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Lessons Learned
x Addition of cetuximab may affect tolerability and, in turn, affect eventual outcomes.
x The incidence of prior human papillomavirus infection has emerged as an important variable that can confound trials
enrolling patients with oropharyngeal cancer.

Author Summary: Abstract and Brief Discussion

Background
We investigated the efficacy of cetuximab when added to induction chemotherapy followed by concurrent chemo-
radiotherapy (CCRT) in patients with locally advanced head and neck squamous cell carcinoma.

http://dx.doi.org/10.1634/theoncologist.2015-0208
http://clinicaltrials.gov
http://clinicaltrials.gov/ct2/show/NCT00623558


Methods
Patientswere randomized to receive three cycles ofdocetaxel and cisplatin (TP regimen)with orwithout cetuximab (TPplus
cetuximab [CTP] vs. TP) as induction chemotherapy. Patients in the CTP arm received CCRT with cetuximab and cisplatin,
whereas patients in the TP arm received cisplatin alone.The primary endpoint was the objective response rate (ORR) after
induction chemotherapy.

Results
Overall, 92patientswere enrolled.TheORRs for induction chemotherapy in theCTPandTParmswerenotdifferent (81%vs.
82%). Adding cetuximab lowered the completion rate of induction chemotherapy and CCRT and resulted in more frequent
dose reductions of the induction chemotherapy, although this did not reach statistical significance. In the CTP and TP arms,
respectively, the3-yearprogression-freesurvival (PFS) rateswere70%and56%(p5 .359), and theoverall survival (OS) rates
were 88% and 74% (p5 .313).When limited to patients who completed induction chemotherapy, 3-year PFS rates of 78%
and 59% (p5 .085) and OS rates of 94% and 73% (p5 .045) were observed in the CTP and TP arms, respectively.

Conclusion
Adding cetuximab to sequential treatment did not increase the treatment efficacy and resulted in greater toxicity. In the
intent-to-treat population, neither PFS nor OS was improved by the addition of cetuximab to sequential treatment;
however, a suggestionof improved survival outcomeswasobserved inpatients completing cetuximab-containing induction
chemotherapy.

Discussion
The epidermal growth factor receptor (EGFR) is highly overexpressed in head and neck squamous cell carcinoma (SCCHN).
The addition of the EGFR inhibitor cetuximab to radiotherapy has been found to improve survival outcomes in locally
advancedSCCHN(LA-SCCHN), andcombining cetuximabwithcytotoxic agentsprolongs survival inmetastaticSCCHN.Based
on these additive effects of cetuximab for both radiotherapy and chemotherapy, we hypothesized that the addition of
cetuximab to both induction chemotherapy and concurrent chemoradiotherapy (CCRT) phases would improve treatment
outcomes. The current study represents the first randomized trial to test the effect of cetuximab integration into both the
induction and CCRT phases in LA-SCCHN.

In our study, although not statistically significant, cetuximab addition to sequential treatment seemed to decrease
a patient’s ability to tolerate treatment. Adding cetuximab lowered the completion rate of induction chemotherapy
(docetaxel plus cisplatin) and CCRT and caused more frequent dose reductions of induction chemotherapy (Table 1).
Although there was no significant difference in the frequency of severe (grade$3) adverse events, overall adverse events
occurredmore frequently in theCTParm.Theobjective response rate (theprimaryendpoint), progression-free survival, and
overall survivalwerenot improvedbycetuximabaddition in the intent-to-treatpopulation (Table1).Nonetheless,we found
that the addition of cetuximab seemed tomore favorably affect patients who completed the planned 3 cycles of induction
chemotherapy (3-year PFS 78% vs. 59% [p5 .085] and 3-year OS 94% vs. 73% [p5 .045] in the CTP vs. TP arms).

The shortcomings of our study are as follows. Because the importance of human papillomavirus tests in oropharyngeal
cancer was little known when this study was initiated and the planned sample size was small, stratification according to
primary tumor site or other additional clinical variables could not be performed in the randomization process. Instead,
considering possible differences in clinical practice patterns at the various participating institutions, we stratified patients
only accordingto institution; therefore, thesexdistributionwasunequalbetween thearms (p5 .044), and theproportionof
oropharyngeal disease was slightly higher in the CTP arm than in the TP arm, although this was not statistically significant.
Consequently, we cannot exclude the possibility that these unexpectedly uneven patient distributions contributed to the
favorable survival outcomes in patients who completed cetuximab-containing induction chemotherapy.

