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Opinion statement

Head and neck squamous cell carcinoma is now the 8th most common cancer affecting
men in the United States largely due to a rising epidemic of oropharynx cancer (tonsil
and tongue base) associated with the human papillomavirus (HPV). The median overall
survival for recurrent or metastatic head and neck cancer (R/M HNSCC) remains less
than 1 year despite modern chemotherapy and targeted agents. Palliative chemotherapy
and the epidermal growth factor receptor inhibitor, cetuximab, constitute the backbone
of treatment for patients with R/M HNSCC. Platinum doublets studied in phase III trials
include cisplatin/5-FU, cisplatin/paclitaxel, and cisplatin/pemetrexed. Platinum chemo-
therapy in combination with 5-fluorouracil and cetuximab has resulted in the longest
median overall survival. Combination platinum regimens increase response rates
and toxicity but not survival and should be reserved for patients who are symptomatic
from their disease for whom the benefit of a partial response may be worth the cost
of increased treatment-related side effects. For many patients who are asymptomatic
with a low disease burden, single agent regimens are appropriate to balance treatment
with side effects. Drugs commonly used as single agents in the treatment of R/M HNSCC
include docetaxel, paclitaxel, cetuximab, capecitabine, pemetrexed, and methotrexate.
Best supportive care alone is often appropriate for poor performance status patients.
Palliative radiation therapy is beneficial for treating symptomatic metastatic sites.
Aggressive symptom management is imperative for all patients and often should
include referral to experts in palliative care and pain management. New therapies
currently under investigation include mTOR inhibitors, anti-angiogenic agents, and
IGF1R inhibitors. Given the poor prognosis for most patients with R/M HNSCC, enrollment
in clinical trials investigating novel approaches to therapy should be encouraged.
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Introduction

Pathogenesis and epidemiology

Historically the major risk factors for the development
of head and neck squamous cell carcinoma (HNSCC)
were alcohol and tobacco use. The most notable
discovery in the field of head and neck oncology
in recent years is that the human papillomavirus
(HPV)—predominantly HPV 16—is the causative
agent in the majority of cases of oropharynx cancers
(tongue base and tonsil) [1, 2]. As the rates of tobacco
use have declined so has the incidence of HPV-negative
HNSCC. In contrast, the incidence of HPV-positive
HNSCC has been rising for the past three decades
and now is the eighth most common cancer among
men in the United States [3, 4]. The HPV virus is
ubiquitous and is sexually transmitted. Most infections
are asymptomatic and are cleared by the host immune
system. However, some individuals become chronic car-
riers and a percentage of carriers go on to develop an
HPV-associated cancer. Unlike HPV-negative HNSCC
that is driven by the stepwise accumulation of mutations
in the squamous epithelium, notably mutations in the
p53 tumor suppressor gene, [5] HPV-positive HNSCC
is caused by two viral oncogenes encoding for early viral
proteins, E6 and E7, that bind and inactivate the tumor
suppressor genes p53 and pRb leading to malignant
transformation of the squamous epithelium. Thus,
HPV-negative and HPV-positive cancers truly represent
two different diseases each with a distinct biology, clini-
cal presentation, and prognosis.

Presentation

Initial presentation

Classic presenting symptoms of head and neck squa-
mous cell carcinoma include pain, dysphagia, odyno-
phagia, dysphonia, otalgia, hoarseness, and citrus
intolerance. HPV oropharynx cancer is characterized
by smaller primaries (T1 and T2) with early cervical
lymph node metastases and therefore typically presents
with a painless neck mass. Patients with HPV oro-
pharynx cancer are typically 5-10 years younger
than patients with HPV-negative HNSCC. Often
patients —particularly never smokers - will have been
treated with multiple courses of antibiotics as primary
providers may have a low level of suspicion for cancer.
HPV-positive HNSCC often has cystic cervical lymph
node metastases, so an initial fine needle aspiration

(FNA) may be non-diagnostic. Pathologically, HPV oro-
pharynx cancer is likely to be poorly differentiated and to
have basaloid features.

