
ABSTRACT

The treatment of patientswith locoregionally advanced squa-
mous cell cancer of the head and neck is still evolving. Induc-
tion chemotherapy (IC) is widely used in this patient
population and it is unclear how to best incorporate IC into
multimodality treatment. Recently, the results of two ran-
domized clinical trials were presented (the PARADIGM and
Docetaxel Based Chemotherapy Plus orMinus Induction Che-
motherapy to Decrease Events in Head and Neck Cancer tri-

als), which showedno demonstrable benefit of IC followed by
concurrent chemoradiation over concurrent chemoradio-
therapyalone.However,a lowerrateofdistantmetastaticdis-
ease was noted, suggesting that patients who are at high risk
for metastatic disease may benefit from IC. This review sum-
marizeshowIChasevolvedover theyears,providesanupdate
of recent developments, and discusses how ICmaydevelop in
the future.TheOncologist2013;18:288–293

Implications for Practice: Chemotherapy remains an integral part of management of the patient with locoregionally advanced
squamous cell cancer of the head and neck. Data from recent trials do not showa survival advantage from induction chemother-
apy(IC)overconcurrentchemoradiation,but therearesignificant limitationstothesestudiesasdetailed inthis review. ICremains
anoption for treating locoregionallyadvanceddiseaseandcouldbeconsidered forpatientswhoareathigh risk fordistant failure.

PERSPECTIVE

Malignancies of the head and neck account for an estimated
52,160 newly diagnosed cancers in the U.S. each year, and
nearly 12,000 deaths [1]. Squamous cell carcinoma of the
head and neck (SCCHN) accounts for 90% of such malignan-
cies. Despite treatment advances and early multimodality
therapy, 5-year survival rates have remained dismal for pa-
tients with locoregionally advanced disease [2–4].

Treatment strategies for patients with locoregionally ad-
vancedSCCHNhavemovedaway frompoorly effective single-
modality therapy and now encompass a multimodality
approach (surgery, chemotherapy, radiation [RT], and tar-
getedmolecular therapeutics). In 2009, a largemeta-analysis
of the use of chemotherapy in head and neck cancer was up-
dated, incorporating data from 87 trials and 17,346 patients,
confirming the benefit of chemotherapy (given as concurrent
chemoradiotherapy [CRT], induction chemotherapy [IC], or
adjuvant treatment) in patientswith locoregionally advanced
SCCHN at all tumor sites (Table 1) [5, 6]. The observed benefit
of chemotherapywas an absolute 4.5% higher 5-year survival
rate. Subgroupanalysis revealed that therewas a2.4%overall
survival (OS)benefit in favorof IC (hazard ratio [HR], 0.96; 95%
confidence interval [CI], 0.90–1.02; p � .18) compared with
locoregional treatment with concomitant CRT, with 26 of the
31 induction trials combining 5-fluorouracil (5-FU) and plati-

numtherapy.Althoughtherisk fordeathwas lower inpatients
who were treated with concomitant CRT (HR, 0.81; 95% CI,
0.78–0.86) in the indirect comparison, therewas amore pro-
nouncedeffectondistantmetastasis in the ICgroup (HR,0.73;
95% CI, 0.61–0.88 vs. HR, 0.88; 95% CI, 0.77–1).

Historically, therationalebehindtheconceptof induction-
based therapies relates to a number of advantages: tumor
shrinkage, reducing metastatic disease, assessment of tumor
responsiveness, and organ preservation in patients with la-
ryngeal cancer [7]. Following initial studies with earlier regi-
mens in the 1980s, cisplatin plus 5-FU (PF) became known as
theWayneState regimenandhadbeen the standard for IC for
many years based on the observation of high response rates
and the elimination of the need for surgery in some patients
[8–11]. One of themain questions debatedwaswhether or not
the advantages of induction treatment by achieving tumor con-
trol locally andatdistant sites couldoffset thepotential harmre-
sulting from the delay of definitive treatment—surgery or RT
withorwithoutchemotherapyinpatientswithlocoregionallyad-
vancedcurable stage III and stage IVSCCHN[12].

