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Abstract

The management of locally advanced unresectable
head and neck squamous cell cancer (HNSCC) con-
tinues to improve. One of the major advances in the
treatment of HNSCC was the addition of chemotherapy
to radiation in the treatment of non-surgical patients.
The majority of the data regarding chemotherapy in
HNSCC involve cisplatin chemotherapy with concurrent
radiation. However, several new approaches have in-
cluded targeted therapy against epidermal growth fac-
tor receptor and several recent studies have explored
the role of induction chemotherapy in the treatment
of HNSCC. The purpose of this article is to provide an
overview of the role of chemotherapy in the treatment
of locally advanced HNSCC.
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Core tip: For select patient subsets the addition of che-
motherapy to radiation in head and neck squamous cell
cancer improves outcome. Most data is for concurrent
cisplatin although other agents are also being explored.
There has recently been interest in induction chemo-
therapy, the induction studies although heterogeneous
have failed to show an improvement in overall survival.
In this article we discuss the data regarding concurrent
chemotherapy and also the data regarding induction
therapy and which patient subsets we feel are best
suited for induction chemotherapy (patients with N3
disease and those expected to have a delay in starting
concurrent concurrent chemoradiotherapy).

Georges P, Rajagopalan K, Leon C, Singh P, Ahmad N, Nader K,
Kubicek GJ. Chemotherapy advances in locally advanced head
and neck cancer. World J Clin Oncol 2014; 5(5): 966-972 Avail-
able from: URL: http://www.wjgnet.com/2218-4333/full/v5/
15/966.htm DOI: http://dx.doi.org/10.5306/wjco.v5.i5.966

SOURCES AND SELECTION CRITERIA

We performed a Pubmed search for manuscripts pub-
lished between 1995 and November 2013 using the
following search keywords: “head and neck cancer and
chemotherapy”, “head and neck cancer and radiation”,
“head and neck cancer and chemoradiation”, “head and
neck cancer and induction chemotherapy”, and “head
and neck cancer and epidermal growth factor receptor
(EGFR) targeted therapy”. The search was limited to
the English language to and humans. In addition, we re-
viewed the references from the National Comprehensive
Cancer Network (NCCN) guidelines and those from the
selected publications to include landmark articles. Manu-
scripts were selected for inclusion based on the authot’s
assessment of the paper’s relevance to the topics included
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in this review.

CONCURRENT CHEMORADIOTHERAPY

Head and neck squamous cell carcinoma (HNSCC) is a
challenging cancer to treat and cure. Surgical management
continues to be the standard of cate for many HNSCC
including most cancers in the oral cavity. For patients

with locally advanced disease not amenable to surgical
resection, concurrent chemoradiotherapy (CRT) is now
recognized worldwide as a standard treatment optionm.
Evidence has largely supported the use of radiation treat-
ment concurrent with three cycles of bolus cisplatinm,
although several other agents have also been studied”.
Despite improved outcomes with CRT, disease recut-
rence and treatment toxicity continue to be challenges
with this treatment paradigm'”. To obtain improved
outcomes and mitigate disease recurrence and treatment
toxicity, new agents such as cetuximab” and induction
chemotherapy[s] have been explored.

Prior to 2000, radiation alone was the predominant
non-surgical treatment modality offered to patients with
HNSCC. The introduction of CRT was based on sev-
eral phase Il trials showing a survival benefit of adding
chemotherapy to radiation »s radiation alone in locally
advanced HNSCC!?,

A meta-analysis of 87 trials conducted by Pignon ez
al” from 1965 to 2000, which included 16485 patients,
found an absolute survival benefit for chemotherapy of
4.5% at 5 years and an absolute benefit for concurrent
CRT of 6.5%. The hazard ratio (HR) of death was 0.81
(0.78-0.86, P < 0.0001). In this meta-analysis, there was a
statistically insignificant benefit for induction chemother-
apy with an absolute benefit of 2.4% at 5 years with a HR
of death of 0.96 (0.9-1.02, P = 0.18)". Another impor-
tant finding of this meta-analysis is that adding chemo-
therapy to radiation was not beneficial in certain patient
subsets, an observation that would have been impossible
to establish in smaller studies due to limited sample size
in individual trials. These subsets included patients with
Eastern Cooperative Oncology Group (ECOG) perfor-
mance status 2 and 3, stage [ -1 tumors, and “orphan
cancers”’, which included HNSCC outside the oral cavity,
oropharynx, larynx, hypopharynx, and nasopharynx. Ad-
ditionally, no survival advantage was seen in patients over
age 70 when concurrent platinum based chemotherapy
was administered concurrently with radiation. Analysis of
various chemotherapeutic regimens showed that single
agent platin was the most efficacious.

