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A B S T R A C T

Purpose
We incorporated cetuximab, a chimeric monoclonal antibody against the epidermal growth factor
receptor (EGFR), into the induction therapy and subsequent chemoradiotherapy of head and neck
cancer (HNC).

Patients and Methods
Patients with locally advanced HNC, including squamous and undifferentiated histologies, were
treated with docetaxel 75 mg/m2 day 1, cisplatin 75 mg/m2 day 1, and cetuximab 250 mg/m2 days
1, 8, and 15 (after an initial loading dose of 400 mg/m2), termed TPE, repeated every 21 days for
three cycles, followed by radiotherapy with concurrent cisplatin 30 mg/m2 and cetuximab weekly
(XPE), and maintenance cetuximab for 6 months. Quality of life (QOL) was assessed using
Functional Assessment of Cancer Therapy–Head and Neck. In situ hybridization (ISH) for human
papillomavirus (HPV), immunohistochemistry for p16, and fluorescence ISH for EGFR gene copy
number were performed on tissue microarrays.

Results
Of 39 enrolled patients, 36 had stage IV disease and 23 an oropharyngeal primary. Acute
toxicities during TPE included neutropenic fever (10%) and during XPE, grade 3 or 4 oral
mucositis (54%) and hypomagnesemia (39%). With a median follow-up of 36 months, 3-year
progression-free survival and overall survival were 70% and 74%, respectively. Eight patients
progressed in locoregional sites, three in distant, and one in both. HPV positivity was not
associated with treatment efficacy. No progression-free patient remained G-tube dependent.
The H&N subscale QOL scores showed a significant decrement at 3 months after XPE, which
normalized at 1 year.

Conclusion
This cetuximab-containing regimen resulted in excellent long-term survival and safety, and
warrants further evaluation in both HPV-positive and -negative HNC.

J Clin Oncol 28:5294-5300. © 2010 by American Society of Clinical Oncology

INTRODUCTION

Head and neck cancer (HNC) affects more than
45,000 individuals per year in the United States.1

More than 90% of HNCs are histologically squa-
mous cell carcinoma and can be linked to tobacco,
alcohol, and/or human papillomavirus (HPV). At
diagnosis, HNC is often locally advanced requiring
combined modality treatment.2 Meta-analyses have
documented a survival benefit of approximately 6%
for chemoradiotherapy over radiotherapy alone.3

Nonetheless, more than 50% of patients recur and
die from their disease. Moreover, acute and late tox-

icities can be considerable and long-term functional
outcomes are often unsatisfactory.

While platinum-based induction chemothera-
py has been shown to result in high rates of re-
sponse, its impact on survival in the setting of
chemoradiotherapy remains to be established.2 In
addition, docetaxel-based induction chemothera-
py has emerged as an efficacious treatment as
evidenced by three phase III randomized trials.4-6

Nevertheless, significant toxicities with cetux-
imab plus docetaxel, cisplatin, and fluorouracil
(TPF) followed by cisplatin-based chemoradio-
therapy are reported.7 The development of less
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toxic and potentially more efficacious induction regimens than
TPF is a worthwhile goal of investigation.

Cetuximab is a chimeric, immunoglobulin G1 monoclonal anti-
body against epidermal growth factor receptor (EGFR) that blocks
ligand binding and inhibits EGFR activation.8 Its may also activate
cellular antitumor immunity.9-10 Cetuximab was shown to enhance
the clinical efficacy of radiotherapy in locally advanced HNC11 and
platinum-based chemotherapy in recurrent or metastatic HNC.12

Our goal was to exploit the chemo- and radiosensitizing properties of
cetuximab to maximize therapeutic effects. We designed a phase II
trial combining three approaches: induction therapy with docetaxel,
cisplatin, and cetuximab (TPE) followed by definitive therapy with
radiotherapy, cisplatin, and cetuximab (XPE), and maintenance
cetuximab. We included evaluation of quality of life (QOL) and bi-
omarkers in archival baseline tumor tissue.

