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Head and neck cancer (HNC) is the fifth most common cancer in the world. InAbstract
the US alone, HNC accounts for 3–5% of all malignancies annually. Squamous
cell carcinoma arising from the mucosa of the upper aerodigestive tract is the most
common type of HNC and accounts for 90% of HNC diagnoses. Despite contin-
ued advances in the therapeutic options, the disease-free survival, functional
outcome, toxicity of therapy and overall survival have remained less than optimal
for patients with locally advanced, recurrent or metastatic disease. Therefore, new
approaches for the treatment of patients with HNC, particularly patients with
advanced stage, are clearly needed. Among the new therapies, molecular-targeted
and biological therapies have gained special attention. While clinical trial data
support the use of epidermal growth factor receptor (EGFR) inhibition in meta-
static and locally advanced HNC, numerous trials are seeking to establish a clear
role for new therapies targeting EGFR, the receptor for the type I insulin-like
growth factor, as well as anti-angiogenesis agents.

Head and neck cancer (HNC) is the fifth most present with locally advanced disease (stage III or
stage IV) at diagnosis.[4] Despite continued ad-common cancer in the world.[1,2] In the US, HNC
vances in the therapeutic options in the last 20 years,accounts for 3–5% of all malignancies annually,
the disease-free survival, functional outcome, toxic-with an estimated 45 660 new cases diagnosed in
ity of therapy and overall survival have remained2006 and 11 210 deaths attributed to this disease in
less than optimal.[5] Long-term survival varies from2006, representing approximately 2% of all cancer
10% to 50%, depending upon the factors such asdeaths that year.[3] Squamous cell carcinoma of the
tumour site, stage and resectability. Furthermore,head and neck (HNSCC) represents the majority of
patients with recurrent or metastatic cancers willHNC and arises from the mucosa of the upper
have a worse prognosis, with a median survival timeaerodigestive tract, including cancers of the oral
of 6 to 9 months.[6,7] Therefore, new approaches forcavities, the pharynx (naso-, oro- and hypopharynx),
the treatment of patients with HNC, particularlythe larynx and the paranasal sinuses. While treat-
patients with advanced stage, are clearly needed.ment of HNSCC is complex, some general princi-

ples apply, including single modality treatment with In the global treatment of patients with malignan-
surgery or radiation therapy (RT) alone for patients cies, new therapeutic approaches are constantly
who present with early-stage (stage I or stage II) evolving. Among them, molecular-targeted thera-
disease. Although treatment for these patients con- pies have gained special attention. As the process of
fers a remarkable cure rate, the majority of patients cancer evolution is better understood to be derived
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from alternations in genetic and epigenetic process- tumour progression. Therefore, it has been recog-
es, molecularly-targeted agents offer a promising nized as a rational therapeutic target.[18]

scenario by restoring normal control of oncogenic The EGFR is a highly glycosylated transmem-
processes.[2] Recently, a number of new targets have brane RTK, consisting of a single 170 kDa polypep-
been identified in HNSCC as playing key roles in tide chain of 1186 amino acids.[19] Like all RTKs,
tumour pathogenesis. Epidermal growth factor re- EGFR is composed of an extracellular ligand-bind-
ceptor (EGFR) is one of the most attractive targets.

ing domain, a hydrophobic transmembrane segment,
Expression of EGFR in HNSCC is frequent and an

which is involved in interactions between receptors
elevated level of EGFR protein carries a poor prog-

within the cell membrane, and a cytoplasmic do-nosis.[8,9] Treatments targeting the function of this
main with tyrosine kinase activity.[20] Multiplereceptor have resulted in clinical improvement in
ligands are reported to bind EGFR, including epi-HNSCC.[10] Cetuximab is approved by the US FDA
dermal growth factor (EGF), transforming growthfor use in patients with platinum-refractory recur-
factor (TGF)-α, heparin-binding EGF-like growthrent or metastatic HNSCC, and also in patients with
factor, amphiregulin, betacellulin and epiregulin.[17]