In conclusion, although the addition of cetuximab to sequential treatment of LA-SCCHN may somewhat decrease patient
compliance, itwas tolerableoverall.Theprimaryendpoint of this studywasnotmet, but the survival dataobserved inpatients
who completed the planned cetuximab-containing induction chemotherapy suggest that further investigation of cetuximab
addition in this setting is warranted.



Trial Information

Disease Head and Neck Cancers

Stage of disease / treatment Neoadjuvant

Prior Therapy None

Type of study - 1 Phase II

Type of study - 2 Randomized

Primary Endpoint Overall Response Rate

Secondary Endpoint Progression-Free Survival

Secondary Endpoint Overall Survival

Secondary Endpoint Toxicity

Secondary Endpoint Completion rates of induction chemotherapy and concurrent
chemoradiotherapy (CCRT)

Additional Details of Endpoints or Study Design
This open-label randomized phase II study was conducted at five institutions in the Republic of Korea, in accordance
with the Declaration of Helsinki. All patients provided written informed consent. Merck KGaA (Darmstadt, Germany,
http://www.emdgroup.com), provided the cetuximab supply and administrative support for this study. The study
protocol was approved by each hospital’s institutional review board.
Adult patients (aged$18 years) with measurable, previously untreated, and histologically proven LA-SCCHN were
eligible. Patients with undifferentiated carcinoma were also eligible. The disease was required to be one of the
following: (a) unresectable LA-SCCHN due to tumor fixation, skull base involvement, or lymph node fixation; (b)
LA-SCCHN with low surgical curability due to advanced disease (T3–4) or regional lymph node extension (N2–3,
except for T1N2); or (c) LA-SCCHN in which surgery was expected to be associated with severe organ damage,
rendering thepatienta candidate fororganpreservationwithCCRT. Primary tumor locations included theoral cavity,
oropharynx, hypopharynx, and larynx. Diseasewas staged according to the criteria of theAmerican Joint Committee
on Cancer (version 6.0). Additional eligibility criteria were performance status (PS) between 0 and 1 based on the
Eastern Cooperative Oncology Group criteria and adequate bone marrow, renal, and hepatic function. Exclusion
criteria included diagnosis of other cancer within 5 years, peripheral neuropathy or hearing disorder of grade$2 by
National Cancer Institute Common Terminology Criteria for Adverse Events (version 3.0), or a comorbidity
contraindicating administration of systemic chemotherapy and/or radiotherapy.
Patientswere randomized 1:1 to receive 3 cycles of docetaxel and cisplatin every 3weekswith orwithout cetuximab
(CTP vs.TP) as induction chemotherapy. Computer-generated randomizationwas used, and patients were stratified
according to participating institutions.
As induction chemotherapy, patients in the TP arm received 3 cycles of docetaxel (75 mg/m2, day 1) and cisplatin
(75mg/m2, day 1) every 3weeks. If nodiseaseprogressionwasobserved, patients receivedCCRTwith aweeklydose
of cisplatin (30 mg/m2) alone. CCRT was initiated 4–8 weeks after the last administration of the induction
chemotherapy. Patients in theCTParmreceived the same induction chemotherapy (TP, 3 cycles)with theadditionof
cetuximab (400mg/m2 [loadingdose] onday1of the first TPcycle and then250mg/m2weekly).Thereafter, patients
received CCRT with weekly administration of both cisplatin (30 mg/m2) and cetuximab (250 mg/m2). During the
induction phase, prophylactic granulocyte-colony stimulating factor (G-CSF) use was allowed only if grade 4
neutropeniapersisting$7daysorneutropenic feverhaddevelopedduring theprevious cycleofchemotherapy.The
initial protocol did not allow for docetaxel dose reduction after the first development of grade 4 neutropenia or
neutropenic fever. Docetaxel dose reduction (to 60 mg/m2) was allowed on the second development of grade 4
neutropenia persisting$7 days or neutropenic fever despite previous use of prophylactic G-CSF. After protocol
revision in February 2010, for any case in which grade 4 neutropenia persisting$7 days or neutropenic fever had
developed, both docetaxel dose reduction (to 60 mg/m2) and secondary G-CSF prophylaxis were implemented in
the next cycle. Radiotherapywas planned to be administered by either conventional fractionation (1.8–2.0 Gy/day,
5 days per week, total dose 66–70 Gy) or accelerated hyperfractionation (twice a day with a 6-hour interfraction
interval, 5 days per week, total dose 66–74 Gy).
The primary endpoint was the objective response rate (ORR) after induction chemotherapy. Secondary endpoints
included completion rates of induction chemotherapy and CCRT, progression-free survival (PFS), overall survival
(OS), and toxicities. The locoregional control rate, defined as the proportion of patients who did not experience
locoregional disease progression, was also calculated. Responses were classified as complete response, partial
response, stable disease, or progressive disease, according to the Response Evaluation Criteria in Solid Tumors
(RECIST, version 1.0) [1]. PFSwas defined as the period from the starting date of induction chemotherapy to disease
progression or death from any cause. OSwas calculated from the starting date of induction chemotherapy to death
from any cause.
Sample size was calculated with the assumption that the ORR would be$70% with CTP induction chemotherapy
and 50% with TP. Using Fleming’s one-stage design with a statistical power of 80% at the 5% level of significance,
41 patients in each arm were needed to verify the superiority of CTP to TP. Assuming a dropout rate of 10%,
46 patients per arm were necessary. Statistical analyses on categorical variables in tables were performed using
Pearson’s chi-square test. The Kaplan-Meier method was used to calculate PFS and OS. Comparisons between
groups were made using log-rank tests. All statistical tests were two-sided with significance defined as p, .05.
All analyses were performed using SPSS for Windows (IBM Corp., Armonk, NY, http://www.ibm.com). The trial is
registered with ClinicalTrials.gov (NCT00623558).