Although chemotherapy in combination with radia-
tion improves survival in patients with locally advanced
HNSCC, it does increase toxicity. Adelstein ez /' showed
increased treatment related toxicities such as nausea/
vomiting, leukopenia, anemia and kidney injury. In the
CRT arm 77% of patients exhibited grade 3 or higher
toxicity when given CRT using 70 Gray (Gy) five days per
week and cisplatin 25 52% of patients who received radia-

tion alone!".
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ROLE OF EPIDERMAL GROWTH FACTOR

RECEPTOR TARGETED THERAPY

EGEFR is overexpressed in almost all HNSCC tumors, and
overexpression of EGFR correlates with higher disease
stage, lymph node metastasis, and poorer survival'*'",
An important breakthrough has been molecular targeted
therapies to target EGFR"™". Cetuximab, a chimeric hu-
manized monoclonal antibody against EGFR, has lead
the way in targeted therapy after first receiving Food and
Drug Administration (FDA) approval in 2011 in HNSCC
for recurrent and metastatic HNSCC and subsequently in
2006 for locally advanced HNSCC, which we discuss be-
low in the Bonner ¢z a/'" study. It has also received FDA
approval in the first line setting for metastatic colorectal
cancer in 2012. Other monoclonal antibodies and oral ty-
rosine kinase inhibitors, specifically etlotinib and gefitinib,
have shown modest activity without a survival advan-
tage!"”,

Prior to CRT being established as standard of care,
Bonner ¢ al' completed a phase III study looking at the
addition of cetuximab to radiation therapy in patients
with locally advanced HNSCC. In this trial, 213 patients
were randomized to receive either radiation therapy alone
and 211 were randomized to radiation therapy given
concurrently with cetuximab. Cetuximab was adminis-
tered as a onetime dose of 400 mg/m” prior to starting
radiation therapy, followed by 250 mg/m” weekly for the
duration of radiotherapy therapy for six or seven weeks.
As compared to the radiation therapy alone arm, patients
who received concurrent cetuximab and radiation had
a statistically significant increase in median locoregional
control (LRC) of 9.5 mo (14.9 mo »s 24.4 mo, P = 0.005),
progression free survival (PES) of 17.1 mo »s 12.4 mo
(P = 0.006) and overall survival (OS) of 49 mo »s 29.3
mo (P = 0.03). Toxicity was minimally incteased in the
cetuximab arm, with adverse events related to infusion
reactions, fevers, chills, pruritus, acneiform rash, nausea,
weight loss, and anemia'¥. This trial was designed prior
to adoption of CRT as standard of care for locally ad-
vanced HNSCC, and thus, the standard arm of the study
was the standard treatment at that time (radiation alone).

Panitumumab, a fully monoclonal antibody, targeting
EGFR was also evaluated in the treatment of HNSCC
in an attempt to decrease toxicity. Concert-1, a phase Il
trial, randomized patients with previously untreated HN-
SCC in a 2:3 fashion to receive concurrent therapy using
cisplatin for three doses with or without panitumumab.
The primary endpoint of the study was LRC rate at 2
years. There was no statistically significant difference in
LRC between the cisplatin plus radiotherapy arm (CisRT
68%) and the panitumumab plus CisRT (PCisRT 61%).
Progression free survival was 35% in the CisRT arm
vs 40% in the PCisRT group (P = 0.61). There was in-
creased grade 3+ toxicity noted in the group treated with
panitumumab, and this included mucositis, skin injury in
the radiation field, and dysphagia'"”.
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Both cisplatin and cetuximab have demonstrated sut-
vival advantages when used as single agents in combina-
tion with radiation therapy in the management of locally
advanced HNSCC. RTOG 1055 was designed to evaluate
whether multi-agent therapy in combination with radia-
tion would provide added benefit. This is a phase I clin-
ical trial in which 940 patient were randomized to receive
cither chemoradiation therapy with cisplatin on day 1
and 22 or the same regimen with the addition of weekly
cetuximab. After a median follow-up of 2.4 years, there
was no difference in progression free survival between
the two arms. However, there was an increase in acute
toxicity, including mucositis and skin reactions within the
radiation field. Long term toxicity was similar in the two
groups“(’]. While the addition of single agent cisplatin or
cetuximab to radiation therapy can improve outcomes in
locally advanced HNSCC, combination therapy with cis-
platin and cetuximab does not improve outcomes.

While the abundance of data in HNSCC support che-
motherapy using cisplatin administered at a bolus of 100
mg/ m’ every 3 wk during radiation, data supporting the
use of cetuximab is confined to one phase Il study. Ad-
ditional studies are needed to directly compare concur-
rent chemoradiation with cetuximab s cisplatin. RTOG
1016 is such a trial in progress which is comparing radia-
tion with cetuximab to radiation with cisplatin in patients
with human papillomavirus (HPV) positive HNSCC of
the oropharynx. It will be several years before survival
data becomes available!”.