locally advanced HNSCC to use concurrently with
Prior to ligand binding, EGFR exists as monomersRT.[11] The vascular endothelial growth factor
on the cell surface. Upon the ligand binding to the(VEGF) is another explored target. Tumour growth
extracellular domain, EGFR undergoes homodimer-and metastasis rely on angiogenesis. VEGF, an angi-
ization or heterodimerization with other ErbB fami-ogenic stimulator, is one of the key regulators of
ly members, which leads to autophosphorylation oftumour angiogenesis.[12] Anti-VEGF agents have
a range of key tyrosine residues in the cytoplasmicbeen shown to be an effective therapy in colorectal
domain.[21] These phosphorylated tyrosine residuescancer, non-small cell lung cancer and renal cell
then serve as attachment sites of cellular dockingcarcinoma, and are actively being explored in

HNSCC for activity.[13-15] proteins, activating a variety of downstream signal-
This article focuses on key aspects of EGFR ling pathways. The following three downstream sig-

biology and the role of anti-EGFR agents in nalling cascades have been characterized: (i) Ras-
HNSCC. It also summarizes emerging data on alter- Raf-mitogen-activated protein kinase (MEK)-ex-
native pathways and targets, including angiogenesis tracellular-signal-regulated kinase (ERK); (ii) the
and the insulin-like growth factor (IGF) type I re- phosphatidylinositol-3′kinase (PI3K)-protein kinase
ceptor (IGF-1R). Only the two FDA-approved indi- B (AKT); and (iii) Janus kinase 2/signal transducers
cations for targeted therapy in HNC are discussed. and activators of transcription 3 pathway (STAT3).

Activation of these pathways eventually leads to cell
1. Epidermal Growth Factor Receptor proliferation, tumour invasion and metastasis, an-
(EGFR)-Targeted Therapy giogenesis, and tumour resistance to chemotherapy

(figure 1).[22-25] Inactivation of the EGFR can be
mediated by either receptor dephosphorylation or

1.1 EGFR Structure and Signalling receptor downregulation.[26]

Several mechanisms can produce dysregulatedEGFR is a member of the ErbB/Her family of
EGFR activity in human cancers, including (i) in-ligand-activated receptor tyrosine kinases (RTKs).
creased ligand production; (ii) over-expression ofThis receptor family includes four related receptors:
EGFR protein from autoactivation by ligand-inde-EGFR/ErbB1, human epidermal growth factor re-
pendent receptor dimerization; (iii) EGFR mutationsceptor 2 (HER2)/neu (ErbB2), ErbB3 and ErbB4.[16]

leading to constitutively active variants; (iv) dys-EGFR and its family members play an important
function in EGFR downregulation; and (v) het-role in cell proliferation, survival and migration.[17]

erodimerization and EGFR crosstalk.[27,28]Aberrant EGFR activity is strongly associated with
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EGFR signalling inhibition can be accomplished by
either method of inhibition, several important dis-
tinctions exist. Monoclonal antibodies are large pro-
teins and susceptible to degradation in the gastroin-
testinal tract, so must be given by intravenous injec-
tion. However, monoclonal antibodies also have
relatively long half-lives, thus weekly infusion is the
preferred method of delivery. In contrast, the small
TKIs are small molecules that can be absorbed ef-
fectively across the gastrointestinal tract and are
given orally. TKIs are given daily because of their
shorter half-lives.[29]

1.3 Monoclonal Antibodies Against the EGFR

1.3.1 Cetuximab
Cetuximab is a human-murine chimeric anti-

EGFR IgG1 monoclonal antibody. It is the most
widely studied anti-EGFR monoclonal antibody.
Cetuximab is highly specific because it interacts
only with the EGFR and not with other ErbB recep-
tors.[30] Currently, cetuximab is approved by the
FDA for the treatment of locoregionally advanced
HNSCC (in combination with RT) or metastatic
HNSCC (as a single agent).