PATIENTS AND METHODS

Patient Selection

Eligible patients were 18 years or older with previously untreated stage III
to IVB (American Joint Committee of Cancer sixth edition) squamous cell
carcinoma of the head and neck, including unknown primary tumors, or stage
II undifferentiated nasopharyngeal carcinoma, hypopharyngeal, or base of
tongue cancer. Other eligibility criteria included measurable disease (Response
Evaluation Criteria in Solid Tumors [RECIST] 1.013), Eastern Cooperative
Oncology Group performance status 0 or 1, adequate laboratory parameters,
and no uncontrolled cardiac or other disease. The protocol was approved by
the University of Pittsburgh Investigational Review Board and all study partic-
ipants signed informed consent.

Treatment Plan

Induction therapy consisted of docetaxel 75 mg/m2 intravenously (IV)
day 1, cetuximab (400 mg/m2 IV day 1 of cycle 1 and 250 mg/m2 IV weekly on
subsequent administrations) on days 1, 8 and 15, then cisplatin 75 mg/m2 IV
day 1. Cycles were repeated every 21 days for 3 cycles with prophylactic
ciprofloxacin 500 mg twice daily, days 5 through 14 (Fig 1).

After three cycles of induction, patients received standard radiotherapy,
total dose 70 Gy, in 35 fractions over 7 weeks with concurrent weekly cisplatin
30 mg/m2 and continued weekly cetuximab 250 mg/m2. Carboplatin substi-
tution was permitted for protocol-specified cisplatin-related toxicities. Initial
fields encompassed the primary tumor and nodal regions at risk to 50 Gy;
high-risk nodal regions received 60 Gy, with final field reduction to 70 Gy to
gross disease. A boost to a total of 74 Gy was given at the discretion of the
treating radiation oncologist. Intensity modulated radiotherapy was used in all
patients. Patients could receive up to 8 doses of weekly concurrent cisplatin.
Cetuximab was continued weekly as maintenance therapy for up to 6 months
from radiotherapy completion.

All patients received aggressive pre- and postcisplatin IV hydration and
were premedicated with diphenhydramine hydrochloride IV 30 to 60 minutes
before cetuximab. Dexamethasone was prescribed as pre- and postmedication
for docetaxel and as an antiemetic. Gastrostomy tubes were placed only if
needed for severe mucositis, dysphagia, and weight loss.

Study Assessments

Baseline assessments included history and physical examination, dental,
swallowing, and otolaryngology evaluation, CBC, chemistry studies, and mag-
nesium, and a computed tomography (CT) scan of the neck and chest. During
TPE, patients were assessed before each cycle; during XPE, toxicity assessments
were performed weekly and during maintenance cetuximab monthly. After
completing treatment, patients were evaluated clinically every 3 months for 1.5
years, every 6 months for 3 years, then annually. Swallowing assessments were
performed at baseline and 3 months post-XPE completion, then as needed.
Repeat scans and clinical examination, including laryngoscopy, for tumor
response assessment were performed after the last TPE cycle, before starting
radiotherapy and then approximately 8 weeks from its completion. CT scans
of the neck and chest were performed every 3 months during maintenance
cetuximab and every 6 months during the first 3 years, followed by chest CT or
x-ray annually. Coregistered [18F]fluorodeoxyglucose-positron emission to-
mography (PET)-CT scan with IV contrast was performed in most cases at
each time point of tumor assessment. Response was assessed using RECIST
(1.0),13 clinical exam, and PET scan, as previously described.14

Toxicities were graded utilizing the National Cancer Institute Common
Toxicity Criteria for Adverse events version 3.0 and were reported separately
for: TPE; XPE, including the period 30 days following radiotherapy; mainte-
nance; late toxicities occurring 6 months or more after radiotherapy comple-
tion, or during maintenance, if they were known late effects of radiation and
deemed unrelated to cetuximab.