Presentation of recurrent or metastatic disease
Loco-regionally recurrent head and neck cancer is often
evident clinically (physical exam or nasopharyngo-
scopy), and in most cases is heralded by new patient-
reported symptoms, most commonly pain [6]. Asymp-
tomatic metastatic disease is often found on routine im-
aging, or on imaging prompted by new symptoms such
as pain or cough or by laboratory abnormalities such as
elevation of calcium, alkaline phosphatase, or liver func-
tion tests. The most common sites of distant disease in-
clude lung, lymph nodes, bone, and liver.

Diagnosis

Initial diagnosis of head and neck cancer is usually made
by obtaining a tissue biopsy of an enlarged cervical
lymph node—most often by ultrasound-guided FNA—
or by biopsying the primary tumor either in the office
or the operating room. A diagnosis of R/M HNSCC
is often heralded by patient reported symptoms such
as new pain in the head and neck, odynophagia, or dys-
phagia, or by the discovery of new lymphadenopathy or
a mucosal lesion on physical exam or nasopharyngo-
scopy. Imaging is important, however, in the evaluation
of a suspected recurrence to clarify the extent of dis-
ease in order to identify a subset of patients with
disease localized to the head and neck who may
be a candidate for salvage surgery or re-irradiation.
CT or MRI are the primary imaging modalities used
to evaluate the extent of disease in the head and
neck and PET is a useful adjunct to evaluate for dis-
tant disease. A biopsy is often indicated to confirm
recurrence, particularly distant sites, as many
patients with head and neck cancer are also at risk
for other smoking-related primary malignancies such
as lung cancer.

Prognosis

Despite advances in systemic therapies, the median
overall survival for patients with recurrent or meta-
static head and neck squamous cell carcinoma (R/M
HNSCC) remains less than 1 year. The prognosis of lo-
cally advanced HPV-positive HNSCC is significantly
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better than HPV-negative HNSCC [7, 8¢e] but it has a more favorable outcome than HPV-negative R/M
not yet been shown that the prognosis of patients oropharynx cancer when treated with chemotherapy,
with R/M HPV-positive HNSCC differs from HPV- [9e] but additional trials need to be done to determine
negative R/M HNSCC. There is some preliminary ev- optimal therapy for these two patient populations.
idence that HPV-positive R/M oropharynx cancer has

Treatment

The backbone of treatment for R/M HNSCC is palliative systemic
therapy with standard chemotherapeutic agents and inhibitors of the
epidermal growth factor receptor (EGFR). Despite the use of third
generation chemotherapeutic agents and targeted therapy, the
median overall survival for patients with metastatic or recurrent
head and neck cancer remains less than 1 year. Novel therapeutic
approaches are needed, and enrollment in clinical trials should be
encouraged.

Cytotoxic chemotherapy

Platinum-based chemotherapy has been the cornerstone of treatment
for R/M HNSCC since the 1980s when single agent cisplatin was
shown to improve survival over supportive care alone [10] and to be
superior to single agent methotrexate [11]. In 1984 a phase II study of
cisplatin and infusional 5-fluoruracil (5-FU) reported a response rate of
70% and a complete response rate of 27% prompting enthusiasm over
combination chemotherapy regimens for this patient population [12].
Unfortunately, multi-agent platinum-based chemotherapy regimens
have never been shown to improve survival over single agent regimens
in randomized phase III trials. Jacobs et al reported a phase III
study of 249 patients with R/M HNSCC who were randomized to
cisplatin alone (100 mg/m?), infusional 5-FU (1,000 mg/m?), or
the combination once every three weeks [13]. Although the overall
response rate improved with the combination (32% versus 17%
for cisplatin and 13% for 5-FU), the median survival remained
5.7 months for all groups. Leukopenia and infectious complications
were greater in the combination arm. The same year the Southwest
Oncology Group (SWOG) published a randomized phase III study
comparing cisplatin (100 mg/m? IV on day 1) and 5-FU (1,000 mg/m?
daily IV days 1-4) every 21 days, carboplatin (300 mg/m? IV on day 1)
and 5-FU (1,000 mg/m? daily IV days 1-4) every 28 days, and single
agent methotrexate (40 mg/m? IV weekly) [14]. The response rate of
cisplatin and 5-FU was superior to methotrexate (32% versus 10%,
p<0.001) and was improved but not statistically significant for
carboplatin and 5-FU versus methotrexate (21% versus 10%, p=0.05).
The median overall survival was equivalent for all three arms
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(cisplatin and 5-FU 6.6 months, carboplatin and 5-FU 5.0 months,
methotrexate 5.6 months), but there was significantly more
grade 3 toxicity seen in patients receiving cisplatin and 5-FU
(p<0.001).