CHEMOTHERAPY AND RADIATION
SCHEDULES

In addition to advancements in chemotherapy, there have

been significant improvements in radiation treatment
and delivery. RTOG 9003 showed that accelerated radia-
tion, given over six weeks rather than seven weeks, was
associated with better locoregional disease control at five
years than standard radiation, although more toxic"”.
Despite improvements in disease control, several studies
have shown that accelerated radiation schedules are not a
substitute for chemotherapyf[3’4]. When patients receiving
concurrent chemotherapy were randomized to standard
vs accelerated radiation, there was no benefit in the accel-
erated radiation arm". Therefore, conventional radiation
is preferable to accelerated radiation when administered
concurrently with chemotherapy.

SEQUENTIAL THERAPY: THE ROLE OF
INDUCTION THERAPY

In an attempt to improve distant disease control and

overall survival in unresectable locally advanced HNSCC,
induction chemotherapy has emerged over the last decade
as an alternative treatment modality. In the meta-analysis
by Pignon ez al”, 31 induction chemotherapy trials that
included 5311 patients showed that induction chemother-
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apy did not have a statistically significant improvement in
survival with a [HR of 0.96 (0.9-1.02), P = 0.18]. On the
other hand, induction chemotherapy did show a greater
benefit in regard to distant disease control at 3.5% [HR =
0.73 (0.61-0.88), P = 0.001] »s 2.9% for concurrent platin
and 5FU studies [HR = 0.88 (0.77-1.00), P = 0.04]. The
comparison of the two hazard ratios was insignificant (P
= 0.12 for all trials, P = 0.56 for 5-FU-platin trials)".

Two large subsequent clinical trials evaluated the addi-
tion of Taxotere" (docetaxel) to an induction regimen us-
ing cisplatin and fluorouracil in locoregionally advanced
HNSCC. The TAX 324 study compared induction ther-
apy with docetaxel, cisplatin, and fluorouracil (TPF) to
cisplatin and fluorouracil (PF), followed by chemoradio-
therapy. In this trial, 501 patients were randomly assigned
to receive induction chemotherapy with cither TPF or PF
administered every 3 wk for 3 cycles. Both groups were
subsequently treated with concurrent chemoradiotherapy
using weekly carboplatin at an area under the curve (AUC)
of 1.5. Radiation was administered to a total of 70 to 74
Gy. After a minimum follow up of 2 years, the survival
benefit was significant in the TPF group with a hazard
ratio for death of 0.7 (P = 0.006). The median overall
survival was 71 mo for the TPF group #s 30 mo in the
PF group (P = 0.006). There was also better LRC for the
TPF group (P = 0.04)".

Additionally, the TAX 323 study compared induction
therapy with TPF to PF followed by radiotherapy alone.
In this European trial, 358 patients were randomized to
receive induction chemotherapy with TPF »s PF every 3
wk for four cycles followed by radiotherapy alone admin-
istered on different schedules (conventional, accelerated,
hyperfractionated) to 66-74 Gy. After a median follow-up
of 32.5 mo, there was a 2.8 mo progression free survival
benefit in the TPF group. The HR for disease progres-
sion or death in the TPF group was 0.72 with a p value
of 0.007. The main toxicity associated with the TPF regi-
men in both the TAX 323 and the Tax 324 was leukope-
nia and neutropeniam.

In 2010, Paccagnella ez al’ reported a phase II study
comparing concurrent therapy to sequential therapy using
TPF as induction. One hundred and one patients were
randomized to receive concurrent chemoradiotherapy s
induction chemotherapy (IPF) followed by concurrent
treatment. The primary end point of the trial was radio-
logic complete response (CR) rate, evaluated 6-8 wk after
the completion of concurrent therapy. This study showed
superiority of sequential chemotherapy with CR of 50%
compared to 21.2% (P = 0.004). Although the study was
not powered for assessing PFS and OS, there was a 13.6
mo and 9.2 mo PFS and OS advantage respectively when
induction chemotherapy was used, without an increase in
toxicity[s].

Additional data regarding the use of induction
therapy is provided by two recently completed phase
Il studies. The PARADIGM trial randomized patients
to concurrent chemoradiotherapy ss sequential therapy.
The study was halted early due to slow accrual with only
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Table 1 DeCIDE and PARADIGM Protocols
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DeCIDE

PARADIGM

I\Y%

CRT

CRT: five 14 d cycles of docetaxel (day 1), fluorouracil
(day 0-4) and hydroxyurea (day 0-4) with twice daily
radiation (day 1-5)

TPF (2) —» CRT

TPF two cycles: docetaxel 75 mg/m” day 1, cisplatin
100 mg /m’ day 1, fluorouracil 1000 mg/m per day
continuous for 5 d

Stages
Arm 1 (standard)

Arm 2 (experimental,
induction)

CRT: five 14 d cycles of docetaxel (day 1), fluorouracil
(day 0-4) and hydroxyurea (day 0-4) with twice daily