QOL Analysis

Patients completed the Functional Assessment of Cancer Therapy–Head
and Neck (FACT-HN, version 4)15 before treatment, after completion of TPE,
and at 3 months and 1 year after XPE completion. The FACT-G (general) and
the -HN subscale scores were calculated at each time point.

Determination of HPV and EGFR

Tissue microarrays were constructed from formalin-fixed, paraffin-
embedded tissue blocks from 28 available pretreatment, baseline tumor spec-
imens. In situ hybridization (ISH) for HPV DNA was performed with a pan
selective probe set (Dako Cytomation, Carpinteria, CA). Immunohistochem-
ical (IHC) evaluation of the remaining deparaffinized sections was performed
using immunoperoxidase staining for p16 (p16INK4 mAb, BD Pharmingen,
dilution 1:200; San Diego, CA) and scored semiquantitatively for each core
based on intensity (scale, 0 to 3), and percentage cells positive.16 p16 immunore-
activity intensity of two or three in 70% or more cells was scored as positive.

EGFR fluorescent in situ hybridization (FISH) analysis was performed
using the dual-color EGFR SpectrumOrange/CEP7 SpectrumGreen probe
(Vysis, Downers Grove, IL) and paraffin pretreatment reagent kit (Vysis), as

Imaging at baseline Imaging after TPE Imaging 8 weeks after XPE
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P 30 mg/m2 weekly†
E 250 mg/m2 weekly

for 7-8 weeks

E 250 mg/m2 weekly
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Fig 1. Treatment schema. (*) Loading
dose of 400 mg/m2 on cycle 1, day 1. (†)
Carboplatin area under the curve (AUC)
1.5 substitution for intolerable cisplatin-
related toxicities during definitive therapy
with radiotherapy, cisplatin, and cetuximab
(XPE) only. (‡) With prophylactic antibiotics
(ie, ciprofloxacin on days 5 to 14 of each
induction therapy with docetaxel, cisplatin,
and cetuximab [TPE] cycle). IV, intravenously;
E, cetuximab.
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previously described.17 Positive tumors were considered those with high poly-
somy (� 4 gene copies in � 40% of cells) or gene amplification (ratio EGFR
gene/chromosome 7 � two or � 15 gene copies in � 10% of cells).18

Statistical Methods

A one-stage design tested the null hypothesis that the true objective
response rate is � 60% versus the alternative hypothesis that it exceeds 60%.
This design required 37 response-evaluable patients (who received at least two
cycles of TPE) assuming a type I error rate of 5% and a power of 80% power to
reject the null hypothesis when the true response rate is 80%. Assuming 5%
nonevaluable patients, a total of 39 patients were enrolled. Progression-free
survival (PFS) was calculated from treatment initiation to disease progression
or last follow-up. Overall survival (OS) was calculated from treatment initia-
tion to death or last follow-up. Survival estimates were by the Kaplan-Meier
method; CI were computed with the Greenwood formula for SE. Point esti-
mation and CI estimation were performed for response rate and toxicities. To
assess change in QOL paired t-tests using all available data were conducted
using pre- and post-treatment FACT-G and -HN subscale scores. Response
and survival were compared by risk factor subgroups with the log-rank test and
Wilcoxon test, respectively.

RESULTS

Patient Characteristics and Treatment Delivery

From January 2006 to October 2007, 39 patients were enrolled
(Table 1), of whom 36 patients (92%) had stage IV and 32 (82%) N2 to
N3 disease. Six patients had technically or functionally unresectable
disease. All but three smokers (28 active; six former) had 20 or more

pack-year tobacco history. HPV positivity by ISH was found in 18 of
28 patients with evaluable specimens (64%; 95% CI, 46% to 82%).
Seven of 26 patients had EGFR-positive tumors by FISH. All patients
were evaluable for toxicity; 38 for survival; 37 for response after TPE;
and 33 for response after XPE. One patient was removed from study
duetograde3hypersensitivityreactiontocetuximaboncycle1,day1and
wasnotevaluable forsurvivalorresponse.Onepatientdiedfromanacute
myocardial infarction, documented by autopsy, during cycle 3 of TPE.