Investigator’s Analysis Correlative endpoints not met but clinical activity observed

http://www.emdgroup.com
http://www.ibm.com
http://ClinicalTrials.gov


Drug Information TP arm

Drug 1
Generic/Working name Docetaxel

Drug class Microtubule-targeting agent

Schedule of Administration As induction chemotherapy, patients in the TParm received3 cycles
of docetaxel (75 mg/m2, day 1) every 3 weeks.

Drug 2
Generic/Working name Cisplatin

Drug class Platinum compound

Schedule of Administration As induction chemotherapy, patients in the TP arm received 3
cycles of cisplatin (75mg/m2, day 1) every 3weeks. If no disease
progression was observed, patients received CCRT with
a weekly dose of cisplatin (30 mg/m2). CCRT was initiated 4–8
weeks after the last administration of the induction
chemotherapy.

Drug Information CTP arm

Drug 1
Generic/Working name Cetuximab

Drug class EGFR

Schedule of Administration Patients in the CTParm received the same induction chemotherapy
(TP, 3 cycles) with the addition of cetuximab (400 mg/m2 [loading
dose] on day 1 of the first TP cycle and then 250 mg/m2 weekly)
during induction chemotherapy and CCRT.

Drug 2
Generic/Working name Docetaxel

Drug class Microtubule-targeting agent

Schedule of Administration As induction chemotherapy, patients in the CTP arm received 3
cycles of docetaxel (75 mg/m2, day 1) every 3 weeks.

Drug 3
Generic/Working name Cisplatin

Drug class Platinum compound

Schedule of Administration As induction chemotherapy, patients in the CTP arm received
cisplatin (75mg/m2, day 1) every 3weeks. If no disease progression
was observed, patients received CCRTwith a weekly dose of
cisplatin (30 mg/m2) and cetuximab (250 mg/m2). CCRTwas
initiated 4–8 weeks after the last administration of the induction
chemotherapy.

Patient Characteristics

Number of patients, male 82

Number of patients, female 10

Stage stage III or IV

Age Median (range): Not Collected

Number of prior systemic therapies Median (range): 0

Performance Status: ECOG 0— 38
1— 54

Cancer Types or Histologic Subtypes Oropharynx cancer, 41
Oral cavity cancer, 14
Larynx cancer, 13
Hypopharynx cancer, 24
Squamous cell carcinoma, 90
Undifferentiated carcinoma, 2