Multidisciplinary treatment involving the use of
RT and chemotherapy has been a standard modality
in patients with locally advanced, unresectable
HNSCC. In preclinical models, cetuximab was syn-
ergistic with RT,[31,32] and cetuximab in combination
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Fig. 1. A simplified model illustrating epidermal growth factor recep-
tor (EGFR) signalling. Binding of a ligand to the EGFR causes
receptor dimerization, autophosphorylation and activation of sever-
al intracellular downstream signalling pathways, which eventually
lead to protein synthesis and cell survival. Targeting the ligand
binding, receptor dimerization, phosphorylation and activation, as
well as signalling pathways may provide intervention sites for bio-
logically targeted therapies for squamous cell carcinoma of the
head and neck. Akt = protein kinase B; ERK = extracellular-signal-
regulated kinase; Jak2 = Janus kinase 2; MEK = mitogen-activat-
ed protein kinase; PI3K = the phosphatidylinositol-3′kinase;
STAT3 = signal transducers and activators of transcription 3. 

with RT was well tolerated with promising activity
in a phase I study.[33] It is the first targeted agent to1.2 Rationale and Methods of
demonstrate a survival advantage in combinationEGFR-Targeted Therapies
with RT in HNSCC; in 2006, Bonner et al.[34] report-

EGFR is frequently expressed in HNSCC and has ed a phase III clinical trial involving 424 patients
been implicated in its pathogenesis, such that elevat- with stage III/IV SCC of the oropharynx, hypophar-
ed EGFR expression is strongly linked to a poor ynx or larynx who had no prior therapy. Patients
prognosis. Therefore, targeting EGFR has gained were randomized to receive RT alone (213 patients)
special attention.[8,9] or RT plus weekly cetuximab (211 patients). The

Several therapies targeting EGFR have been de- addition of cetuximab to high-dose RT resulted in
veloped, two of which (monoclonal antibodies and significant improvement of the median duration of
small tyrosine kinase inhibitors [TKIs]) appear to be the locoregional control (24.4 vs 14.9 months), med-
the most successful in the clinic. Monoclonal anti- ian overall survival (49 vs 29 months) and a 26%
bodies targeting EGFR directly interfere with the reduction in the risk of mortality (p = 0.03). With the
ligand-receptor binding. The small TKIs block the exception of infusion-related reactions, interstitial
activation and phosphorylation of EGFR. Although lung disease, acneform rash and hypomagnesaemia,
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the regimen was well tolerated. The incidence of chemotherapy was reported in a randomized phase
III study. A total of 442 patients with recurrent orgrade 3 or 4 toxicity was similar between the two
metastatic HNSCC were randomized in the trial;groups.
222 patients received cetuximab plus cisplatin orIn mouse models, cetuximab potentiated the anti-
carboplatin plus 5-FU, and 220 patients receivedtumoural activity of several chemotherapeutic
cisplatin or carboplatin plus 5-FU. Medium survivalagents such as cisplatin, paclitaxel and fluorouracil
was 10.1 months in the cetuximab group versus(5-FU). Clinically, cetuximab has been studied in
7.4 months in the chemotherapy only groupcombination with chemotherapy and RT. One study
(p = 0.036).[39]

by Pfister and colleagues[35] using a combination of
The role of cetuximab in platinum-refractory dis-RT, cisplatin and cetuximab was encouraging; how-

ease has been established and approved by the FDAever, the study was closed as a result of an excess of
after several phase II trials. Vermorken et al.[40]

severe toxicity including deaths (10%) and myocar-
tested cetuximab alone in 103 patients who pro-dial infarction (5%). To overcome the excessive
gressed after a platinum-based regimen. An overalltoxicities, a second phase II study investigated ce-
response of 13%, with a disease control rate (com-tuximab in combination with alternating chemother-
plete response/partial response/stable disease) ofapy and RT. Chemotherapy with cisplatin, 5-FU was
46% and a medium survival of 178 days was report-given on days 1–5, 22–26 and 43–47, and RT was
ed. Two phase II studies examined cetuximab ingiven in the pauses between and after the chemo-
combination with platinum after patients hadtherapy courses. Preliminary data revealed encour-
progressed through platinum therapy. These studiesaging activity with a tolerable toxicity profile.[36]