I, IV

CRT

cisplatin (100 mg/m?) Q 3 wk, 12 cycles

Radiation: accelerated concomitant boost over 6 wk (72 Gy)

TPF (3) —» CRT

TPF three cycles: docetaxel 75 mg/m®, cisplatin 100 mg/m’ day’,
fluorouracil 1000 mg/m?’ continuous for 4 d

Responders to induction: CRT (carboplatin AUC 1.5, weekly)

Poor responders to induction CRT (docetaxel 20 mg/m” weekly)
Radiation: accelerated concomitant boost over 6 wk (72 Gy) for poor

radiation (day 1-5) responders. Induction chemotherapy responders 70 Gy over 7 wk

'Statistically significant. CRT: Chemoradiation.

Table 2 DeCIDE and PARADIGM results

Study Patients Randomization (induction regimens) PFS (3 yr) OS (3yr) DM

PARADIGM 145 CRT 69% 78% 11%
TPF (3) — CRT 67% 73% 7%

DeCIDE 280 CRT 59% 73% 19%"
TPF (2) — CRT 67% 75% 10%'

'Statistically significant. CRT: Chemoradiation; DM: Distant metastasis.

145 out of the originally planned 330 patients accrued.
Patients were randomized in a 1:1 fashion to induction
therapy using TPF X 3 followed by concurrent therapy
using either weekly carboplatin and conventional radia-
tion or weekly docetaxel and accelerated boost radio-
therapy (Arm A) or accelerated boost concurrent therapy
using bolus cisplatin X 2 (Arm B). This study allowed for
post-induction chemotherapy to be based on response to
induction chemotherapy. Patients with poor response in-
cluding progression of disease, not completing all cycles
of TPE, gross disease left at primary site after induction,
lymph nodes > 2 c¢m after induction, or partial response
with biopsy proven residual at primary were subsequently
treated with weekly docetaxel (20 mg/m?) and acceler-
ated radiation whereas induction chemotherapy respond-

Table 1. Of note, radiation in this study was delivered zia
a split course, considered the standard at University of
Chicago Medical Center, though this is not often used
outside that institution. The study was able to recruit
280 out of 400 patients originally planned. The primary
end point of the study was overall survival. After a three
years of follow-up, the overall survival was 73% for the
CRT arm »s 75% for the induction chemotherapy arm (P
= 0.70). In terms of secondary end points, progression
free survival was 59% for the CRT arm »s 67% for the in-
duction therapy arm, not statistically significant with a P
value of 0.18. Cumulative incidence of distant failure was
19% in the CRT »s 10% in the induction therapy arm,
and this was statistically significant in favor of induction
chemotherapy with a P value of 0.025 as noted in Table

ers had weekly carboplatin (AUC 1.5) and conventional 2%,
radiation as illustrated in Table 1. The primary endpoint
was overall survival. After a median follow-up of 49 mo, DISCUSSION

three-year survival was excellent in both arms, 78% in the
concurrent therapy arm »s 73% in the sequential therapy
arm (P = 0.77) as shown in Table 2. The secondary end
point of the study, progression free survival was not sta-
tistically significant at 69% in the concurrent therapy arm
v5 67% in the induction therapy arm, P = 0.82°. There
was no significant different in acute toxicity and evalua-
tion for late toxicity is ongoing;

The DeCIDE protocol by Cohen e a/* randomized
patients to concurrent CRT using 5 d of docetaxel, 5-FU,
and hydroxyurea and radiation given twice daily at 1.5 Gy
per fraction followed by a 9 d break »s two cycles of TPF
followed by the same CRT regimen as demonstrated in

Concurrent CRT is superior to radiation alone for a
selected group of patients with unresectable HNSCC,
including patients with stage Il and IV disease, younger
than 70 years of age, and who have an ECOG petfor-
mance status of 0-1. The chemotherapy regimen with
the most evidence is three cycles of single agent cisplatin,
although other agents have also been studied and have
demonstrated efficacy, such as cetuximab. In order to
further improve on these results several studies have ex-
amined induction chemotherapy.

The TAX 324 and TAX 323 trials clearly demon-
strated supetiority of the TPF induction regimen over PF
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Table 3 Tax 323 and 324 results

Study Patients Randomization (induction regimens) PFS (mo) OS (mo) DM (%)

Tax 323 358 PF 8.2' 14.5' 10.3
TPF 11! 188" 12.9

Tax 324 501 PF 13! 30" 9
TPF 36' 71" 5

'Statistically significant. PFS: Progression free survival; OS: Overall survival; DM: Distant metastasis.

in the management of locoregionally advanced HNSCC.
However, neither study addressed or included a control
arm of concurrent chemoradiation therapy, which is the
current standard of care™ (Table 3). Though these stud-
ies resulted in FDA approval of docetaxel as part of in-
duction chemotherapy, they were criticized for comparing
two experimental regimens, rather than comparing them
to the accepted standard of care™”
if induction chemotherapy is more effective than concur-
rent CRT in the treatment of local advanced, unresect-
able HNSCC.