No specific platinum chemotherapy regimen is clearly superior in
the treatment of R/M HNSCC [15e].Cisplatin doublets using third
generation agents have not shown a survival benefit in random-
ized phase III trials [9e, 16]. The Eastern Cooperative Oncology
Group (ECOG) compared the historical chemotherapy backbone
of cisplatin and 5-FU to cisplatin and paclitaxel in 218 patients
with R/M HNSCC who had not received prior therapy and found
no difference in overall survival or response rate [16]. Although
the trial did not demonstrate superiority of the cisplatin/paclitaxel
combination, it does provide evidence for using platinum and
taxane doublets as first-line therapy which offers advantages in
terms of ease of administration and schedule and obviates the
need for an indwelling catheter or port. At the 2010 meeting of
the European Society for Medical Oncology (ESMO), phase III trial
results were presented that did not show any benefit of cisplatin
and pemetrexed compared with cisplatin alone for an unselected
patient population of R/M HNSCC [9e]. The trial enrolled 795
patients and randomized them to receive cisplatin (75 mg/m?)
plus either placebo (1=397) or pemetrexed (500 mg/m?, n=398)
once every three weeks. Primary endpoint was overall survival (OS)
with secondary endpoints including progression free survival (PFS) and
response rate (RR). Median survival for the whole population was

7.3 months in the cisplatin/pemetrexed arm versus 6.3 months in the
cisplatin/placebo arm (HR=0.87, 95% CI 0.75-1.02, p=0.082). Nei-
ther PFS nor RR were significantly improved with the addition of
pemetrexed. Of note, however, preplanned subset analyses of patients
with oropharynx cancer (n=192) and patients with a good performance
status (ECOG 0 or 1, n=690) did have superior OS and PFS with the
addition of pemetrexed compared with cisplatin alone (oropharynx
subset, OS 9.9 versus 6.1 months, HR=0.59, p=0.002 and PFS 4.0
versus 3.4 months, HR=0.73, p=0.047; PS 0-1 subset, OS 8.4 versus
6.7 months, HR=0.83, p=0.026 and PFS 4.0 versus 3.0 months, HR=
0.85, p=0.44)).

Chemotherapy drugs with single agent activity in phase II trials of
R/M HNSCC include the following: paclitaxel [17, 18], docetaxel
[19-21], gemcitabine [22, 23], ifosfamide [24-27], vinorelbine
[28-30], pemetrexed [31], capecitabine [32], irinotecan [33], and
ixabepilone [34] (see Table 1). Most of the single agents were
tested in the first line metastatic setting. The most promising single
agents on the basis of phase II data are docetaxel, paclitaxel, and
pemetrexed. The only agents to have been tested beyond the first line
setting (ifosfamide, irinotecan, vinorelbine) have shown minimal
activity.
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Non-platinum doublets have shown activity but have no proven
benefit over single agent therapy and should not be used routinely
outside of a clinical trial.

The optimal treatment of elderly patients with R/M HNSCC is not
known as many older patients will have confounding issues of
medical co-morbidities, poor performance status, and lack of social
support. Argiris et al reported on the experience of fit elderly patients
(=70 years) treated on two phase III ECOG trials of cisplatin-based
palliative chemotherapy [35]. Median overall survival did not differ for
elderly and younger patients (5.3 and 8.0 months, respectively; p=0.17),
but elderly patients did experience more treatment-related toxicity and
there was a trend towards a higher rate of treatment-related deaths (13%
versus 8%, p=0.29). Although select elderly patients may be able to
withstand platinum-based therapy, most likely single-agent treatment
or best supportive care is appropriate for many elderly patients.
Currently patients with HPV-positive and HPV-negative R/M HNSCC
are treated similarly. Future trials are likely to study these two groups
of patients separately and may lead to separate treatment paradigms.