The Department of Veterans Affairs Laryngeal Cancer
Study, a large, randomizedmulti-institutional trial, compared
IC with PF followed by RT with laryngectomy followed by RT
aloneand found similar survival outcomes inbotharmsbut an
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encouraging 64% organ preservation rate in patients with ad-
vanced laryngeal cancerwho received IC [13]. Thereafter, the
FrenchGrouped’EtudedesTumeursde laTêteetduCoustudy
by Domenge et al. [14] compared PF followed by locoregional
treatment (surgeryplusRT vs. RTalone)with the same locore-
gional treatment alone in patients with resectable and unre-
sectable oropharyngeal carcinoma and demonstrated a
significantly longer survival time among patients who had re-
ceived IC with PF (median survival time, 5.1 years compared
with3.3years;p� .03).Thatstudyalsoconfirmedresults from
aprevious ItalianstudybyPaccagnellaandcolleaguesthathad
shown a superior survival outcome in patients with unresect-
able diseasewho underwent IC [15].

TheRadiationTherapyOncologyGroup(RTOG)91–11trial
compared ICwithPF followedbyRT, concurrent CRTusingbo-
lus cisplatin, and RT alone for organ preservation in patients
with stage III and stage IV laryngeal cancer [2]. The results
from547patients showedthat theproportionofpatientswith
an intact larynx at 2 years was higher in the IC and concurrent
CRT groups than in the RT alone group. Survival rates were
similar in all groups. A 5-year follow-up of that trial demon-
stratedthatconcurrentCRTand ICwereequivalent in termsof
the laryngectomy-free survival interval and, again, were bet-
ter than RT alone (p � .011). The laryngeal preservation rate
was greater with concurrent CRT than with PF followed by RT
(p� .029)andwithRTalone (p� .00017),but thesurvivalout-
comewas surprisingly betterwith PF thanwith either concur-
rent CRT or RT alone, although the difference did not reach
statistical significance (IC, 59.2%; CRT, 54.6%; RT, 53.5%: HR
for ICvs.CRT,1.244;95%CI,0.938–1.649;p� .13;HR for ICvs.
RT, 1.2; 95% CI, 0.9–1.608; p � .21; HR for RT vs. CRT, 1.04;
95% CI, 0.789–1.372; p� .78) [16].

As mentioned earlier, the data from the updated Meta-
Analysis of Chemotherapy in Head and Neck Cancer meta-
analysis suggested only a modest benefit in terms of the OS
rate (2.4%) with IC, which led some clinicians to question the
benefitof ICtreatment[6].However,oneshouldnotethat IChad
amore pronounced effect on distant metastasis, with an abso-
lutedifferenceof4.3%(p� .001)at5years,suggestingapossible
benefit to addingneoadjuvant therapy to concomitantCRT. Fur-
thermore, trials investigating taxane-based induction therapy
added to thePF regimenwerenot included in themeta-analysis,
thuspotentiallymutingamorepronouncedeffect.

TheEuropeanOrganization forResearchandTreatmentof
Cancer evaluated PF ICwith definitive RT versus standard sur-
geryandRT inaphase III trial inpatientswithoperable, locore-
gionally advancedpiriformsinus cancer [17].Whencompared
with surgical resection, organ preservation was achieved in

42% of cases, with lower distant failure rates and without
compromising the OS outcome. Recently, the 10-year fol-
low-updatawerepublished,which alsodemonstrated similar
long-termOS rates in the two arms (13.8% vs. 13.1%) but per-
hapsa slightlybetterprogression-free survival (PFS) ratewith-
out achieving statistical significance in patients who had
received IC (8.5%vs. 10.8%;HR, 0.81; 95%CI, 0.60–1.09) [18].
Amore recentphase III trial in2009evaluatedPF ICandRT (se-
quential arm) comparedwith alternating PF-basedCRT (alter-
natingarm) inpatientswithoperable, advanced laryngeal and
hypopharyngeal cancer [19]. That study found similarmedian
OS and PFS rates, as well as similar survival times with a func-
tional larynx at amedian follow-up duration of 6.5 years. Con-
sistent with results from previous trials, IC appeared
equivalent to concurrentCRT in termsof the survival outcome
and organ preservation rate.