found an overall response rate of 10%, and suggest-Another phase II trial studying cetuximab, pacli-
ed the activity in these trials can be contributed

taxel, carboplatin and RT after induction therapy is
mostly to cetuximab and that cetuximab as a single

currently ongoing and preliminary results suggested
agent may achieve similar results.[41,42]

a high pathological complete response rate after the
Several ongoing phase II trials are studying thetherapy.[37]

efficacy of adding cetuximab to induction chemo-
Cetuximab has also been studied in combination therapy. Kies et al.[43] added cetuximab to induction

with chemotherapy in patients with recurrent and/or chemotherapy with paclitaxel and carboplatin in
metastatic HNSCC, and is also currently undergoing 41 patients. All patients had a major objective res-
trials in induction therapy. A phase III trial was ponse with 83% of these patients having a complete
performed by the Eastern Cooperative Oncology response and another 17% a partial response. Toxic-
Group in which 117 patients with recurrent/meta- ity was generally acceptable with leukopenia, fol-
static HNSCC were randomly assigned to receive liculitis and hypersensitivity reactions. The results
cisplatin with or without cetuximab. The primary suggest that inclusion of cetuximab in induction
endpoint of progression-free survival did not meet chemotherapy is feasible and additional confirmato-
statistical difference for the cisplatin-cetuximab ry studies are needed to optimize the dose adminis-
group (4.2 vs 2.7 months; p = 0.09), neither did tration schedule.
overall survival (9.2 vs 8 months; p = 0.21). How-
ever, objective response rate in patients treated with 1.3.2 Panitumumab
cetuximab was superior to the placebo group (26% Panitumumab is a fully humanized IgG2 anti-
vs 10%; p = 0.03). Correlation analysis between EGFR monoclonal antibody that binds EGFR with a
clinical endpoints and skin toxicity revealed a survi- high affinity, preventing the binding of endogenous
val advantage in the subpopulation developing skin ligands, such as EGF and TGF-α, to EGFR.[44]

rash with an hazard ratio of 0.42 (95% CI 0.21, 0.86) Panitumumab leads to cell cycle arrest and inhibits
for survival in the cetuximab group.[38] The benefit tumour colony formation in vitro.[45] Panitumumab
of cetuximab in addition to first-line platinum-based has been FDA approved for chemotherapy-refrac-
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tory metastatic colorectal cancer. Currently, the val of 7.9 months. The combination was well toler-
drug is undergoing several early clinical trials in ated.
patients with HNSCC. Identifying biomarkers for HNSCC patients who

may benefit from targeted studies is a pressing issue.
1.3.3 Other Monoclonal Antibodies Agulnik et al.[53] conducted pharmacodynamic tis-
Other antibodies against the ligand-binding do- sue studies on the phase I/II trial of erlotinib and

main of the EGFR are in clinical development. cisplatin.[52] The investigators tested levels of
Matuzumab (EMD 72000) is a selective humanized EGFR, downstream signalling intermediates before
monoclonal antibody.[46] This drug has been recent- and after treatment. The study found that high EGFR
ly evaluated in patients with HNSCC, showing a gene copy in tumour specimens may predict an
good toxicity profile. The main adverse reaction was increased likelihood of response to erlotinib and
related to cutaneous reactions.[47] decreased phosphorylated EGFR level in skin biop-

Nimotuzumab (H-R3) is another monoclonal sies during treatment may represent a potential sur-
antibody that has been evaluated in a phase I trial in rogate marker for improved clinical outcome. Fur-
combination with RT. It demonstrated promising ther studies on larger prospective trials are war-
activity. The major toxicity was related to infusion ranted.
reactions, in contrast with cutaneous rashes asso- Erlotinib in combination with chemotherapy has
ciated with other anti-EGFR therapy.[48] Phase II also been evaluated in other trials. A phase II trial
studies with or without RT are still ongoing.[49] reported encouraging preliminary data by adding

erlotinib to cisplatin and docetaxel doublet.[54]