Treatment delivery is described in Appendix Table A1 (online
only). Thirty-five patients (90%) received three cycles of cisplatin and
docetaxel; three patients received two cycles and one patient received
one cycle. A total of 34 patients (87%) received all planned doses of
cetuximab during induction TPE; six required dose reduction of cis-
platin or docetaxel during TPE. Only four patients started radiother-
apy more than 28 days after cycle 3 of TPE. Thirty-three patients
completed XPE per protocol; the median number of weekly cisplatin
doses was 7 (range, 4 to 8 doses) and the median number of weekly
cetuximab doses was 7 (range, 5 to 9 doses). Of 37 patients who started
radiotherapy, one discontinued radiotherapy after 18 Gy. Of the re-
maining 36 patients, two received 72 to 74 Gy and all others received
70 Gy over a median of 50 days (range, 46 to 78 days). One patient
required a dose reduction in cisplatin and two patients were switched
to carboplatin for renal toxicity during XPE. Four patients received
radiotherapy off protocol (two had hypersensitivity reaction to cetux-
imab and two refused cetuximab or cisplatin), whereas two patients
never received or completed radiotherapy (one had sudden death
during TPE and one had infection and renal complications and pro-
gressed early). Thirty-one patients started cetuximab maintenance for
a median duration of 5 months (range, 1 to 6 months); 17 patients
completed cetuximab maintenance as planned.

Tumor Response

After TPE, we observed two complete responses (CRs) and 30
partial responses (PRs), overall response rate (ORR) of 86% (95%
CI, 75% to 98%) in 37 evaluable patients (Appendix Table A2,
online only). After XPE, we observed an ORR of 100% (95% CI,
91% to 100%), 24% CRs and 76% PRs, in 33 evaluable patients
(Appendix Table A2).

Tumor response was also evaluated separately at the primary site
and neck using CT scan, clinical exam, and PET/CT scan (Table 2).

PFS and OS

Twelve patients progressed: local only (n � 3), regional only
(n � 3), local and regional (n � 2), distant only (n � 3), locoregional
and distant (n�1). Of nine patients with HPV-negative tumors, three
progressed locoregionally and none distantly; of 18 patients with
HPV-positive tumors, three progressed in distant sites and one locore-
gionally. All patients who progressed were smokers. Nine patients
have died, seven due to disease progression, one from myocardial
infarction, and one from unknown cause.

The median follow-up of patients alive and disease-free is 36
months (range, 28 to 44 months). At 2 and 3 years, PFS was 70% (95%
CI, 53% to 82%) and OS was 84% (95% CI, 68% to 93%) and 74%
(95% CI, 54% to 86%), respectively (Figs 2A, 2B). Locoregional PFS
and distant PFS at 3 years was 77% and 91%, respectively. PFS and OS
were similar for HPV-positive and -negative patients (Fig 2C). P16
protein levels were unrelated to PFS (HR, 0.75; 95% CI, 0.19 to 2.90)
or OS (HR, 0.55; 95% CI, 0.13 to 2.23). Also, there was no difference in

Table 1. Baseline Patient and Tumor Characteristics

Characteristic No. %

Median age, years 55
Range 21-74

Sex
Male 34 87
Female 5 13

ECOG performance status
0 30 77
1 9 23

Stage
III 3 8
IVA-B 36 92

T4 7 18
N2-3 32 82

Primary site
Oropharynx 23 59
Oral Cavity 3 8
Hypopharynx 3 8
Larynx 5 13
Nasopharynx 3 8
Unknown primary 2 5

Smoking history
Active 28 72
Former 6 15
Never 5 13

HPV positivity by ISH 18/28 64
P16 positivity 19/28 68
EGFR positivity by FISH 7/26 27

Abbreviations: ECOG, Eastern Cooperative Oncology Group; HPV, human
papillomavirus; ISH, in situ hybridization; EGFR, epidermal growth factor
receptor; FISH, fluorescent in situ hybridization.
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PFS or OS by EGFR FISH status. Of interest, grade of dermatitis
correlated with clinical outcome. The higher the grade of dermatitis,
the better PFS (P � .0088) and OS (P � .0117) were.