In the last 10 years, taxane therapy has inspired a resur-
genceof interest in IC for treating patientswith locoregionally
advancedSCCHN. In1998,atrial fromtheEasternCooperative
OncologyGroupenrolled30patientswith recurrent,metastatic,
or locoregionally advanced, incurable SCCHN to receive high-
dose paclitaxel, noting a response in 40% of patients (four com-
plete andeight partial responses) [20]. These results led theway
for investigating the active role of taxane therapy in the treat-
ment of patients with SCCHN. Several groups aimed to investi-
gate theclinicalbenefit, if any,of adding taxane therapy to the IC
regimen.Aseriesofphase Iandphase II trialsusedahigh-and in-
termediate-dose docetaxel, cisplatin, and 5-FU (TPF)-based IC
regimen forpatientswithadvancedSCCHN[21–24].

Following phase II trials involving the addition of taxane
therapy, three randomized phase III trials emerged to explore
thebenefit of inductionTPFversusPFalone in termsof clinical
outcomes (Table 2). In the European TAX-323 study, 358 pa-
tientswith stage III or stage IVunresectablediseaseandnoev-
idence of distantmetastasis (80% of patients included had T3
or T4 lesions and 71% had N2 or N3 nodal disease) were ran-
domized to TPF (docetaxel, 75 mg/m2 on day 1; cisplatin, 75
mg/m2onday1;5-FU,750mg/m2bycontinuous infusion for5
days) or PF therapy (cisplatin, 100mg/m2; 5-FU, 1,000mg/m2

by continuous infusion on days 1–5) for up to four cycles fol-
lowed by RT in both treatment arms [4]. Dosing in the experi-
mental arm was selected based on previous studies, which
haddemonstrateda reasonable safetyprofilewhilemaintain-
ing efficacy [24]. At a median follow-up of 32.5 months, the
PFS interval was longer in the TPF arm (11 months vs. 8.2
months; HR, 0.72; 95% CI, 0.57–0.91; p � .007). Treatment
with TPF resulted in a lower risk for death of 27% (p � .02),
with an OS time of 18.8 months, compared with 14.5 months

Table 1. Summary of themeta-analysis of theMeta-Analysis of Chemotherapy in Head andNeck Cancer collaborative group
[4]: Effects of chemotherapy on survival rate (SR) at 5 years

Trial category n of trials (patients) Hazard ratio (95% confidence interval) p-value 5-yr SR

All trials 108 (17,493)a

Adjuvant 12 (1,244) 1.06 (0.95–1.18) .31

Induction 34 (5,311) 0.96 (0.90–1.02) .18 �2.4%

Concomitant 62 (9,615) 0.81 (0.78–0.86) �.0001 �6.5%
aSome trials had strata that corresponded to different locoregional treatments or chemotherapies, and some trials had three arms or a 2� 2
design, which led to some arms being used twice in the analysis such that the number of comparisons in themeta-analysis was 108.
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in thePFgroup (HR,0.73;95%CI, 0.56–0.94;p� .02). TPFwas
better tolerated, with fewer adverse events (including nau-
sea, mucositis, vomiting, grade 3 hearing loss). However,
there were higher incidences of neutropenia (76.9% vs.
52.5%) and febrile neutropenia (5.2% vs. 2.8%) in patients re-
ceiving TPF, although the rates of death from toxicity were
lower (2.3%vs. 5.5%). Thirty-eight patients in the TPF armand
60 patients in the PF arm discontinued chemotherapy, with
themost frequent reasonsbeingdiseaseprogression,adverse
events, and death. Distant relapses were slightly more fre-
quent in the PF group but the difference was not statistically
significant (12.3% vs. 10.3%). Short-term health-related qual-
ity of life (HRQoL) data suggest that, 6 months following the
completionofRT, theglobalHRQoLwashigher in theTPFarm,
and it even has demonstrated cost-effectiveness [25, 26].
Long-term follow-up was recently presented from 308 (86%) of
the randomized patients from the original TAX-323 cohort [27].
The5-yearPFSrateremainedgreater intheTPFgroupthaninthe
PF treatment group (22.9% vs. 13.5%). Themedian OS duration
wasalsosignificantlygreater intheTPFarm(18.8monthsvs.14.5
months), aswas the5-yearOS rate (27.5%vs. 18.6%).