1.4 EGFR Tyrosine Kinase Inhibitors (TKIs) 1.4.2 Gefitinib

Like erlotinib, gefitinib is also inhibits tyrosine
kinase by competing with ATP binding. Preclinical1.4.1 Erlotinib
studies have demonstrated the antitumour activity ofErlotinib is an orally available low-molecular
gefitinib in a variety of cultured tumour cell linesweight TKI of EGFR that competes with the adeno-
and in human tumour xenografts. Phase I studiessine triphosphate (ATP)-binding site.
found administration of gefitinib up to 800 mg/daySoulieres et al.[50] conducted a multicentre phase
to be generally safe, with a pharmacokinetic profileII study using erlotinib as a single agent in patients
demonstrating dose-dependent exposure.[55,56]with refractory, recurrent and/or metastatic HNSCC.

One phase I trial was conducted using gefitinib inAmong 115 patients enrolled, the overall objective
combination with RT or chemotherapy (with weeklyresponse rate was 4.3% with 38.3% disease stabili-
cisplatin) plus RT in locally advanced HNSCC, andzation. The median progression-free survival was
found that gefitinib was well tolerated with either9.6 weeks; median overall survival was 6.0 months.
combination.[57] In a phase II trial of gefitinib mono-No difference was detected with EGFR expression;
therapy (500 mg/day) for recurrent or metastatichowever, in patients with at least grade 2 skin rash,
HNSCC, Cohen et al.[58] reported overall responsethe subgroup analysis revealed improved overall
rate of 10.6%, with 53% disease control and a med-survival compared with the cohort who experienced
ian survival of 8 months. However, another phase IIless than grade 2 skin rash. The combination of
trial using gefitinib 250 mg/day had only one partialerlotinib with cisplatin has shown additive antitu-
response with 1.4% overall response rate,[59] sug-mour activity without increased toxicity in vivo.[51]

gesting a dose-response relationship may exist inBased on the above observation, a phase I/II study
HNSCC.was conducted to test erlotinib and cisplatin as a

first-line therapy in patients with recurrent or meta- The efficacy of gefitinib as a monotherapy in
static HNSCC. Siu et al.[52] reported an objective recurrent HNSCC was confirmed in a third study,
response of 21% in 44 patients with a median survi- whereby a clinical benefit of 45% was observed.
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However, no association between rash and clinical 2. Receptor for the Type 1 Insulin-Like
response was detected.[60] Growth Factor

(IGF-1R)-Targeted TherapyRecently, a phase II study evaluated the combina-
tion of gefitinib with cisplatin and docetaxel doublet
in patients with metastatic and recurrent HNSCC.

2.1 IGF-1R and its SignallingAn overall response rate of 62.5% (37.5% com-
plete response and 25% partial response) was report-

IGF-1R belongs to the insulin receptor subfamilyed with median progression-free survival of
of RTKs.[66] IGF-1R is a tetramic transmembrane5.1 months.[61]

RTK that is widely expressed in human tissues.[67]

Binding of endogenous ligands, such as IGF-I or -II,1.4.3 Lapatinib
initiates conformational changes and autophospho-

Lapatinib is an orally available dual TKI that
rylation, subsequently leading to the activation of

selectively blocks the activation of both EGFR/
downstream signalling cascades including Ras-Raf-

ErbB1 and ErbB2.[29] Signalling mediated by these
MEK and PI3K/AKT pathways. IGF-1R has beenreceptors is believed to play complementary roles in
demonstrated to mediate a variety of cellular eventstumour progression, invasion and metastases, there-
including cell proliferation, differentiation, motilityby providing the rationale of a dual-targeting ther-
and resistance to apoptosis.[68]apy. Currently, lapatinib is FDA approved for the

treatment of metastatic breast cancer in combination
with capecitabine. 2.2 Targeting IGF-1R