The notion that induction chemotherapy reduces dis-
tant metastasis and thus improves overall survival seems
compelling; however, the induction studies to date do not
support this. There was no difference between the groups
in rates of distant metastasis in the PARADIGM study.
In the DeCIDE study, there was a decrease in distant
metastasis from 19% to 10%; however, the study failed to
show an improvement in OS or distant failure free sur-
vival (DFFS) for the induction arm. Both PARADIGM
and DeCIDE trials were limited by several factors. Both
studies had accrual difficulties, which caused each to
close priot to planned accrual. The difficulty with accrual
was due to competing trials in the United States at that
time, patient preference, and strong physician preferences
within the community. A strong pre-existing preference

4] .
| Tt remains unknown

in regatds to induction chemotherapy for more advanced
disease might have created a selection bias against the
risk of randomization to chemoradiotherapy alone™".
Additionally, the importance of HPV was not known
when these studies were initiated. An increasing number
of new HNSCC cases ate HPV positive which has an
improved prognosis. As a result of growing number of
HPV related oropharyngeal cancers, the overall outcome
was better than expected for both studies. This limited
the study’s power to detect differences in the treatment
arms, and would have meant that even larger numbers
would have been requited in what was already a pootly
accrued study. All current HNSCC studies stratify by
HPV status because of the significantly improved out-
come for HPV positive patients”

Even with the limitations of these studies, it is clear
that there is no improvement in PFS or OS to using
induction chemotherapy, as opposed to CRT for all pa-
tients. It remains unclear from the current data if there
is a subset of patients who may benefit from induction
chemotherapy. One of the advantages of induction thet-
apy is the theoretical ability to eliminate systemic mictro-
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metastatic disease and thus prevent distant failure™. The
TAX 324 study noted a trend towards improved distant
metastasis rates with TPF »s PF induction therapy (5%
DM with TPF »s 9% with PF, P = 0.14). TAX 323 did
not confirm this trend. The PARADIGM study showed
DM rates of 7% and 11% using induction and concut-
rent therapies, respectively, and this did not reach statisti-
cal significance. The DeCIDE study did show a reduction
in DM using induction (10%) as compared to concurrent
treatment (19%).There were subtle differences in study
design that could have accounted for the discrepancy in
reduction in rates of distant metastasis between the two
studies. The PARADIGM study allowed stage Il patients
to enroll whereas DeCIDE was limited to stage IV. The
inclusion of lower stage patients may have accounted for
patients with less distant metastases in the PARADIGM
study. Additionally, the CRT regimens were different
in the two studies. It is possible that induction chemo-
therapy is more useful in split course radiation and is not
beneficial in conventional RT.

Induction chemotherapy has theoretical advantages in
terms of reducing distant metastasis and may be useful
in patient subsets at increase risk for distant metastasis
such as those with bulky, or lower cervical lymph node
involvement. Induction chemotherapy may also be useful
for patients who would have a delay in starting concut-
rent CRT. For example, it is common practice to have
dental extractions of diseased teeth prior to starting ra-
diation in order to help prevent osteoradionecrosis. After
the dental extraction, it takes 2 wk for the extraction site
to heal enough to begin radiation. Thus, if patients are
expected to have long delays in starting CRT secondary
to getting dental consult, extractions, and post-extraction
healing, it may be beneficial to start induction chemo-
therapy while the dental issues and radiation planning is
under way. At the current time, further clinical trials will
be helpful in refining the role of induction chemotherapy
in those subsets of patient with HNSCC most likely ben-
efit from this treatment. Several studies have found that
pre-treatment PET scans may also help guide therapy.
Independent studies have shown that HNSCC lymph
node SUV greater than 10 is predictive for higher rates
of distant metastasis””. This or other predictive tests may
help determine risk for distant metastasis and potentially
select patients to benefit from induction chemotherapy.

The optimal induction regimen is unclear from the
limited studies performed. As seen in Tables 1 and 4,
there are many differences in both induction and post-
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Table 4 Tax 323 and 324 Protocols

Tax 323 study Tax 324 Study
Stages m, vV m, v
Induction therapy regimens TPF: docetaxel 75 mg/m’ day 1, cisplatin 75 mg/m’ day 1, TPEF: docetaxel 75 mg/m’ day 1, cisplatin 100 mg/m’
fluorouracil infusion 750 mg/m” per day continuous infusion ~ day 1, fluorouracil 1000 mg/m” per day, continuous
day 1to5 24 h 1V infusion for 4 d
PF: cisplatin 100 mg/m’ day 1, fluorouracil 1000 mg/ PF: cisplatin 100 mg/m” day 1, fluorouracil 1000
m’ continuous infusion days 1 to 5 mg/m” per 24 h continuous infusion for 5 d
Concurrent therapy regimens  Start 4-7 wk after completing induction therapy: Start 3-8 wk after completing induction therapy:
Radiation administered over 7 wk, either conventional (66 to  Radiation 2 Gy per day, 5 d a week for a total of 70-74
70 Gy), accelerated (70 Gy) or hyperfractionated (74 Gy) Gy plus weekly carboplatin AUC 1.5

Gy: Gray; TPF: Docetaxel, cisplatin, and fluorouracil; PF: Cisplatin and fluorouracil.

