatin, and
radiation therapy [18]. Thirty-two percent of those patients
had a pCR, and an additional 36% of patients had microscopic
residual disease. At 12 months, the event-free survival rate
was 82% and OS rate was 86%. In our study, the 12-month
event-free survival rate was 42% and OS rate was 58%. Based
on the promising results of these trials, phase Ill trials have
been initiated. The RTOG 0436 trial is randomizing patients to
receive definitive nonoperative treatment with paclitaxel, cis-
platin, and radiation with or without cetuximab. The Swiss
Group for Clinical Cancer Research (SAKK) 75/08 trial is simi-
larly randomizing patients to receive treatment with do-
cetaxel, cisplatin, and radiation with or without cetuximab.

In our study, the relatively low pCR rate may be associated
with the high toxicity of the regimen necessitating delays and
dose attenuations in the chemotherapy and radiation therapy
that may have reduced the efficacy of this regimen. It is unlikely
that there is an intrinsic difference in the efficacy of a regimen
based on a taxane—platinum combination versus an irinotecan—
platinum combination, because the ECOG 1201 trial compared
the efficacy of neoadjuvant cisplatin, irinotecan, and radiation
therapy with that of neoadjuvant cisplatin, paclitaxel, and radia-
tion therapy and found comparable pCR rates (15% vs. 16%, re-
spectively) [13] and comparable survival outcomes [19].

The role of anti-EGFR therapy, particularly with antibod-
ies, in patients with esophagogastric cancer may now be un-
certain based on the results of the Randomized Trial of
Epirubicin, Oxaliplatin, and Capecitabine With or Without Pa-
nitumumab for Advanced and Locally Advanced Esophagogas-
tric Cancer (REAL-3) study recently presented at the American
Society of Clinical Oncology symposium in Chicago [20]. That
randomized multicenter study of standard chemotherapy
with or without the EGFR antibody panitumumab in patients
with chemotherapy-naive advanced esophagogastric adeno-
carcinomademonstrated no survival benefit with the addition
of the EGFR antibody. In fact, patients who received panitu-
mumab had aworse OS outcome than patients who did notre-
ceive the antibody (8.8 months vs. 11.3 months; hazard ratio,
1.37; 95% confidence interval, 1.07-1.76; p = .013). The rea-
son for this lack of efficacy is unclear, and it may not neces-
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