Primary Assessment Method
TP arm: Total Patient Population

Number of patients enrolled 44

Number of patients evaluable for toxicity 44

Number of patients evaluated for efficacy 44

Evaluation method Other

Response assessment CR n5 4

Response assessment PR n5 32

Response assessment SD n5 7

Response assessment PD n5 1

Response assessment OTHER n5 0

CTP arm: Total Patient Population

Number of patients enrolled 48

Number of patients evaluable for toxicity 48

Number of patients evaluated for efficacy 45

Evaluation method Other

Response assessment CR n5 4

Response assessment PR n5 35

Response assessment SD n5 6

Response assessment PD n5 0

Response assessment OTHER n5 3

Adverse Events TP arm
Adverse Events At All Dose Levels, Cycle 1

Name *NC/NA 1 2 3 4 5 All Grades
Neutrophils/granulocytes (ANC/AGC) 75% 2% 2% 9% 11% 0% 25%

Hemoglobin 86% 0% 14% 0% 0% 0% 14%

Fatigue (asthenia, lethargy, malaise) 57% 21% 18% 5% 0% 0% 43%

Anorexia 50% 25% 16% 9% 0% 0% 50%

Nausea 68% 18% 14% 0% 0% 0% 32%

Vomiting 82% 7% 11% 0% 0% 0% 18%

Mucositis/stomatitis (functional/symptomatic) 93% 2% 5% 0% 0% 0% 7%

Diarrhea 73% 9% 11% 7% 0% 0% 27%

Pain - abdominal pain 93% 2% 0% 5% 0% 0% 7%

Dermatology/Skin - Skin toxicity 89% 7% 5% 0% 0% 0% 11%

Adverse Events Legend
Adverse events during induction chemotherapy in the TP arm
*No Change from Baseline/No Adverse Event

Adverse Events CTP arm
Adverse Events At All Dose Levels, Cycle 1

Name *NC/NA 1 2 3 4 5 All Grades
Neutrophils/granulocytes (ANC/AGC) 58% 0% 6% 21% 15% 0% 42%

Hemoglobin 94% 0% 2% 4% 0% 0% 6%

Fatigue (asthenia, lethargy, malaise) 54% 23% 17% 6% 0% 0% 46%

Anorexia 50% 27% 16% 6% 0% 0% 50%



Nausea 58% 29% 12% 0% 0% 0% 42%

Vomiting 85% 10% 4% 0% 0% 0% 15%

Mucositis/stomatitis (functional/symptomatic) 60% 17% 15% 8% 0% 0% 40%

Diarrhea 38% 40% 15% 8% 0% 0% 63%

Pain - abdominal pain 85% 4% 8% 2% 0% 0% 15%

Dermatology/Skin - Skin toxicity 25% 25% 44% 6% 0% 0% 75%

Adverse Events Legend
Adverse events during induction chemotherapy in the CTP arm
*No Change from Baseline/No Adverse Event

Serious Adverse Events CTP arm
Name Grade Attribution
Unexplained early death 5 Possible

Septic shock 4 Probable

Adverse Events Legend
Adverse events during induction chemotherapy in the CTP arm

Assessment, Analysis, and Discussion

Completion Study completed

Pharmacokinetics / Pharmacodynamics Not Collected

Investigator’s Assessment Correlative endpoints not met but clinical activity observed

Discussion
To improve treatment outcomes in locally advanced head and neck squamous cell carcinoma (LA-SCCHN), chemotherapy
has been integrated into various multimodal approaches. Although large clinical trials [2, 3] and meta-analyses [4] have
established the roleof concurrent chemoradiotherapy (CCRT) in LA-SCCHN, the roleof induction chemotherapy followedby
CCRT (sequential treatment) has not yet been clearly verified.The TAX 323 and 324 trials showed the superiority of the TPF
regimen (docetaxel, cisplatin, and 5-fluorouracil) to the PF regimen (cisplatin and 5-fluorouracil) during induction
chemotherapy [5–7]; however, two recent phase III trials (DeCIDE [8] and PARADIGM [9]) suggested that sequential
treatment using TPF is not superior to CCRT alone. In contrast, an Italian phase III trial showed the superiority of induction
TPF followed by CCRT (or cetuximab and radiotherapy) to CCRT (or cetuximab and radiotherapy) alone [10].

