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Abbreviations

CF Cisplatin-fluorouracil

EORTC European Organization for Research and Treatment Cancer
GETTEC French Groupe d’Etude des Tumeurs de la Téte et du Cou trial
GORTEC  French Head and Neck Oncology Radiotherapy Group

oS Overall survival

PFS Progression-free survival

TCF Docetaxel-cisplatin-fluorouracil

VALCSG The Department of Veterans Affairs Laryngeal Cancer Study Group

Overview

Head and neck cancers comprise a heterogeneous group of malignancies
which have an unsatisfactory prognosis despite intensive local treatment.
Recurrences of these heterogeneous tumors can be observed both inside and
outside the treated area, and metastases can occur at more distal locations.
Therefore, treatment of head and neck cancers requires effective systemic
treatment in addition to the standard surgical and radiation treatments. The
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main aim of multimodal treatment approach is to improve locoregional control
and improve survival as well as to achieve preservation of the organ. The use
of antineoplastic chemotherapy for patients with potentially curable,
advanced, and locoregional disease is generally distinguished from the
treatment of recurrent or metastatic stages of disease. Neoadjuvant treatment
strategies for tumor reduction before surgery have yet to gain acceptance
in locoregionally advanced head and neck squamous cell cancers. But the
optimal sequencing of chemotherapy, radiotherapy, and surgery has still
remained a subject of controversy for several decades. Concomitant chemora-
diotherapy has been shown to improve survival and is considered a standard
treatment for locoregionally advanced head and neck squamous cell cancers.
Induction chemotherapy protocols before radiotherapy have been used in
patients with high risk of distant metastases or for extensive laryngeal can-
cers, prior to definitive treatment. Despite the improvement of therapeutic
management of head and neck cancers, mortality rates of this patients remains
high. Thus, molecular targeted therapies have been developed to help increase
specificity and reduce toxicity. Targeting epidermal growth factor receptor
(EGFR) with specific antibodies has shown clinical activity in palliative and
curative settings of head and neck cancers. But the benefit of EGFR antibod-
ies was small; thus, other EGFR inhibitors and novel biologicals of molecular
pathways of head and neck cancer are currently being evaluated either as
single agents or in combination with other treatment modalities in patients
with advanced or metastatic head and neck cancers.

1 Introduction

Head and neck cancers refer to heterogeneous group of tumors extending from the
lips to the lower esophagus. Squamous cell cancer is the most common histologic
variant, accounting approximately 90-95 % of head and neck cancers. The inci-
dence of head and neck cancer still continues to increase worldwide with approxi-
mately half million cases per year [1]. In the United States, it is estimated about
55,070 new head and neck cancers will occur in 2014 which account for up to 3 %
of cancer cases [2]. In 2014, it is estimated that 12,000 deaths will occur from head
and neck cancer in the United States. In Europe, it is estimated about 139,000 new
cases of head and neck cancer per year [3]. In Europe, the 1-year survival rate was
72 %, whereas 5-year survival rate was only 42 % for head and neck cancers in
adults [3].

Multidisciplinary approach should be used in all head and neck cancers. The
choice of treatment of head and neck cancers depends on the site of the primary
tumor, extension of the disease, or the aim of organ preservation. The use of anti-
neoplastic chemotherapy for patients with potentially curable, advanced, and
locoregional disease is generally distinguished from the treatment of recurrent or
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metastatic stages of disease. Approximately 3040 % of the American Joint
Committee on Cancer (AJCC) early-stage I/II head and neck cancers are usually
treated with single modality such as radiotherapy or surgery with similar outcomes.
Despite single-modality treatment is recommended for early-stage patients, multi-
modality treatment approaches are recommended for approximately 60 % of AJCC
stages III and IV patients [4]. The aim of using chemotherapy with multimodality
treatment is to increase cure rates in patients with inoperable or advanced head and
neck cancer patients. Neoadjuvant treatment strategies for tumor reduction before
surgery have yet to gain acceptance in locoregionally advanced head and neck squa-
mous cell cancers. But the optimal sequencing of chemotherapy, radiotherapy, and
surgery has still remained a subject of controversy for several decades [4, 5].
Many chemotherapeutic agents have shown activity as single agents in the meta-
static setting squamous cell carcinoma of the head and neck (SCCHN) cancer, but
platinum-based chemotherapy consisting of either cisplatin or carboplatin is the
recommended first-line treatment for inoperable recurrent or metastatic SCCHN [4,
6]. Targeting epidermal growth factor receptor (EGFR) with specific antibodies
have shown clinical activity in palliative and curative settings of head and neck
cancers [7-9]. But the benefit of EGFR antibodies was small; thus, other EGFR
inhibitors and novel biologicals of molecular pathways of head and neck cancer are
currently being evaluated either as single agents or in combination with other treat-
ment modalities in patients with advanced or metastatic head and neck cancers [5].