The second phase III trial, TAX-324, randomized 501 pa-
tientswith both resectable and unresectable stage III or stage
IV disease without distant metastasis (�70% of patients in
both arms had T3 or T4 disease;�60% had N2 or N3 disease)
and those who were candidates for organ preservation to ei-
ther TPF (docetaxel, 75mg/m2 on day 1; cisplatin, 100mg/m2

onday1;5-FU,1,000mg/m2bycontinuous infusion for5days)
or PF (cisplatin, 100mg/m2; 5-FU, 1,000mg/m2by continuous
infusion on days 1–5) for three cycles followed by concurrent
CRTwithweekly carboplatin anddaily RT [3]. At aminimumof
2yearsof follow-up(�3years for69%ofpatients), themedian
OS time was significantly longer in the TPF arm than in the PF
arm(71monthsvs. 30months). Therewasbetter locoregional
control in the TPF arm than in the PF arm (p� .04), but the in-
cidences of distantmetastasis in the two groups did not differ
significantly (p� .14). Those rateswerequite low inbotharms
at 5% and 9%, respectively. Similar to the TAX-323 study, the
ratesofneutropenia andneutropenic feverwerehigher in the
TPF group (83% vs. 56% and 12% vs. 7%, respectively). Most
patients went on to complete definitive concurrent CRT, but
68patients (27%) in theTPFgroupand79patients (32%) in the
PF group discontinued treatment, primarily as a result of dis-
ease progression. Recently, a 5-year update of the TAX-324
studywas published [28]. Follow-up data from 425 of the 501

patients was collected with a median follow-up of 71months
and a minimum follow-up of 5 years. The median OS time in
the TPF treatment arm remained significantly longer (71
months vs. 35 months; p � .013). At 5 years, 52% and 42% of
the TPF and PF patients were alive, respectively. As stated, in
both the TAX-323 and TAX-324 studies, TPF was associated
with a higher rate of febrile neutropenia. Prophylactic use of
antibioticswas required,but theuseofgrowth factorswasop-
tional, perhaps accounting for the difference in infectious
complications from the three-drug combination. However,
deaths related to toxic events were less frequent in the TPF
groups in both trials. To achieve good outcomes, administra-
tion of TPF requiresmeticulous supportive care, including ag-
gressive i.v. hydration, mouth care, and the use of
prophylactic antibiotics, and a low threshold for the use of
growth factors.With thesemeasures, only a small percentage
ofpatientsshouldbeunable tocompleteRTorconcurrentCRT
as shown in the TAX-323 and TAX-324 studies.

In recent years, the importanceof thehumanpapillomavi-
rus (HPV) as a prognostic marker in head and neck cancer has
been recognized. The association betweenHPV status andOS
timewas examined in the TAX-324 study population [29]. Tis-
sues from untreated oropharyngeal (OPC) tumors were stud-
ied using polymerase chain reaction for HPV subtype 16. Of
264 patients with OPC tumors, 111 (42%) had evaluable biop-
sies, of which 56 (50%) were HPV�. OS and PFS rates at 1–5
yearswere significantly better for HPV� patients (OS rate at 5
years, 82% vs. 35%).