Considering the unclear benefit of induction chemotherapy using cytotoxic agents only, the addition of a targeted agent to
induction chemotherapy (and/or to CCRT) may be a reasonable alternative approach in LA-SCCHN. Because EGFR is highly
overexpressed in SCCHN [11, 12], anti-EGFR agents havebeen vigorously investigated [13–16].The addition of cetuximab to
radiotherapy has been found to improve survival outcomes in LA-SCCHN [13], and combining cetuximab with cytotoxic
agents prolongs survival inmetastatic SCCHN [14]. Argiris et al. conducted a single-arm phase II study in LA-SCCHN patients
using a regimen very similar to that of our study [17]; however, the study did not have a control arm, hence the “additive
effect”of cetuximab to sequential treatment could not be estimated [17].We conducted this studywith the hypothesis that
cetuximab addition to both induction and CCRT phases would improve treatment outcomes.

In this study, 92 patients were enrolled between March 2008 and January 2012 (Table 2; Fig. 1). The data cutoff was May
2013. Patient characteristics are presented in Table 2. Regarding sex distribution, the TP (docetaxel and cisplatin) arm had
a lowermale-to-female ratio than theTPplus cetuximab (CTP) arm (p5 .044); however, therewereno statistical differences
in other clinical characteristics between the two arms.Treatment compliance and outcomes are summarized in Table 1 and
Figure 1. Overall, 40 of 48 patients (83%) in the CTP arm and 40 of 44 (91%) in the TP arm completed the planned induction
chemotherapy; the reasons for incomplete induction chemotherapy are presented in Figure 1.The objective response rates
(ORRs) to induction chemotherapy in the CTPand TParmswere 81% and 82%, respectively (p5 .530). CCRTwas initiated in
35patients inboth theCTPandTParms; 19patients received intensity-modulated radiotherapy (7with TPand12withCTP).
Protocol completion rates (including both induction and CCRTphases) were 67% (CTP) and 77% (TP). The ORRs after CCRT
were94% (22 complete responses [CRs] and11partial responses [PRs] in 35patientswith CTP) and 94% (25CRs and8PRs in
35 patients with TP). Adverse events are shown in Table 3. Although therewas no significant difference in the frequency of
severe (grade$3) adverse events, overall adverse events seemed to occur more frequently in the CTP arm. Consequently,
we found that cetuximab addition to sequential treatment is feasible but decreases tolerability of patients somewhat.



The overall efficacy parameters including the primary endpoint of this study (ORR) were not improved with the addition of
cetuximab to sequential treatment (intent-to-treat population).Median progression-free survival (PFS) andoverall survival
(OS) were not reached in either arm, with a median follow-up time of 33 months. There were 2 distant and 8 locoregional
failures in theCTParmand2distantand13 locoregional failures in theTParm.When intent-to-treatanalysiswasperformed,
the CTP arm showed PFS and OS rates of 70% and 88% at 3 years, whereas the TP arm showed PFS and OS rates of 56% and
74% (p5 .359 for PFS and p5 .313 for OS, respectively) (Fig. 2A, 2B).We unexpectedly observed that cetuximab addition
more favorably affected patients who completed the planned three cycles of induction chemotherapy. When limited to
patients who completed the planned induction chemotherapy, 3-year PFS rates of 78% and 59% (p5 .085) and 3-year OS
ratesof 94%and73% (p5 .045)wereobserved in theCTPandTParms, respectively (Fig. 2C, 2D).Themaindifferences inPFS
andOSbetweenthetwoarmsappearedtobeamongpatientswithnonoropharyngealdisease (Table1),butthenumbersare
too small to show a significant difference.

Our study has some limitations. In this study, patients were stratified only according to institution in the randomization
process. Consequently, the proportion of oropharyngeal disease was slightly higher in the CTP arm than in the TP arm,
although this was not statistically significant. The sex distribution was unequal between the arms (p5 .044). One might
assume that these unequal patient distributions contributed to the favorable survival outcomes in the CTParm. In addition,
because the importance of human papillomavirus (HPV) in oropharyngeal cancer was little known when this study was
initiated, information on theHPVstatus oforopharyngeal cancer in our study is lacking. BecauseHPV-positive and -negative
SCCHNs are different diseases [18], there is a chance that cetuximab additionmay result in different outcomes in these two
entities. As shown in Table 1, however, the improved survival outcomes in the CTP arm seem to derive from patients with
nonoropharyngeal disease; both the CTP and TP arms showed almost the same survival curves in oropharyngeal disease.
Consequently, we hypothesize that CTP induction therapy would be particularly efficacious in nonoropharyngeal disease.
Sex is not usually a stratification factor in randomized trials in SCCHN.Althoughwe cannot estimate exactly how this uneven
sexdistribution affected the survival results between arms,we could effectively exclude the possibility of its playing amajor
role because there were no differences in PFS or OS betweenmale and female patients in our subgroup analyses (data not
shown). In future clinical trials, clinical variables such as primary tumor site and HPV status should be incorporated as
stratification factors in the randomization process.