2 Concurrent Chemotherapy and Radiotherapy

The treatment alternatives continue to improve in patients with locally advanced
HNSCC. In early 1990s, 157 previously untreated patients with advanced squamous
HNSCC randomly treated with alternating chemotherapy and radiotherapy or radio-
therapy alone [10]. In this study, complete response rate was 43 and 22 % (P=0.03)
in combined therapy and radiotherapy arms, respectively. The median survival was
16.5 months in the combined therapy group and 11.7 months in the radiotherapy
group (P<0.05). In the 5-year update of this study, the estimated 5-year overall
survival (OS) was 24 and 10 % in combined therapy and radiotherapy arms, respec-
tively (P=0.01) [11]. Five-year progression-free survival (PFS) was also signifi-
cantly better in combination treatment arm (21 % vs. 9 %, P=0.008).

In another phase III trial, 295 unresectable HNSCC patients randomly assigned
to single daily fractionated radiotherapy or identical radiotherapy with concurrent
three cycles bolus cisplatin, given on days 1, 22, and 43 or a split course of single
daily fractionated radiotherapy and three cycles of concurrent infusional fluoro-
uracil and bolus cisplatin chemotherapy, 30 Gy given with the first cycle and
30—40 Gy given with the third cycle [12]. The 3-year OS rate was significantly
increased with concurrent cisplatin and radiotherapy arms (37 % vs. %23,
P=0.014) compared to radiotherapy alone arm, whereas no significant survival
advantage was observed with split course concurrent arm compared to radiotherapy
arm (3-year OS; 27 % vs. 23 %).
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A meta-analysis of 63 randomized trials (10,741 patients) between 1965 and
1993 showed absolute 4 % survival benefit at 2 and 5 years with adding chemo-
therapy in the locoregional treatment of HNSCC [13]. In this meta-analysis, no
significant benefit with adjuvant or neoadjuvant treatment was observed. Despite
the significant benefit was shown with concomitant chemoradiotherapy, the hetero-
geneity of the results prohibits clear conclusions. In the updated meta-analysis of 93
randomized trials (17,346 patients) between 1965 and 2000, the hazard ratio of
death was 0.88 (P<0.0001) with an absolute benefit for chemotherapy of 4.5 % at
5 years [14].

In the chemotherapy database (Meta-Analysis of Chemotherapy in Head, Neck
Cancer and Nasopharynx Carcinoma) of 120 randomized trials and about 25,000
patients, concomitant cisplatin-based chemoradiotherapy provided the most signifi-
cant benefit on locoregional control and survival both in HNSCC and nasopharyn-
geal carcinomas [15].

Concurrent chemoradiotherapy leads to improve disease control not only in
unresectable HNSCC but also in resectable stages III and IV HNSCC compared to
radiotherapy alone. In a phase III randomized study, efficacy of radiotherapy versus
combination chemotherapy and radiotherapy in resectable stages III and IV HNSCC
was compared [16]. In this randomized study, 100 resectable stages III and IV
HNSCC patients were randomized to either radiotherapy alone, 68-72 Gy at
1.8-2.0 Gy per day, or to radiotherapy with concurrent chemotherapy, 5-fluoroura-
cil, 1,000 mg/m?/day and cisplatin 20 mg/m?/day, both given as continuous intrave-
nous infusions over 4 days beginning on day 1 and day 22 of the radiotherapy. With
a median 3-year follow-up, relapse-free survival (RFS) was significantly higher in
the combination treatment arm compared to radiotherapy arm alone (67 % vs. 52 %,
P=0.03). Primary site preservation was achieved in 57 % and 35 % of patients with
concurrent chemoradiotherapy and radiotherapy arms, respectively (P=0.02). Also
hematogenous metastases were significantly lower in concurrent chemoradiother-
apy compared to radiotherapy arm alone (10 % vs. 21 %, P=0.04). After a median
5-year follow-up, OS was not significant between treatment arms, but 5-year OS
was significantly higher in patients with successful primary site preservation in the
chemoradiotherapy arm [17]. In summary, the addition of concurrent chemotherapy
to definitive radiotherapy in patients with resectable stages III and IV HNSCC
improved recurrence-free interval and primary site preservation.