Lapatinib was studied in a phase II trial of 40 pa-
Targeting the IGF signalling pathway is a newtients with progressive metastatic or recurrent

promising therapy in cancer. In both preclinical andEGFR and/or HER2-overexpressing salivary gland
tumour. There were no objective responses; how- clinical studies, IGF-1R and its ligands (IGF-I and
ever, stable disease was achieved in 15 of 19 pa- IGF-II) have been shown to play a key role in the
tients (79%) with adenoid cystic carcinoma (ACC) development and progression of numerous human
and 8 of 17 (47%) with the non-ACC patients.[62]

cancers.[69-71] Increases in systemic IGF-I levels and
Abidoye et al.[63] conducted a phase II trial in 42 pa- elevated tissue IGF-1R expression are associated
tients with recurrent or metastatic HNSCC (27 pa- with increased risk of a number of cancer types,
tients with and 15 patients without prior EGFR

more rapid disease progression and tumour meta-
inhibitor therapy). Although no objective responses

static potential.[69] Barnes et al.[68] reported recentlywere observed, stable disease was reported in 37%
that IGF-1R was over-expressed in HNC cell lines,of patients without prior EGFR inhibitor and in 20%
and IGF-1R signalling was associated with the proli-of patients with prior exposure.
feration, motility and tumourigenecity of human

The exploration of lapatinib in combination with
HNC cell lines. In addition, EGFR and IGF-1R has

chemotherapy plus RT has revealed more encourag-
been shown to form functional heterodimers ining results. A phase I trial of lapatinib with concur-
HNC. These findings suggest targeting IGF-1R forrent cisplatin and RT in 19 patients with locally
therapeutic intervention in HNC and also provide aadvanced HNSCC revealed 74% complete response
basis for simultaneously targeting IGF-1R andand 26% partial response.[64] At the moment, studies
EGFR. Phase I clinical trials are ongoing to testare ongoing to examine the synergy of lapatinib and

chemoradiotherapy.[65] antibodies for IGF-1R.[72]
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3. Anti-Vascular Endothelial Growth apy (5-FU and hydroxyurea) and RT. A total of
Factor (VEGF) and VEGF Receptor 21 patients with stage II–IV HNC were enrolled,
(VEGFR) Therapy pathological complete response rates were observed

in 92% and 100% in bevacizumab and control arms,
respectively. Adverse effects are tolerable in both

3.1 VEGF, VEGFR and
arms.[78] Preliminary data from another phase II

Anti-Angiogenesis Therapy
study of bevacizumab in combination with docetax-
el plus RT in locally advanced HNSCC are encour-Human tumours rely on angiogenesis for growth,
aging. Of ten patients who have completed concur-progression and metastatic dissemination. VEGF is
rent bevacizumab with chemoradiation, nine pa-a one of the most essential angiogenic cytokines
tients remain in complete remission, and six of tenimplicated in tumour vasculogenesis.[73] It has four
patients who received neck dissection were found toisoforms including VEGF-A, -B, -C and -D. VEGF-
be in pathological complete response.[79]

A is a key component among the VEGF family, and
Bevacizumab has also been evaluated in combi-binds and activates VEGF-1 and VEGF-2 tyrosine

nation with chemotherapy. A phase II trial of peme-kinase receptors.[74] VEGF receptor (VEGFR)-1 is
trexed plus bevacizumab in patients with recurrentmainly involved in the early inflammation process,
or metastatic HNSCC is ongoing. An interim ana-while VEGFR-2 plays a pivotal role in tumour
lysis revealed a 45% overall response rate for theangiogenesis development and haematopoiesis.[75]

combination among 11 patients evaluated.[80]VEGFR-3 is an important receptor for proliferation
EGFR activation upregulates VEGF expression,and survival of lymphovascular cells. Hence, much