In conclusion, the addition of cetuximab to sequential treatment for LA-SCCHN somewhat decreased patient compliance
and did not improve treatment efficacy; however, we unexpectedly observed promising survival outcomes in patients who
completed the planned cetuximab-containing induction chemotherapy. Further investigation of cetuximab addition in this
setting is warranted.
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Figures and Tables

Figure 1. Trial profile. p, Five patients in the CTParmdid not receive CCRT due towithdrawal of consent (n5 2), unsatisfactory response
(n5 1), disease progression (n5 1), and patient refusal (n5 1). #, Five patients in the TP arm did not receive CCRT because of
withdrawal of consent (n 5 2), disease progression (n5 1), and patient refusal (n 5 2).

Abbreviations: CCRT, concurrent chemoradiotherapy; CTP, cetuximab, docetaxel, and cisplatin; TP, docetaxel and cisplatin.

Figure 2. Progression-free survival and overall survival of patients in all patients (intent-to-treat analysis) (A, B) and in patients who
completed three cycles of induction chemotherapy (C, D).

Abbreviations: CTP, cetuximab, docetaxel, and cisplatin; OS, overall survival; PFS, progression-free survival; TP, docetaxel and
cisplatin.



Table 1. Treatment compliance and outcomes

Variable
CTP arm
(n 5 48)

TP arm
(n 5 44) p value

Completion of induction chemotherapy
(n)

.360

Yes 40 40

No 8 4

Induction completion
rate (%)

83 91

Dose reduction in induction
chemotherapya (n)

.001

Yes 22 6

No 26 38

Dose reduction in docetaxel or
cisplatin (n)

.170

Yes 12 6

No 36 38

Response to induction chemotherapyb

(n)
.530c

CR 4 4

PR 35 32

SD 6 7

PD 0 1

Objective response rated (%) 81 82

Completion of induction and CCRT (n) .259

Yes 32 34

No 16 10

Protocol completion rate (%) 67 77

Response to CCRT (n) .506c

CR 22 25

PR 11 8

SD 0 0

PD 1 1

CR rate (%) 46 57

3-years PFS rate (%)

Total 70 56 .359

Oropharynx 87 84 .975

Nonoropharynx 53 37 .499

3-years OS rate (%)

Total 88 74 .313

Oropharynx 92 91 .737

Nonoropharynx 86 61 .248
aDose reduction in any compound among docetaxel, cisplatin, and cetuximab.
bThree patients in the CTP arm were not evaluable for response due to unexplained
early death (n 5 1), septic shock (n5 1), and hypersensitivity reaction after the first
cetuximab dose (n 5 1); all patients were evaluable for response in the TP arm.
cp value based on binary comparison: whether or not a patient achieved objective
response.
dOverall response rate was defined as the proportion of patients achieving CR or PR.
Abbreviations: CCRT, concurrent chemoradiotherapy; CR, complete response; CTP,
cetuximab, docetaxel, and cisplatin; OS, overall survival; PD, progressive disease; PFS,
progression-free survival; PR, partial response; SD, stable disease; TP, docetaxel and
cisplatin.



Table 2. Patient characteristics

Variable
CTP arm
(n 5 48)

TP arm
(n5 44) p value

Age (years)

Median (range) 58 (40–73) 61 (29–73) .560

Sex, n (%) .044

Male 46 (96) 36 (82)

Female 2 (4) 8 (18)

ECOG PS, n (%) .401

0 22 (46) 16 (36)

1 26 (54) 28 (64)

T stage, n (%) .375

T1 5 (10) 2 (5)

T2 22 (46) 17 (39)

T3 7 (15) 12 (27)

T4 14 (29) 13 (29)

N stage, n (%) .638

N0 1 (2) 1 (2)

N1 8 (17) 7 (16)

N2 35 (73) 35 (80)

N3 4 (8) 1 (2)

Stage, n (%) .511

III 4 (8) 6 (14)

IV 44 (92) 38 (86)

Histology, n .495

Squamous 46 44

Undifferentiated 2 0

Primary disease site,
n (%)

.130a

Oropharynx 25 (52) 16 (36)

Oral cavity 4 (8) 10 (23)

Larynx 9 (19) 4 (9)

Hypopharynx 10 (21) 14 (32)
ap value based on binary comparison: whether or not a patient had
oropharyngeal disease.
Abbreviations: CTP, cetuximab, docetaxel, and cisplatin; ECOG PS, Eastern
Cooperative Oncology Group performance status; TP, docetaxel and
cisplatin.