Table 5 Concurrent regimens after induction

Study Concurrent chemotherapy Radiation Notes
Tax 323 None Conventional (66 to 70 Gy), accelerated Only study not to use concurrent
(70 Gy) or hyperfractionated (74 Gy)  chemotherapy
Tax 324 Carboplatin AUC 1.5, weekly Radiation 2 Gy per day, 5 d a week for
a total of 70-74 Gy
PARADIGM: responders Carboplatin AUC 1.5, weekly 70 Gy over 7 wk Regimen varied by response to induction
PARADIGM: non- Docetaxel 20 mg/m”* weekly Accelerated concomitant boost over 6 Regimen varied by response to induction
responders wk (72 Gy)
DeCIDE CRT: five 14 d cycles of docetaxel (day 1), Twice daily radiation (day 1-5) Split course radiation
fluorouracil (day 0-4) and hydroxyurea
(day 0-4)

induction treatment regiments. As summarized in Table 5 REFERENCES

there is evidence to support a wide range of post-induc-

tlon_ Chem_orz.;ldlatlon regimens 1nclud1ng docetaxe_l, carbo- JE, Schuller DE, Forastiere AA. An intergroup phase III com-
platin, radiation alone "l.nd the more (.:OInp lex _spht—course parison of standard radiation therapy and two schedules of
poly-chemotherapy University of Chicago regimen. concurrent chemoradiotherapy in patients with unresect-
able squamous cell head and neck cancer. | Clin Oncol 2003;
21: 92-98 [PMID: 12506176 DOI: 10.1200/JC0O.2003.01.008]

CONCLUSION 2 Pfister DG, Ang KK, Brizel D. NCCN Practice Guidelines in

Chemother : imbortant com ¢ in the treat Oncology, Head and Neck Cancers. Version 2, 2013. USA:
cmotherapy 1s an important component in the treat- National Comprehensive Cancer Network®, 2013

ment of local advanced HNSCC in selected patients. 3 Brizel DM, Albers ME, Fisher SR, Scher RL, Richtsmeier

1 Adelstein DJ, Li Y, Adams GL, Wagner H, Kish JA, Ensley

Most published chemotherapy data supports the use of W], Hars V, George SL, Huang AT, Prosnitz LR. Hyper-
bolus cisplatin given concurrendy with radiation. Newer fractionated irradiation with or without concurrent chemo-
data supports targeted therapy with cetuximab as well. therapy for locally advanced head and neck cancer. N Engl

The role of alternative chemotherapy regimens is less ] Med 1998; 338: 1798-1804 [PMID: 9632446 DOI: 10.1056/

. K K K K NEJM199806183382503]

clear. Studies looking at induction chemotherapy did 4  Denis F, Garaud P, Bardet E, Alfonsi M, Sire C, Germain T,
not reveal a survival benefit to induction chemotherapy Bergerot P, Rhein B, Tortochaux J, Calais G. Final results of
although it is possible that patients at increased risk for the 94-01 French Head and Neck Oncology and Radiother-
distant metastatic disease may benefit from induction aRYhGrouP ragdomiz(eicll t-r}ilal con;paring }‘adigtherapzl’ alone
. . with concomitant radiochemotherapy in advanced-stage
chemotherapy, future studies will need to be performed oropharynx carcinoma. J Clin Oncol 58;)4; 22: 69-76 [PMIgD:

to fgrther clarify which patients are best suited to an in- 14657228 DOL: 10.1200/JCO.2004.08.021]
duction chemotherapy approach- 5  Bourhis J, Sire C, Graff P, Grégoire V, Maingon P, Calais G,
While waiting for further data to help pick ideal pa- Gery B, Martin L, Alfonsi M, Desprez P, Pignon T, Bardet E,
tients for induction chemotherapy, at our institution we Rives M, Geoffrois L, Daly-Schveitzer N, Sen S, Tuchais C,

Dupuis O, Guerif S, Lapeyre M, Favrel V, Hamoir M, Lusin-
chi A, Temam S, Pinna A, Tao YG, Blanchard P, Aupérin
A. Concomitant chemoradiotherapy versus acceleration of

currently recommend induction chemotherapy for pa-
tients with N3 disease and patients who are expected to

hav.e a delay in §tarting concurrent CRT. We fee.l that Fhis radiotherapy with or without concomitant chemotherapy
patient subset is most likely to benefit from induction in locally advanced head and neck carcinoma (GORTEC
therapy. 99-02): an open-label phase 3 randomised trial. Lancet