Concurrent chemoradiotherapy also has a beneficial role in the organ-preservation
treatment of the larynx and for advanced nasopharyngeal cancer. In a randomized
phase III Intergroup R91-11 trial, 547 locally advanced larynx cancer patients were
randomly assigned to induction cisplatin plus fluorouracil followed by radiotherapy,
radiotherapy with concurrent administration of cisplatin, or radiotherapy alone [18].
Two-year results showed that larynx preservation was achieved in 88 and 75 % in
radiotherapy with concurrent cisplatin and induction chemotherapy followed by
radiotherapy arms, respectively (P=0.005), and 70 % in radiotherapy arm alone
(P<0.0001). In this study, locoregional control was also significantly better with
radiotherapy and concurrent cisplatin (78 % vs. 61 % in induction cisplatin plus
fluorouracil followed by radiotherapy and 56 % in radiotherapy alone). In the
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long-term results with a median 10.8-year follow-up, both chemotherapy arms
significantly improved laryngectomy-free survival compared to radiotherapy alone
[19]. In summary, in Intergroup R91-11 trial locoregional control and larynx
preservation were significantly improved with concomitant chemoradiotherapy
compared with the induction arm or radiotherapy alone in advanced larynx cancer.

A randomized phase III trial was designed to compare concurrent chemoradio-
therapy with radiotherapy alone in 350 patients with locoregionally advanced naso-
pharyngeal carcinoma [20]. Two-year PFS was 76 % in the concurrent
chemoradiotherapy arm and 69 % in the radiotherapy alone arm (P=0.10). The
primary end point was not met in this trial, but PFS was significantly prolonged in
patients with advanced tumor and node stages. After median 5.5-year follow-up, OS
was statistically significant in concurrent chemoradiotherapy arm compared to
radiotherapy arm alone (70.3 % vs. 58.6 %, P=0.49) [21]. Another phase III ran-
domized study concurrent chemoradiotherapy versus radiotherapy alone for 284
patients with advanced nasopharyngeal carcinoma showed that 5-year OS and PFS
were significantly improved with concurrent arm compared to radiotherapy arm
alone [22]. A meta-analysis of 1,528 patients with locally advanced nasopharyngeal
cancer from 6 randomized trials showed that the addition of chemotherapy to radio-
therapy increased both PFS and OS by 34 and 20 % at 4 years after treatment [23].
Another meta-analysis of 1,753 patients with locally advanced nasopharyngeal can-
cer from eight randomized trials showed 6 % absolute survival benefit at 5 years
with the addition of chemotherapy to standard radiotherapy with a median 6-year
follow-up [24].

3 Induction Chemotherapy

Concurrent chemoradiotherapy is considered as the standard treatment for locally
advanced head and neck cancer of the hypopharynx, oropharynx, and larynx.
Multiple phase III trials and meta-analyses showed a significant OS and locore-
gional control benefit of concurrent chemotherapy with radiotherapy. Although
chemoradiotherapy has become the standard treatment approach for patients with
locally advanced unresectable HNSCC, induction chemotherapy trials with cispla-
tin plus fluorouracil or taxane with cisplatin plus fluorouracil regimen followed with
radiotherapy or chemoradiotherapy aimed to increase survival, organ preservation,
and disease control rate.

A randomized study in patients with a squamous cell carcinoma of the orophar-
ynx for whom curative radiotherapy or surgery was considered feasible and was
assigned to neoadjuvant chemotherapy followed by locoregional treatment to the
same locoregional treatment without chemotherapy [25]. In chemotherapy arm,
three cycles of chemotherapy consisting of cisplatin plus fluorouracil (CF) were
delivered every 3 weeks. The median survival was 5.1 years in neoadjuvant treat-
ment group, whereas the median survival was 3.3 years in locoregional treatment
arm (P=0.03). A meta-analysis of 63 randomized trials showed that the addition of
CF regimen to locoregional treatment significantly improved the 5-year survival
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(6.5 % absolute survival benefit), whereas no significant benefit of locoregional
control was shown with the addition of induction chemotherapy regimens [13].