Table 3. Adverse events during induction chemotherapy and concurrent chemoradiotherapy

Adverse event

Induction phasea CCRT phaseb

CTP (n5 48)c TP (n 5 44) CTP (n 5 35) TP (n 5 35)

All Grade 3–4 All Grade 3–4 All Grade 3–4 All Grade 3–4

Abdominal pain 7 (15) 1 (2) 3 (7) 2 (5) 0 0 2 (6) 0

Anorexia 24 (50) 3 (6) 22 (50) 4 (9) 17 (49) 6 (17) 24 (69) 4 (11)

AST/ALT elevation 1 (2) 0 3 (7) 3 (7) 1 (3) 1 (3) 0 0

Diarrhea 30 (63) 4 (8) 12 (27) 3 (7) 0 0 0 0

Fatigue 22 (46) 3 (6) 19 (43) 2 (5) 5 (14) 0 1 (3) 0

Odynophagia 4 (8) 0 2 (5) 0 25 (71) 7 (20) 23 (66) 4 (11)

Dysphagia 0 0 2 (5) 0 9 (26) 3 (9) 9 (26) 2 (6)

Nausea 20 (42) 0 14 (32) 0 7 (20) 0 14 (40) 2 (6)

Vomiting 7 (15) 0 8 (18) 0 4 (11) 0 5 (14) 0

Febrile neutropenia 7 (15) 7 (15) 4 (9) 4 (9) 3 (9) 3 (9) 0 0

Neutropenia 20 (42) 17 (35) 11 (25) 9 (20) 9 (26) 7 (20) 7 (20) 6 (17)

Infection 5 (10) 1 (2) 2 (5) 1 (2) 5 (14) 1 (3) 8 (23) 1 (3)

Anemia 3 (6) 2 (4) 6 (14) 0 4 (11) 1 (3) 7 (20) 2 (6)

Thrombocytopenia 0 0 1 (2) 1 (2) 4 (11) 1 (3) 1 (3) 0

Infusion reaction 5 (10) 1 (2) 0 0 0 0 1 (3) 0

Mucositis 19 (40) 4 (8) 3 (7) 0 16 (46) 9 (26) 11 (31) 3 (9)

Skin toxicity 36 (75) 3 (6) 5 (11) 0 22 (63) 4 (11) 14 (40) 1 (3)

Thromboembolism 1 (2) 1 (2) 0 0 0 0 1 (3) 1 (3)

Hyponatremia 0 0 1 (2) 1 (2) 0 0 0 0

Hypokalemia 1 (2) 1 (2) 1 (2) 1 (2) 0 0 1 (3) 1 (3)

Data are shown as number (percentage).
aDuring induction chemotherapy, diarrhea (63% vs. 27%), mucositis (40% vs. 7%), and skin toxicity (75% vs. 11%) developedmore frequently in the CTP
arm than in the TP arm (p, .05); however, the frequencies of grade $3 toxicities were not statistically different, although the frequencies of some
adverse events (neutropenia, febrile neutropenia, mucositis, and skin toxicity) were numerically higher in the CTP arm.
bDuring the CCRTphase, although not statistically significant, grade$3 toxicities weremore likely to develop in the CTP arm than in the TP arm: febrile
neutropenia (9% vs. 0%), anorexia (17% vs. 11%), odynophagia (20% vs. 11%), mucositis (26% vs. 9%), and skin toxicity (11% vs. 3%).
cOne patient in the CTP arm died on the 21st day after the start of induction chemotherapy from an unexplained cause; his family refused diagnostic
workup or supportive care after his clinical deterioration. Another patient in the CTP arm experienced neutropenic septic shock after induction
chemotherapy and was transferred to another hospital for supportive care without disease evaluation.
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CCRT, concurrent chemoradiotherapy; CTP, cetuximab, docetaxel, and
cisplatin; TP, docetaxal and cisplatin.
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