Targeted therapy: EGFR inhibitors

The epidermal growth factor receptor (EGFR) is commonly expressed in
HNSCC and overexpression is associated with a poorer prognosis [36].
Cetuximab—a monoclonal antibody to the EGFR—is the only
targeted therapy to be routinely used in clinical practice in the
treatment of R/M HNSCC.

The main side effects of cetuximab are the classic acneiform skin
rash, hypomagnesemia, and a risk for infusion reactions. Although
initially the risk of an anaphylactic reaction was reported as 3%, it
is now recognized that there is significant geographic variation in
the rate of anaphylaxis from <1% in the northeast to as high as
22% in the south. Pre-existing IgE antibodies against cetuximab
have been associated with many of the cases of hypersensitivity [37].

Table 1. Phase II trials of single agent chemotherapy in R/M HNSCC

Agent
Pemetrexed
Docetaxel
Paclitaxel
Gemcitabine
Ifosfamide®
Capecitabine
Irinotecan®
Vinorelbine?
Ixabepilone

Response Rates

Overall Survival (months)

26% 7.3
20-42% 6.7
36-40% 9.2
0-13% 6
4-42% 4-11
24% 7.3
14%

6-16% 5-8
16%° 7.2

“Ifosfamide, vinorelbine, irinotecan minimal activity in previously treated patients
PResponses only in taxane-naive patients
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Cetuximab has shown benefit in both the first-line recurrent setting
in combination with chemotherapy and as a single agent in patients
with platinum resistant disease.

The landmark EXTREME study investigated the benefit of adding
cetuximab to chemotherapy and was the first phase III trial in R/M
HNSCC to show a significant improvement in overall survival since
the introduction of cisplatin. The study enrolled 442 patients with
newly diagnosed R/M HNSCC and randomized them to chemotherapy
with either cisplatin (100 mg/m?” on day 1) or carboplatin (AUC 5 on
day 1) plus 5-FU (1,000 mg/m?/day x 4 days) every 3 weeks with or
without cetuximab (400 mg/m? loading dose then 250 mg/m?” weekly)
[38]. Chemotherapy was given for a maximum of six cycles in both
arms. Patients randomized to the cetuximab arm continued to receive
weekly cetuximab until disease progression or unacceptable side effects.
The primary endpoint was OS with secondary endpoints of PFS,
best overall response, disease control (complete response+ partial
response+stable disease), time to treatment failure, duration of
response, and safety. The most common primary site in both arms
was oropharynx (36% in cetuximab arm, 31% in chemotherapy
alone arm). The addition of cetuximab to chemotherapy significantly
improved OS—the primary study endpoint—from 7.4 months with
chemotherapy alone to 10.1 months with chemotherapy plus
cetuximab ( p=0.04, hazard ratio for death, 0.80; 95% CI, 0.64-0.99).
Progression free survival was also improved from 3.3 months to

5.6 months (p<0.001, hazard ratio for progression, 0.54, 95% CI
0.43-0.67). The addition of cetuximab improved the response rate
from 20% with chemotherapy alone to 36% with chemotherapy
plus cetuximab (p<0.001), although the duration of response did
not differ significantly (4.7 months in chemotherapy arm,

5.6 months with cetuximab). Patients in the cetuximab arm had
significantly more grade 3 skin toxicity (p<0.001), hypomagnesemia
(p=0.05) and sepsis (p=0.02). Six patients in the cetuximab arm
had grade 3 or 4 infusion reactions compared with none in the
chemotherapy alone group. There were 10 treatment-related
deaths, 3 on the cetuximab are and seven in the chemotherapy
alone arm [38].