The results of five randomized controlled trials comparing induction docetaxel
plus CF have been published. In phase III, TAX 323 trial, 358 patients with locore-
gionally advanced or unresectable disease of HNSCC were randomly assigned to
docetaxel plus CF (TCF) or CF regimen for four cycles every 3 weeks [26].
Radiotherapy was performed within 4—7 weeks after completing chemotherapy if
progression was not developed. The primary end point was PFS. With a median
32.5-month follow-up, the median PFS was 11.0 and 8.2 months in the TCF and CF
induction arms, respectively (P=0.007). The response rate of induction with TCF
was also significantly higher in TCF arm compared to CF arm (68 % vs. 54 %,
P=0.006). Median OS was 18.8 and 14.5 months with TCF and CF induction arms,
respectively (P=0.02). A randomized phase III TAX 324 trial, randomly assigned
501 patients with locoregionally advanced or unresectable disease of HNSCC either
TCF or CF induction chemotherapy, followed by chemoradiotherapy with weekly
carboplatin therapy and radiotherapy for 5 days per week [27]. In TAX 324 trial
primary end point was OS. The estimated 3-year survival was 62 and 48 % in TCF
and CF induction arms, respectively (P=0.006). The median OS was 71 months in
TCF arm and 30 months in CF arm (P=0.006). In the long-term results of TAX 324
trial, 5-year OS was 52.0 and 42 % in TCF and CF arms, respectively, with a median
72.2-month follow-up [28]. Median OS was 70.6 months in TCF arm and
34.8 months in CF arm (P=0.014). Median PFS was also significantly improved
with TCF regimen compared to CF regimen (38.1 and 13.2 months, P=0.011).

GORTEC trial was conducted as a phase III trial for organ preservation of hypo-
pharynx and larynx [29]. In this trial, patients who had larynx and hypopharynx
cancer that required total laryngectomy were randomly assigned to receive three
cycles of TCF or CF. Patients who responded to chemotherapy received radiother-
apy with or without additional chemotherapy. Patients who did not respond to che-
motherapy underwent total laryngectomy followed by radiotherapy with or without
additional chemotherapy. The primary end point was 3-year larynx-preservation
rate. In TCF arm, 3-year larynx-preservation rate was significantly improved com-
pared to CF arm (70.3 % vs. 57.5 %, P=0.03).

An individual patient data meta-analysis of 1,772 patients in five randomized
trial demonstrated that TCF regimen was significantly associated with improved
survival (absolute 7.4 % benefit at 5 years) compared to CF regimen as induction
chemotherapy in locally advanced head and neck cancer [30]. Also, TCF arm was
associated with significant improved PFS, locoregional control with reduced distant
failure.

In another phase III PARADIGM trial, efficacy of TCF induction chemotherapy
followed by concurrent chemoradiotherapy with cisplatin-based concurrent chemo-
radiotherapy alone in patients with locally advanced head and neck cancer was
compared [31]. The primary end point was OS. In TCF arm, 3-year OS was 73 %,
whereas 78 % in chemoradiotherapy arm alone (P=0.77). A phase III randomized
DeCIDE trial was randomly assigned two cycles of TCF induction chemotherapy
followed with chemoradiotherapy or chemoradiotherapy alone in patients with N2/
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N3 locally advanced HNSCC [32]. The primary end point was OS. In DeCIDE trial,
3-year OS was 75.0 and 73.0 % in induction arm and chemoradiotherapy arms,
respectively (P=0.7).

Induction chemotherapy with definitive radiotherapy regimens also can be used
as an aim for organ preservation of the larynx and hypopharynx. A phase III
VALCSG (the Department of Veterans Affairs Laryngeal Cancer Study Group)
study randomly assigned 332 patients with previously untreated advanced (stages
IIT or IV) laryngeal squamous carcinoma to receive either three cycles of CF regi-
men and radiation therapy or surgery and radiation therapy [33]. The estimated
2-year survival was 68 % in both arms with a median of 33-month follow-up
(P=0.98). Total laryngectomy was avoided in 64 % of patients, and on multivariate
analyses, T4 and N2 disease were both significant predictors of local treatment fail-
ure. Recurrence pattern was also significantly differed between two treatment arms;
local failure significantly higher (P=0.0005) and distant metastases significantly
lower (P=0.016) in the chemotherapy arm compared to the surgery arm. A phase I1I
EORTC (the European Organization for Research and Treatment Cancer) trial
aimed to compare a larynx-preservation rate with induction chemotherapy plus
definitive radiation therapy in patients previously untreated and operable squamous
cell carcinomas of the hypopharynx [34]. In the induction chemotherapy arm, com-
plete response of local disease was reported in 54 % of patients and in 51 % of
patients with regional disease. The median survival was 44 and 25 months in induc-
tion arm and surgery arms, respectively (P=0.006), which was less than superiority
margin; thus, two treatment arms were accepted as equal. Larynx preservation was
achieved in 42 and 35 % of patients in the 3rd and the 5th year with the induction
treatment.