which has been correlated with resistance to anti-effort has been devoted to discovering an inhibitor
EGFR agents. Several studies are exploring theof VEGFR-2/-3 tyrosine kinases as antitumour
combination of anti-VEGF and anti-EGFR thera-agents.[74]

pies. A phase I/II study on erlotinib plus bevacizum-Like most other cancer types, HNSCC requires a
ab in 51 patients with recurrent or metastaticblood supply for tumour growth. VEGF expression
HNSCC showed median overall survival to behas been associated with a worse prognosis in pa-
7.3 months and progression-free survival to betients with HNSCC. The expression of VEGF and
3.9 months.[81]VERFR-2 has also been associated with a higher

proliferation index and a worse survival in HNSCC
3.3 Anti-Angiogenic Receptor TKIspatients.[76,77] Therefore, the VEGF pathway may

represent a target for the HNC therapy.
3.3.1 Sorafenib
Sorafenib is a multiple TKI, targeting VEGR-2,3.2 Anti-VEGR Monoclonal Antibodies

VEGFR-3, Raf and platelet-derived growth factor
Bevacizumab is an anti-angiogenic monoclonal receptor (PDGFR)-β.

antibody directed against VEGF. It is FDA ap- A phase II Southwest Oncology Group trial stud-
proved for the treatment of metastatic colon and ied the role of sorafenib as a single agent in 44 pa-
non-small cell lung cancer. Unlike cetuximab, tients with metastatic or recurrent HNSCC and who
bevacizumab is currently not FDA approved for use were chemotherapy naive. One patient had partial
in HNC. Furthermore, its safety and activity in HNC response (3%) and 14 patients (45%) had stable
are still under investigation. disease. Overall survival was 8 months. Sorafenib

Preclinical data support the theory that inhibition was well tolerated in the study; the most common
of VEGF improves radiosensitivity, which provides adverse effects included fatigue, nausea, mucositis,
the rationale of integrating bevacizumab with RT. rash, hand-foot syndrome and hypertension.[82]

Recently, a phase II trial studied the role of beva- Sorafenib monotherapy has also been evaluated in
cizumab in combination with concurrent chemother- another phase II trial by Elser et al.[83] in which
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28 patients with metastatic or recurrent HNSCC or for HNC. Numerous studies involving molecular-
nasopharyngeal carcinoma were enrolled. Of the targeted therapies are being conducted to investigate
patients eligible for evaluation, one patient had par- new biological targets. While the molecular profiles
tial response (4%) and ten patients (37%) had stable of malignancies are complex, molecular-targeted
disease. Overall survival was 4 months. The differ- therapies need to be complex as well. It is unlikely
ence between the two studies is likely to be a result that targeting one receptor will provide meaningful
of the prior chemotherapy exposure of most patients benefits to patients and, as such, new agents that
in the latter trial. target multiple receptors or combination therapy are

likely to provide the most therapeutic benefit forThese trials suggest that sorafenib may not be
patients with HNSCC. These agents should certainlysuitable as a single agent because of an overall poor
be further explored in an integrated approach withresponse rate. However, its role in combination with
chemotherapy, RT and the combination of both.chemotherapy needs to be explored.
Furthermore, the combination of different targeted

3.3.2 Other VEGFR TKIs
therapies for improving efficacy and/or overcoming

Other anti-angiogenic TKIs are also undergoing
drug resistance may provide additional advance for

active pre-clinical or clinical investigations.
the treatment of HNC. Targeted therapies already

Cediranib (AZD2171) is a highly potent
belong to the treatment and management of patients

VEGFR-1, -2 and -3 inhibitor, and inhibits the
with HNSCC, and new targeted agents and combi-

PDGFR family.[74] In a recent French study, the
nation therapies will certainly emerge as the

combination of cediranib, gefitinib and RT led to
standard of care in the near future.

greater tumour inhibition in a nude mice xenograft
model of HNC cells.[84] Currently, cediranib is being Acknowledgements
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