The GORTEC (Groupe Oncologie Radiotherapie Tête et
Cou) 2000–2001 trial sought to determine whether or not
addingdocetaxel to thePFregimen increased larynxpreserva-
tion rates [30]. Twohundred thirteenpatientswith resectable
laryngeal or hypopharyngeal cancer were randomized to
three cyclesof TPForPF. Patientswhodemonstratedaclinical
response to IC (tumor regression �50% and recovery of nor-
mal laryngealmobility) receivedRTwith orwithout additional
chemotherapy, whereas those who failed to respond under-
went total laryngectomy followed by RTwith orwithout adju-
vant chemotherapy. With a median follow-up of 36 months,
the laryngeal preservation rate was significantly higher in the
TPF treatment arm (70.3% vs. 57.5%). The overall response
rate was 80% in the TPF group, versus 59.2% in the PF group
(p � .002). As in other IC trials, the TPF treatment arm had
higher rates of grade 4 neutropenia and febrile neutropenia,
whereas the PF treatment armhadmore cases of grade 3 and

Table 2. Experiencewith docetaxel-based induction therapy in the treatment of patients with locally advanced squamous cell
carcinoma of the head and neck

Study n (criteria) Primary endpoints Regimen Summary of results

Vermorkenet al. (2007) [4]
(TAX-323)

358 (unresectable) PFS PF3RTvs. TPF3RT TPF had longer PFS time (11mos vs.
8.2mos) andOS time (p� 0.05)

Posneret al. (2007) [3]
(TAX-324)

501 (advanced) OS PF3CRTvs. TPF3CRT TPF had higher OS rate (62% vs. 48%;
p� .01)

Pointreauet al. (2009) [30]
(GORTEC)

213 (resectable) Larynx preservation PFvs. TPF3RTorCRT Larynx preservation rate higherwith
TPF (70% vs. 58%), higher CR rate

Modified from Lorch J, PosnerMR,Wirth LJ et al. Induction chemotherapy in locally advanced head and neck cancer: A new standard of care?
Hematol Oncol Clin N Am2008 22:1155–1163.
Abbreviations: 5-FU, 5-fluorouracil; CR, complete response; CRT, chemoradiation; GORTEC, GroupeOncologie Radiotherapie Tête et Cou; OS,
overall survival; PF, cisplatin plus 5-FU; PFS, progression-free survival; RT, radiation therapy; TPF, docetaxel, cisplatin, and 5-FU.
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4stomatitis, thrombocytopenia, andgrade4creatinineeleva-
tion. Despite the better larynx preservation rate in the TPF
arm, theOS timeswere similar, asonewouldexpect in a laryn-
geal cancer study given the viable surgical salvage option for
this disease.

Another study, the French Targeted Therapy With An In-
duction Chemotherapy Platform study, was initially pre-
sented in 2009 with an update in 2011 and has further
documented the efficacy of TPF in the upfront setting. In that
trial, 153 previously untreated patients with stage III—IV lar-
ynx or hypopharynx SCC and candidates for total laryngec-
tomy were treated with three cycles of TPF (docetaxel and
cisplatin, bothat 75mg/m2onday1; 5-FU, 750mg/m2perday
on days 1–5). Patients with a�50% response underwent sur-
gery. Responders who had a �50% reduction in tumor size
were randomized to either concurrent CRT with bolus cispla-
tin (70 Gy plus cisplatin at 100mg/m2 on days 1, 22, and 43 of
RT, resulting in a very high cumulative cisplatin dose of 525
mg/m2) or concurrent CRT with cetuximab (70 Gy with a 400-
mg/m2 cetuximab loading dose before RT and 250 mg/m2 on
the first day of the 7 weeks of RT). Among the 116 patients
(75.8%)whoachievedasignificant responseandcontinuedon
concurrentCRT, the larynxpreservation ratesand larynx func-
tion preservation rates were similar in the two arms, with a
better adherence to treatment and less toxicity in the cetux-
imab arm. Although the study arm showed good compliance
with the regimen, there was more in-field grade 3 and 4 skin
toxicity (57%vs. 26%)andahigher rateof locoregional failure.
Surgical control could be achieved in amajority of these cases
(seven of 12), accounting for the similar OS outcome as in the
standard treatment arm, in which seven relapses occurred,
none of which could be salvaged surgically.