Roaishidenge ~ WJCO | www.wjgnet.com 971 December 10, 2014 | Volume 5 | Issue5 |



10

11

12

13

14

15

16

17

JRaishideng®

Georges P et a/. Chemotherapy for HNSCC

Oncol 2012; 13: 145-153 [PMID: 22261362 DOI: 10.1016/
51470-2045(11)70346-1]

Posner MR, Haddad RI, Wirth L, Norris CM, Goguen LA,
Mahadevan A, Sullivan C, Tishler RB. Induction chemo-
therapy in locally advanced squamous cell cancer of the head
and neck: evolution of the sequential treatment approach.
Semin Oncol 2004; 31: 778-785 [PMID: 15599855 DOI: 10.1053/
j.seminoncol.2004.09.007]

Burtness B. The role of cetuximab in the treatment of squa-
mous cell cancer of the head and neck. Expert Opin Biol Ther
2005; 5: 1085-1093 [PMID: 16050785 DOI: 10.1517/14712598.
5.8.1085]

Paccagnella A, Ghi MG, Loreggian L, Buffoli A, Koussis H,
Mione CA, Bonetti A, Campostrini F, Gardani G, Ardizzoia
A, Dondi D, Guaraldi M, Cavallo R, Tomio L, Gava A. Con-
comitant chemoradiotherapy versus induction docetaxel,
cisplatin and 5 fluorouracil (TPF) followed by concomitant
chemoradiotherapy in locally advanced head and neck
cancer: a phase II randomized study. Ann Oncol 2010; 21:
1515-1522 [PMID: 20032123 DOI: 10.1093 / annonc/ mdp573]
Pignon JP, le Maitre A, Maillard E, Bourhis ]J. Meta-analysis of
chemotherapy in head and neck cancer (MACH-NC): an update
on 93 randomised trials and 17,346 patients. Radiother Oncol 2009;
92: 4-14 [PMID: 19446902 DOI: 10.1016/j.radonc.2009.04.014]
Dassonville O, Formento JL, Francoual M, Ramaioli A,
Santini J, Schneider M, Demard F, Milano G. Expression
of epidermal growth factor receptor and survival in upper
aerodigestive tract cancer. | Clin Oncol 1993; 11: 1873-1878
[PMID: 8410112]

Xia W, Lau YK, Zhang HZ, Xiao FY, Johnston DA, Liu AR, Li
L, Katz RL, Hung MC. Combination of EGFR, HER-2/neu,
and HER-3 is a stronger predictor for the outcome of oral
squamous cell carcinoma than any individual family mem-
bers. Clin Cancer Res 1999; 5: 4164-4174 [PMID: 10632356]
Choong N, Vokes E. Expanding role of the medical on-
cologist in the management of head and neck cancer. CA
Cancer ] Clin 2008; 58: 32-53 [PMID: 18096865 DOI: 10.3322/
CA.2007.0004]

Haddad RI, Shin DM. Recent advances in head and neck
cancer. N Engl | Med 2008; 359: 1143-1154 [PMID: 18784104
DOI: 10.1056/ NEJMra(0707975]

Bonner JA, Harari PM, Giralt J, Azarnia N, Shin DM, Cohen
RB, Jones CU, Sur R, Raben D, Jassem J, Ove R, Kies MS,
Baselga ], Youssoufian H, Amellal N, Rowinsky EK, Ang
KK. Radiotherapy plus cetuximab for squamous-cell carci-
noma of the head and neck. N Engl | Med 2006; 354: 567-578
[PMID: 16467544 DOI: 10.1056/ NEJMo0a053422]

Giralt J, Fortin A, Mesia R, Minn H, Henke M, Ancona AY.
A phase II, randomized trial (CONCERT-1) of chemoradio-
therapy (CRT) with or without panitumumab (pmab) in pa-
tients (pts) with unresected, locally advanced squamous cell
carcinoma of the head and neck (LASCCHN). J Clin Oncol
2012; 30 (suppl): abstr 5502

RTOG 0522: a randomized phase III trial of concurrent
accelerated radiation and cisplatin versus concurrent ac-
celerated radiation, cisplatin, and cetuximab [followed by
surgery for selected patients] for Stage III and IV head and
neck carcinomas. Clin Adv Hematol Oncol 2007; 5: 79-81
[PMID: 17344795]

ClinicalTrials.gov: Radiation Therapy With cisplatin or Ce-
tuximab in Treating Patients With Oropharyngeal Cancer.
Available from: URL: http: //clinicaltrials.gov/ct2/show/