Acute Toxicities

Grade 3 or 4 toxicities during each treatment period are pre-
sented in Table 3. These included febrile neutropenia in 10% of pa-
tients during TPE and 6% during XPE. Frequent grade 3 to 4 toxicities
included oral mucositis (54%), dysphagia (48%), and hypomag-
nesemia (39%) during XPE. Two reversible episodes of grade 3 renal
failure occurred during infectious complications. One patient with
grade 3 neuropathy improved to chronic grade 2.

Feeding-Tube Usage and Late Toxicities

Twenty patients (51%) required G-tube placement: five before
starting TPE, one before XPE, and 14 during XPE. All but two patients
had their tube removed (median duration of use of 145 days); no
progression-free patient remained G-tube dependent.

Severe (ie, grade 3/4) late toxicities were rare, and included one
laryngeal chondroradionecrosis that improved with conservative
management and one laryngeal edema requiring long-term tracheos-
tomy. Two patients developed chronic grade 2 neuropathy.

Surgical Procedures

Planned neck dissections were not performed. Post-treatment
neck dissection was performed in three patients based on suspi-
cious scan findings, of whom two were pathologically negative
(pN0) for HNC. One of these patients had incidental papillary
thyroid carcinoma. Salvage surgery was performed in four patients,
two of whom became disease-free.

QOL Analysis

There was no significant change in QOL after three cycles of
induction TPE. The significantly decreased head and neck–relevant
QOL (FACT-HN subscale score) at 3 months after completion of XPE
(P � .012) was no longer evident by 1 year after chemoradiotherapy
completion (P � .179; Fig 3). There was no difference between pre-

treatment FACT-G scores and post-treatment FACT-G scores at 3
months or at 1 year.

DISCUSSION

We found that a novel induction regimen incorporating cetuximab
into a backbone of cisplatin and docetaxel had expected toxicities and

Table 2. Complete Response by Different Methods to Primary, Neck, and
Overall in Evaluable Patients

Parameter

Primary Neck

Overall
(both primary

and neck)

% No. % No. % No.

Post TPE
CT 48 13/27 3 1/36 5 2/37
Clinical exam 70 19/27 36 12/33 34 12/35
PET portion of

PET/CT 59 13/22 26 7/27 21 6/28
Post XPE

CT 76 22/29 24 8/33 26 9/34
Clinical exam 100 26/26 76 22/29 78 25/32
PET portion of

PET/CT 77 20/26 71 22/31 62 20/32

Abbreviations: TPE, induction therapy with docetaxel, cisplatin, and cetux-
imab; CT, computed tomography; PET, positron emission tomography; XPE,
definitive therapy with radiotherapy, cisplatin, and cetuximab.

A

0

Pr
og

re
ss

io
n-

Fr
ee

 S
ur

vi
va

l
(p

ro
po

rti
on

)

Time Since Treatment Initiation (months)

1.0

0.8

0.6

0.4

0.2

12 24 36

B

0

Ov
er

al
l S

ur
vi

va
l

(p
ro

po
rti

on
)

Time Since Treatment Initiation (months)

1.0

0.8

0.6

0.4

0.2

12 24 36

C

0

Pr
og

re
ss

io
n-

Fr
ee

 S
ur

vi
va

l
(p

ro
po

rti
on

)

Time Since Treatment Initiation (months)

1.0

0.8

0.6

0.4

0.2

12 24 36

P = .5675
Negative
Positive

Fig 2. Kaplan-Meier estimates of survival. Dotted lines denote 95% confidence
bands. Vertical tick marks denote censored events. (A) Progression-free survival
(PFS); the 2- and 3-year PFS was 70%. (b) Overall survival (OS); the 2-year OS
was 84% and the 3-year OS was 74%. (C) PFS by human papillomavirus (HPV).
No difference was observed by HPV in situ hybridization status (P � .57;
log-rank).