ECOG 5397 was a randomized phase III trial of 117 patients with
newly diagnosed R/M HNSCC who were randomized to receive
either cisplatin (100 mg/m? on day 1 every 4 weeks) plus placebo
(weekly) or the same dose of cisplatin plus cetuximab (200 mL/
m? on day 1 x 1 cycle, then 125 mL/m?/week) [39]. The addition
of cetuximab to cisplatin improved the overall response rate from
10% to 26% (p=0.03) but did not significantly improve either PFS
or OS.

Single agent cetuximab has modest activity in patients with platinum-
refractory R/M HNSCC. Vermorken et al reported a phase II study that
treated 103 patients with disease progression on platinum-based che-
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motherapy with single agent cetuximab platinum-based chemotherapy
[40]. Patients were allowed to receive platinum plus cetuximab as salvage
treatment upon disease progression. The best overall response rate—the
primary endpoint of the trial—was 13% (95%CI, 7%-21%) with no
complete responses seen. The disease control rate (CR+PR+SD) was
46% with a median time-to-progression of 70 days. Of the 53 patients
(51%) who received platinum plus cetuximab at progression, no
responses were seen.

+ Panitumumab is a fully human IgG2 monoclonal antibody to the
EGFR currently approved for use in colorectal cancer. It was
studied in a randomized phase III trial identical to the study
design of the EXTREME study where patients were randomized to
platinum and 5-FU with or without panitumumab [41e]. The
addition of panitumumab to chemotherapy had clinical activity
with an increase in PFS and response rate, but failed to demon-
strate a survival benefit. It is not currently approved for use in R/M
HNSCC.

* Zalutumumab is a novel IgG1k monoclonal antibody that blocks
EGEFR signaling and triggers Fc-mediated antibody-dependent cellular
toxicity. A recent open-label, phase III study randomized 286 patients
with platinum-refractory R/M HNSCC in a 2:1 fashion to zalutumumab
or best supportive care [42e¢]. Zalutumumab was dose-escalated to
achieve a grade 2 rash. Patients in the best supportive care arm had the
option to receive weekly methotrexate up to 50 mg/m?/week. Eligible
patients were allowed up to two prior chemotherapy regimens in
addition to treatment with platinum. Forty and 45% of patients in
the zalutumumab and control arm, respectively, had received two
prior lines of chemotherapy. Zalutumumab significantly prolonged
PFS from 8.4 weeks in the control group to 9.9 weeks (HR for
progression or death 0.63, 95% CI 0.47-0.84, p=0.0012). Response
rate for zalutumumab was 6% including two complete responses.
The toxicity profile of zalutumumab was similar to that of other
EGFR monoclonal antibodies. Quality-of-life (QOL) data was
reported by 84% of the patients and notably did not show a
difference between the treatment arms. Although there was no
survival benefit with zalutumumab, it did have clinical activity in a
pretreated, platinum-refractory patient population without adversely
affecting QOL [42s].

* The non-platinum regimen of cetuximab in combination with
paclitaxel for patients with newly diagnosed R/M HNSCC after
failure of definitive therapy has shown promising results. In a
phase II trial of 46 patients, the overall response rate to weekly
cetuximab (400 mg/m” loading dose, 250 mg/m? subsequent doses)
and paclitaxel (80 mg/m*/week) was 54% (95% CI, 39%-69%) with a
complete response rate of 22% (95% CI 11%-36%). The median PFS
was 4.2 months (95% CI 2.9-5.5 months) and the median overall
survival was 8.1 months (95% CI 6.6-9.6 months), comparable
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with historic controls [43]. Sixteen patients (35%) had received
prior platinum therapy as part of their definitive treatment. Of
note, 61% of the patients had a Karnofsky performance status of
70-80% suggesting that this may be a valuable regimen for
patients who are not fit enough to receive platinum therapy.
Further evaluation of this regimen is indicated in a larger patient
population.