With TPFestablishedas a standard for IC, a numberof ran-
domized trials have attempted to define the role of IC (as part
of sequential treatment) versus the current standard of care,
concurrentCRT.AEuropeanphase II randomizedtrial recently
investigated the efficacy of adding a TPF-based IC regimen to
traditional concurrent CRT [31]. In total, 101 patients with
stage III or stage IV disease without distant metastasis were
randomized to concurrent CRT alone (two cycles of cisplatin,
20 mg/m2 on days 1–4, plus 5-FU, 800 mg/m2 by continuous
infusion for 96 hours duringweek 1 andweek 6of RT) or three
cycles of TPF (docetaxel, 75mg/m2 on day 1; cisplatin, 80mg/
m2 on day 1; 5-FU, 800 mg/m2 by continuous infusion for 96
hours every 3 weeks) followed by the above concurrent CRT
regimen. The primary endpoint was the rate of radiologic
complete response (CR) at 6–8weeks. The CR ratewas signif-
icantly higher in the TPF IC arm followed by concurrent CRT
than in the concurrent CRTonly arm (50%vs. 21.2%). Remark-
ably, the median PFS and OS times were longer in the TPF IC
treatment group (33.3 months vs. 19.7 months and 39.6
months vs. 30.4 months, respectively) in this relatively small
study. Hematologic and nonhematologic toxic effects during
concurrent CRT were similar in the two study groups. These
findings led to the currently ongoing Italian phase III study
with the same regimen.

Results from a Spanish trial were presented as an abstract
in 2009 [32]. Four hundred thirty-nine patients with stage III
and stage IV locally advancedHNCwere randomized to either
concurrent CRT (cisplatin andRT), ICwith PF, or ICwith TPF (as

part of sequential treatment). In patientswhohad received at
least one cycle of IC, themedian time to treatment failurewas
12.5 months with sequential treatment, versus 4.9 months
with concurrent CRT alone (p� .001; HR, 0.57; 95% CI, 0.44–
0.74). The locoregional control ratewas 60.9% for IC and CRT,
versus 44.5% for CRT (p� .003; odds ratio, 0.52; 95% CI, 0.3–
0.81). Grade 3 or 4 adverse events (sequential treatment vs.
concurrent CRT) occurred in 83% versus 69% of patients and
included febrile neutropenia (10% vs. 1%) and stomatitis
(43.7% vs. 37%). The analysis of that trial is compromised be-
causeof the lackofan intent-to-treatanalysisandtheabsence
of survival data as well as detailed failure data. A full updated
analysis has not been published to date.

Recently, the results of the PARADIGM study, an interna-
tional multicenter phase III clinical trial comparing TPF IC fol-
lowed by concurrent CRT (sequential treatment) and
cisplatin-basedconcurrentCRT in145patientswith stage III or
stage IV locally advanced SCCHNwere reported [33]. The trial
was stopped early before reaching its full accrual of 300 pa-
tients because of slow enrollment. Patientswere randomized
to induction TPF for three cycles followed by stratification ac-
cording to treatment response versus concurrent CRT alone.
Goodresponders to ICcontinuedwith theconcurrentCRTreg-
imen as in the experimental arm of the TAX-324 study with
weekly carboplatin. Poor responders received weekly do-
cetaxel with accelerated RT along the lines of the experimen-
tal arm in the RTOG 0129 trial, which since has been shown to
be as effective as three doses of cisplatin and standard daily
RT. This was compared with concurrent CRT, which consisted
of twodoses of cisplatin at 100mg/m2 every 3weeks on day 1
and day 22 of standard RT. At a median follow-up duration of
49 months, 41 patients had expired (20 in the standard ther-
apyarmand21 in theconcurrentCRTarm).The3-yearsurvival
rateswere remarkably similar at 73% in the ST armand78% in
theconcurrentCRTarm(HR,1.09;95%CI,0.59–2.03;p� .77).
The 3-year PFS rates were 67% in the ST arm and 73% in the
concurrent CRT arm (HR, 1.2; 95% CI, 0.65–2.22; p � .55). As
expected, the ST arm had a greater number of patients with
grade 3 or 4 febrile neutropenia. There was no significant dif-
ference in the distant failure rates but the number of events
was small.