WJCO | www.wjgnet.com

18

19

20

21

22

23

24

25

26

27

972

NCT01302834?term=RTOG 1016&rank=1

Fu KK, Pajak TF, Trotti A, Jones CU, Spencer SA, Phillips
TL, Garden AS, Ridge JA, Cooper JS, Ang KK. A Radiation
Therapy Oncology Group (RTOG) phase III randomized
study to compare hyperfractionation and two variants of
accelerated fractionation to standard fractionation radio-
therapy for head and neck squamous cell carcinomas: first
report of RTOG 9003. Int | Radiat Oncol Biol Phys 2000; 48:
7-16 [PMID: 10924966 DOI: 10.1016/50360-3016(00)00663-5]
Posner MR, Hershock DM, Blajman CR, Mickiewicz E, Win-
quist E, Gorbounova V, Tjulandin S, Shin DM, Cullen K, Er-
vin T], Murphy BA, Raez LE, Cohen RB, Spaulding M, Tish-
ler RB, Roth B, Viroglio Rdel C, Venkatesan V, Romanov I,
Agarwala S, Harter KW, Dugan M, Cmelak A, Markoe AM,
Read PW, Steinbrenner L, Colevas AD, Norris CM, Had-
dad RI. Cisplatin and fluorouracil alone or with docetaxel
in head and neck cancer. N Engl | Med 2007; 357: 1705-1715
[PMID: 17960013 DOI: 10.1056/ NEJMo0a070956]

Vermorken JB, Remenar E, van Herpen C, Gorlia T, Mesia R,
Degardin M, Stewart JS, Jelic S, Betka ], Preiss JH, van den
Weyngaert D, Awada A, Cupissol D, Kienzer HR, Rey A,
Desaunois I, Bernier J, Lefebvre JL. Cisplatin, fluorouracil,
and docetaxel in unresectable head and neck cancer. N Engl
J Med 2007; 357: 1695-1704 [PMID: 17960012 DOI: 10.1056/
NEJMo0a071028]

Haddad R, O’Neill A, Rabinowits G, Tishler R, Khuri F, Ad-
kins D, Clark ], Sarlis N, Lorch J, Beitler JJ, Limaye S, Riley S,
Posner M. Induction chemotherapy followed by concurrent
chemoradiotherapy (sequential chemoradiotherapy) versus
concurrent chemoradiotherapy alone in locally advanced
head and neck cancer (PARADIGM): a randomised phase
3 trial. Lancet Oncol 2013; 14: 257-264 [PMID: 23414589 DOI:
10.1016/51470-2045(13)70011-1]

Cohen EEW, Karrison T, Kocherginsky M, Huang CH,
Agulnik M, Mittal BB. DeCIDE: A phase III randomized
trial of docetaxel (D), cisplatin (P), 5-fluorouracil (F) (TPF)
induction chemotherapy (IC) in patients with N2/N3 local-
ly advanced squamous cell carcinoma of the head and neck
(SCCHN). ] Clin Oncol (Internet)2012; 30 suppl : abstr 5500
Bauman J, Langer C, Quon H, Algazy K, Lin A, Desai A,
Mutale F, Weiss J. Induction chemotherapy with cetuximab,
carboplatin and paclitaxel for the treatment of locally ad-
vanced squamous cell carcinoma of the head and neck. Exp
Ther Med 2013; 5: 1247-1253 [PMID: 23599744 DOI: 10.3892/
etm.2013.948]

Haddad RI, Posner MR. Induction chemotherapy in head
and neck cancer. | Clin Oncol 2009; 27: e52-e53; author reply
e54 [PMID: 19597015 DOI: 10.1200/JC0O.2009.23.7206]

Ang KK, Harris J, Wheeler R, Weber R, Rosenthal DI,
Nguyen-Tan PF, Westra WH, Chung CH, Jordan RC, Lu C,
Kim H, Axelrod R, Silverman CC, Redmond KP, Gillison
ML. Human papillomavirus and survival of patients with
oropharyngeal cancer. N Engl | Med 2010; 363: 24-35 [PMID:
20530316 DOI: 10.1056/ NEJMo0a0912217]

Gibson MK, Forastiere AA. Reassessment of the role of
induction chemotherapy for head and neck cancer. Lancet
Oncol 2006; 7: 565-574 [PMID: 16814208 DOI: 10.1016/
S1470-2045(06)70757-4]

Kubicek GJ, Champ C, Fogh S, Wang F, Reddy E, Intenzo C,
Dusing RW, Machtay M. FDG-PET staging and importance
of lymph node SUV in head and neck cancer. Head Neck Oncol
2010; 2: 19 [PMID: 20637102 DOI: 10.1186,/1758-3284-2-19]

P- Reviewer: Howren MB, Kawamata H, Stack BC
S- Editor: Wen LL  L- Editor: A E- Editor: Lu Y]

December 10, 2014 | Volume 5 | Issue5 |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

© 2014 Baishideng Publishing Group Inc. All rights reserved.