In summary, the individual patient data meta-analysis demonstrated that TCF
regimen as induction chemotherapy significantly improved OS, PFS, and and
locoregional and distant failure compared to CF for locally advanced HNSCC. But
the trials presented in this meta-analysis were heterogeneous studies in terms of
study design, used doses of chemotherapy drugs, and use of chemoradiotherapy.
The TCF induction followed with concomitant chemoradiotherapy with up-front
concomitant chemoradiotherapy trials, DeCIDE and PARADIGM, did not demon-
strate a significant difference between treatment arms. The main limitations in
PARADIGM trial were the use of different chemoradiotherapy regimens and non-
standard split course bifractionated docetaxel plus hydroxyurea-based chemoradio-
therapy regimen between two treatment arms. Patients with only N2/N3 disease
inclusion was the main limitation of DeCIDE trial. In conclusion, concomitant
chemoradiotherapy is still the standard treatment in locoregionally advanced
HNSCC. There is no evidence from randomized trials suggesting that TCF followed
by chemoradiotherapy is superior to chemoradiotherapy alone. Thus, there is no
consensus of optimal sequencing of induction chemotherapy and/or chemoradio-
therapy [4]. But, induction chemotherapy with definitive radiotherapy regimens can
be used as an aim for organ preservation of the larynx and hypopharynx as in
EORTC and VALCSG trials [3]. Phase III trials of induction chemotherapy proto-
cols in locally advanced stages III and IV head cancer are summarized in Table 2.1.
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4 Adjuvant Chemotherapy/Radiotherapy

Many factors can influence survival and locoregional control after primary treat-
ment of head and neck cancers. In two randomized trials, the role of adjuvant
chemoradiation was clarified. In randomized EORTC 22931 trial, 334 patients with
resected locally advanced head and neck cancer were randomly assigned to radio-
therapy alone or with concomitant cisplatin (100 mg/m?, on days 1, 22, and 43 of
radiotherapy) [35]. High-risk disease was defined as T3 or T4 primary with any
nodal stage (except T3NO laryngeal cancer), positive surgical margins, positive
extracapsular extension, positive perineural invasion, or vascular invasion. In
EORTC trial, 5-year PFS, OS, and locoregional control were significantly improved
in postoperative concurrent chemoradiotherapy arm compared to postoperative
radiotherapy alone arm (47 % vs. 36 %; P=0.04, 53 % 40 %; P=0.02 and 82 % vs.
69; P=0.007, respectively) with a median 60-month follow-up.

In RTOG (the Radiation Therapy Oncology Group) 9501 trial, 459 patients with
resected high-risk HNSCC randomly assigned to radiotherapy alone or the same
doses of RT with concomitant cisplatin (100 mg/m?, on days 1, 22, and 43 of radio-
therapy) as EORTC trial [36]. In RTOG 9501 trial, high-risk factors were defined as
positive surgical margins, positive two or more lymph nodes, or extracapsular nodal
extension. In concurrent chemoradiotherapy arm, 2-year locoregional control and
DFS were significantly improved compared to radiotherapy arm alone but OS did
not differ significantly between treatment groups with a median of 45.9-month fol-
low-up. In the updated results of RTOG 9501 trial at 10 years, locoregional control
and DFS were significantly improved only in patients with extracapsular nodal
spread or positive margins [37].

In the combined analysis of EORTC 22931 and RTOG 9501 trials for defining risk
levels in operated locally advanced HNSCC, extracapsular nodal extension and/or
positive surgical margins were found the only risk factors associated with the benefit
of concomitant adjuvant chemotherapy and radiotherapy [38]. Thus, the presence of
extracapsular nodal extension and/or positive surgical margins is considered a defini-
tive indication of adjuvant treatment according to the current guidelines [3, 4].