Induction Docetaxel, Cisplatin, and Cetuximab in Head and Neck Cancer

www.jco.org © 2010 by American Society of Clinical Oncology 5297



substantial antitumor activity in patients with locally advanced HNC.
Previously, the feasibility and activity of a carboplatin and taxane
combination plus cetuximab was reported but without subsequent
cetuximab-based chemoradiotherapy.19 We demonstrated that sub-
sequent chemoradiotherapy with standard fractionation radiotherapy
to 70 Gy, weekly cisplatin at 30 mg/m2 and cetuximab followed by
maintenance cetuximab was feasible and produced acceptable rates of

cumulative cisplatin toxicities, such as neuropathy and nephrotoxicity
in contrast to reports of high-dose, every-3-week cisplatin adminis-
tered after TPF induction.20

Three-year PFS and OS survival results were very promising with
our approach (70% and 74%, respectively) in a population with more
than 90% stage IV disease. The predominant site of relapse was locore-
gional, possibly due to the effectiveness of systemic therapy against
distant micrometastasis. The induction regimen reported here ap-
pears to have efficacy at least comparable to other three-drug regimens
(ie, TPF),4-6 with more manageable toxicities. Haddad et al21 evalu-
ated the addition of cetuximab to induction TPF in a phase I trial in
patients with locally advanced HNC.21,22 However, dose-limiting tox-
icities, despite a reduction in fluorouracil dose, raised concerns about
the feasibility of the regimen. The addition of cetuximab to TPF was
also investigated in a phase II trial in patients with unresectable stage
IV HNC, with granulocyte colony-stimulating factor prophylaxis.22

After induction, patients received weekly cetuximab plus accelerated
radiation therapy with a concomitant boost. The RR after four cycles
of induction was 78%, whereas the CR rate improved from 14% after
two cycles to 24% after four cycles. The rate of neutropenic fever was
26% and there were two treatment-related deaths.22

Another approach is the addition of cetuximab to weekly carbo-
platin and paclitaxel.19,23 Kies et al19 conducted a phase II study in
patients with locally advanced HNC (87% with an oropharyngeal
primary). Forty-seven patients were treated with weekly carboplatin,
paclitaxel, and cetuximab for 6 weeks followed by locoregional ther-
apy based on original tumor stage and site. The ORR was 96%, and the

Table 3. Grade 3 or 4 Toxicities per Treatment Period

Toxicity

Grade

Induction TPE (n � 39) XPE (n � 33) Maintenance E (n � 31)

3 4
3-4

Combined 3 4
3-4

Combined 3 4
3-4

Combined

No. % No. % No. % No. % No. % No. % No. % No. % No. %

Anemia 1 2.5 0 1 2.5 6 18 2 6 8 24 3 10 0 3 10
Thrombocytopenia 1 2.5 0 1 2.5 3 9 1 3 4 12 0 0 0
Neutropenia 11 28 19 49 30 77 8 24 4 12 12 36 0 0 0
Febrile neutropenia 4 10 0 4 10 2 6 0 2 6 0 0 0
Infection� 2 5 0 2 5 7 21 0 7 21 0 0 0
Fatigue 2 5 0 2 5 5 15 0 5 15 2 6 0 2 6
Nausea 1 2.5 0 1 2.5 4 12 0 4 12 0 0 0
Vomiting 1 2.5 0 1 2.5 1 3 0 1 3 0 0 0
Diarrhea 2 5 0 2 5 0 0 0 0 0 0
Infusion reaction