The tyrosine kinase inhibitors gefitinib and erlotinib have
shown only modest single agent activity in R/M HNSCC and are
not routinely used in clinical practice. The initial phase II trial
of gefitinib reported a response rate of 11% and an overall
survival of 8.1 months [44] but in a phase III trial where 486
patients were randomized to gefitinib 250 mg/day, gefitinib
500 mg/day, or methotrexate 40 mg/m? IV weekly, neither dose
of gefitinib was superior to single agent methotrexate in either
response or survival [45e]. Response rates were 3%, 8%, and
4%, respectively, and median overall survival was 5.6, 6.0, and
6.7 months. The addition of gefitinib to weekly docetaxel in a
previously treated patient population with R/M HNSCC failed to
improve overall survival, PFS, or response rate but showed a
modest improvement in time-to-progression from 2 months with
docetaxel/placebo to 3.5 months with docetaxel/gefitinib (p=0.03)
[46e].

Emerging therapies & clinical trials in progress

Bevacizumab has shown promise in R/M HNSCC in phase II
trials in combination with cytotoxic chemotherapy [47]. ECOG
1305 is a phase III trial in progress investigating the benefit of
adding bevacizumab to platinum chemotherapy as first line
therapy for patients with R/M HNSCC. Patients will receive either
cisplatin and docetaxel or cisplatin and 5-FU with or without
bevacizumab.

The PI3K/AKT/mTOR pathway is a target for current research in
R/M HNSCC. MET is an established oncogene in HNSCC [48]
and is upstream to the PI3K/AKT pathway. Pre-clinical data is
showing MET to be a promising target for HNSCC [48, 49] and
trials of ¢-MET inhibitors in R/M HNSCC are anticipated. The
mammalian target of rapamycin (mTOR) is a serine/threonine
kinase downstream of PI3K/AKT, and the mTOR inhibitors—
temsirolimus and everolimus—are currently under investigation
alone and in combination with other agents.

The insulin-like growth factor 1 (IGF1R) inhibitors have shown no
single agent activity in R/M HNSCC [50] but continue to be an
area of active investigation for R/M HNSCC in combination with
chemotherapy or targeted agents.

Other areas of research interest for R/M HNSCC include viral therapy
and immunotherapy.
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Supportive care

Palliative radiation therapy

Palliative radiation therapy to distant metastatic sites can be effective
for symptomatic relief. Select patients with recurrent disease confined
to the head and neck may be candidates for re-irradiation which can
result in long-term disease control in 10-20% of patients.

Patients with R/M HNSCC have a high symptom burden at the
end of life, predominantly pain. Aggressive palliation is indicated
in most patients and often requires referral to palliative care and
pain specialists.

Suggested treatment algorithm (see Fig. )

Fit patients who are symptomatic from their recurrent or metastatic
disease should be considered for platinum-based, multi-agent regimens
that combine cytotoxic chemotherapy with cetuximab [15e].

Single agent chemotherapy regimens are appropriate for many
asymptomatic patients with a low burden of disease [15¢].

Patients with platinum-resistant R/M HNSCC should be treated with
a cetuximab-based regimen, either cetuximab alone or cetuximab
plus paclitaxel.

Given the modest benefit of palliative chemotherapy in R/M
HNSCC, best supportive care alone is often appropriate for patients
with a poor performance status [159].

Aggressive symptom management is imperative for all patients given
the significant morbidity of R/M HNSCC .

R/M HNSCC
Locally recurrent or
distant metastases

(

v 3

Fit with aggressive
symptomatic disease

Good performance Frail or indolent
status with active disease asymptomatic disease

» Cisplatin/carboplatin
+ 5-FU + cetuximab

¢ Platinum doublet *
« Cisplatin/paclitaxel
* Carboplatin/paclitaxel
* Cisplatin/docetaxel

*+/— cetuximab

Observation
Best supportive care

Single agent therapy:

¢ Paclitaxel/Docetaxel
¢ Cetuximab*

* Pemetrexed

* Capecitabine

¢ Vinorelbine

* Methotrexate

*+/— consider if platinum
resistant

Figure 1. Treatment algorithm for choosing appropriate chemotherapy regimen for patients with recurrent or metastatic head
and neck squamous cell carcinoma.
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Diet and lifestyle

» Patient with HNSCC who continue to smoke should be counseled
on the importance of smoking cessation. No specific diet has been
shown to impact outcomes of patients with recurrent or metastatic

HNSCC.
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