5 Systemic Chemotherapy for Metastatic
Head and Neck Cancer

The median OS was generally less than 1 year for incurable recurrent or metastatic
HNSCC despite intensive chemotherapy and targeted agents [6]. Cisplatin, carbo-
platin, docetaxel, paclitaxel, methotrexate, fluorouracil, capecitabine, and peme-
trexed are commonly used single agents for palliative treatment of incurable
recurrent or metastatic HNSCC patients [4]. Despite platinum doublets studies in
phase III trials significantly improved response rate, no significant effect on OS was
observed [39, 40]. Also no specific platin-based regimen superior to another platin-
based regimen despite adding different schedules of taxanes [6, 41]. In symptomatic
patients, to increase response rate, platinum-based, multi-agent combination
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regimens can be given, and single-agent chemotherapy regimens can be given to
asymptomatic patients with low tumor burden.

6 EGFR Inhibitors for HNSCC

Overexpression of EGFR was observed approximately in 90 % of HNSCC patients
and is associated with poor prognosis [5, 42]. EGFR gene amplification was also
associated with poor survival and locoregional recurrence in head and neck cancer.
Cetuximab is a chimeric IgG1 monoclonal antibody that specifically binds to
EGFR. Cetuximab inhibits DNA double-strand break repair that demonstrates
synergistic activity with chemotherapy and radiotherapy [43].

In a randomized phase III trial, 424 patients with locoregionally advanced head
and neck cancer were randomly assigned to treatment with high-dose radiotherapy
alone or high-dose radiotherapy plus weekly cetuximab [8]. Cetuximab was initi-
ated as loading dose 400 mg/m? 1 week before radiotherapy followed by a weekly
dose of 250 mg/m? during radiotherapy. The primary end point of this study was the
duration of control of locoregional disease. Locoregional control was significantly
improved in patients treated with cetuximab plus radiotherapy compared to radio-
therapy alone arm (24.4 months vs. 14.9 months, P=0.005). The median OS also
significantly improved in cetuximab plus radiotherapy compared to radiotherapy
alone arm with a median 54-month follow-up (49.0 months vs. 29.3 months,
P=0.03). In the subgroup analysis, the beneficial effect was prominent especially
oropharyngeal cancers. In the long-term evaluation of this trial, 5-year OS was 45.6
and 36.4 % in cetuximab plus radiotherapy and radiotherapy alone arms, respec-
tively (P=0.018) [9]. Additionally, OS benefit was limited to only patients who
developed an acneiform rash of at least grade 2 severity.

In phase IIl EXTREME trial, 442 patients with incurable or metastatic HNSCC
randomly assigned to receive platinum-based therapy alone or in combination with
cetuximab as a first-line palliative regimen [7]. In cetuximab plus chemotherapy
arm, cetuximab monotherapy was given until disease progression or unacceptable
toxicity if at least stable disease was achieved after a maximum of six cycles of
chemotherapy. The primary end point was OS. EXTREME trial demonstrated a
significant OS benefit with the addition of cetuximab to platinum-based therapy;
median OS improved from 7.4 to 10.1 months (P=0.04).

The OS benefit of cetuximab was shown either as curative treatment or palliative
treatment. Cetuximab is the only targeted therapy to be routinely used in clinical
practice in the treatment of recurrent or metastatic HNSCC. Other EGFR agents and
various biologic agents are under study. Several phase III trials of both cetuximab
and novel targeting agents are still ongoing.

Conclusion

Multidisciplinary approach should be used in all head and neck cancers. The
choice of treatment of head and neck cancers depends on the site of the primary
tumor, the extension of the disease, or the aim of organ preservation. The use of
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antineoplastic chemotherapy for patients with potentially curable, advanced, and
locoregional disease is generally distinguished from the treatment of recurrent or
metastatic stages of disease. The aim of using chemotherapy with multimodality
treatment is to increase cure rates in patients with inoperable or advanced head
and neck cancer patients. Molecular targeted therapies have been developed to
help increase specificity and reduce toxicity. Anti-EGFR antibodies have shown
clinical activity in palliative and curative settings of head and neck cancers, and
other EGFR inhibitors and novel biologicals of molecular pathways of head and
neck cancer are currently being evaluated either as single agents or in combina-
tion with other treatment modalities in patients with advanced or metastatic head
and neck cancers.
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