To cetuximab 2 5 0 2 5 0 0 0 0 0 0
To docetaxel 1 3 0 1 3 0 0 0 0 0 0

Rash 1 3 0 1 3 0 0 0 1 3 0 1 3
Hypomagnesemia 4 10 2 5 6 15 6 18 7 21 13 39 3 10 1 3 4 13
Hypokalemia 4 10 1 3 5 13 4 12 0 4 12 1 3 0 1 3
Oral Mucositis 1 2.5 0 1 2.5 18 54 0 18 54 0 0 0
Dermatitis (in-field) 0 0 0 8 24 1 3 9 27 0 0 0
Dysphagia 2 5 0 2 5 16 48 0 16 48 0 0 0
Renal failure 1 3 0 1 3 1 3 0 1 3 0 0 0
Deep venous thrombosis 0 0 0 2 6 0 2 6 0 0 0
Bleeding 1 2.5 0 1 2.5 2 6 0 2 6 0 0 0

Abbreviations: TPE, induction therapy with docetaxel, cisplatin, and cetuximab; XPE, definitive therapy with radiotherapy, cisplatin, and cetuximab; E, cetuximab.
�Infectious complications included aspiration pneumonia (n � 2), C. difficile colitis (n � 2), and Legionella pneumonia (n � 1).
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Fig 3. Functional Assessment of Cancer Therapy–Head and Neck (FACT-HN)
scores plotted at four time points (baseline, after induction therapy with
docetaxel, cisplatin, and cetuximab and before starting definitive therapy with
radiotherapy, cisplatin, and cetuximab [XPE], 3 months after XPE, and 12 months
after XPE). Patients reported significantly decreased head and neck–relevant quality
of life (-HN subscale score) at 3 months after completion of XPE (P � .012); this
difference was no longer evident by 1 year after XPE completion (P � .179).
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CR rate at the primary site was 70%. The OS and PFS were very
promising: 91% and 87% at 3 years, respectively,19 and none of 12
patients with HPV-positive oropharyngeal HNC relapsed. Finally,
cetuximab with weekly carboplatin and paclitaxel was evaluated in a
phase II Eastern Cooperative Oncology Group trial in patients with
resectable locally advanced HNC and the final results are pending.23

With TPE, we observed high CR rates at the primary site. Apply-
ing RECIST, we observed an ORR of 86%, therefore, the study met its
primary end point, even though the CR rate of 5% was lower than
reported by others. Posner et al5 reported response rates of 72% versus
64% and CR rates of 17% versus 15% for induction TPF and cisplatin
and fluorouracil, respectively. However, RECIST 1.0 is inadequate to
assess CR in the neck because of the requirement of complete disap-
pearance of enlarged lymph nodes.14 Therefore, the rather low CR rate
in the neck that we report, which affected the overall CR rate, was a
function of the response criteria used. PET/CT scan may provide a
better method for response assessment than CT alone.14

G-tubes were not routinely used in this study, reflecting our
institutional practice.24 Only 38% of patients required a G-tube at any
time, and no patient free of disease required permanent tube feedings.
Three patients, all with progressive disease, were G-tube dependent at
last follow-up. This regimen and supportive approach appears to be
acceptable to patients, as reflected in the QOL analysis. According to
prospective FACT-HN surveys, the significant decrease in score after
XPE normalized at 1 year.

We analyzed several biomarkers from baseline tumor tissue, in-
cluding EGFR, HPV status by ISH, and p16 by IHC. EGFR IHC and
EGFR gene copy number have not consistently correlated with cetux-
imab efficacy.25 PFS and OS were not affected by HPV status, perhaps
due to the low frequency of recurrences and lack of power based on
HPV status. However, 79% of patients had � 20 pack-years tobacco
exposure, a recognized adverse prognostic factor,26 suggesting that we
treated intermediate-high–risk patients.

In conclusion, we report promising results with incorporation of
cetuximab into the curative therapy of HNC. Efforts by many groups
are underway to identify and validate clinically useful biomarkers for
cetuximab-containing regimens.10,27 We recommend the TPE-XPE

regimen for further investigation in both HPV-positive and -nega-
tive HNC.
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