Results of the Docetaxel Based Chemotherapy Plus orMi-
nus Induction Chemotherapy to Decrease Events in Head and
NeckCancer (DeCIDE) trial, a randomized, open-label phase III
clinical trial, were also reported at the annual American Soci-
ety of Clinical Oncology convention [34]. Two hundred eighty
patients with locoregionally advanced SCCHN and N2 or N3
disease were randomized to receive concurrent CRT alone (5
days of docetaxel, 25mg/m2, 5-FU, 600mg/m2, hydroxyurea,
500mg twice daily, and RT, 150 cGy twice daily, followed by a
9-day break) or two cycles of IC (docetaxel, 75 mg/m2; cispla-
tin, 75mg/m2; 5-FU, 750mg/m2 on days 1–5) followed by the
same concurrent CRT regimen. That trial also accrued slowly
and the originally planned accrual goal of 400 was not
achieved. The primary endpoint was the OS time with a mini-
mum follow-up duration of 24 months. Of the 142 patients
randomized to the IC arm, 87% continued to concurrent CRT.
However, �75% of patients received the target dose of 5-FU
in both arms. Overall, high survival rates were noted in both
treatment arms and no difference in the OS time, the study’s

291Hanna, Haddad, Lorch

www.TheOncologist.com ©AlphaMed Press 2013



primary endpoint, was observed. Interestingly, however,
therewasa lowernumberofdistant failureswith IC, providing
more evidence to support the concept that IC is able to elimi-
nate micrometastatic distant disease. The most common
addedgrade3or4toxicities in the ICarmincluded—asexpect-
ed—febrile neutropenia (9%) andmucositis (8%).

FUTURE OF IC
The DeCIDE and PARADIGM trials were designed to settle the
much debated questions around IC. Neither study enrolled
theoriginal plannednumberofpatients and thismakes the in-
terpretation of the results quite challenging. The negative re-
sults came as a disappointment and raise the question of
whether or not IC should be administered at all given the
added toxicity and expense of treatment.

There are several obvious limitations to these trials. First,
both trialswere stoppedearly or theaccrual goalwas reduced
significantly because of slow enrollment. The PARADIGM trial
was originally planned to include300patients and theDeCIDE
trial was originally planned to include 400 patients. It is there-
forenot surprising that theprimary goal todetect adifference
in the survival timewas not achieved.

Furthermore, the profound impact of HPV on the progno-
sis of patients with SCCHNwas unknown at the time the trials
were planned, and tissue for HPV analysis for a post hoc anal-
ysis is not available for either study. However, themajority of
the patients in both trials had SCC of the oropharynx, which is
HPV-associated in the majority of cases and has an excellent
prognosis.Thiscertainlycontributedtothelowrateofeventsand
thenegativeoutcomeofthesetrialsbyreducingthepowerofthe
analysis. Certainly the potential role for IC in treating patients
withHPV� tumorsneeds further investigation.

Interestingly, however, the subset analysis in the DeCIDE
trial showed a lower number of distant disease metastatic
events with IC, suggesting that IC is indeed able to eradicate
micrometastatic disease. The strength of this signal was sur-
prising and raises the question ofwhy the effect did not trans-
late into an actual survival benefit. One could speculate that,
because both trials included a significant number of patients
with stage III (PARADIGM trial) and early stage IV (Paradigm
andDeCIDE trials) disease, the number of patients at high risk
fordistant failurewasnotsufficient toyieldasignificantdiffer-
ence in the survival data. Also, the role of surgery in the De-
CIDE trial will need to be examined further, because surgery
was allowed prior to entering the study. Further subgroup
analysis is ongoing and should provide interesting results. The
results of an Italian, randomized phase III trial comparing IC
with concurrent CRT,which recently finished accrual, will also
help to shed light on this complex therapeutic dilemma.

Until further data are available, IC remains an option for
treating patients with locoregionally advanced disease and
could be considered for patients who are at high risk for dis-
tant failure. In the absence of tested and reliable biomarkers
for amore sophisticated risk assessment, our practice atDana
Farber Cancer Institute is to include: (a) patients with N2b,
N2c, andN3disease; (b)patientswith lowneckdisease; (c) pa-
tientswithdermalmetastasis; and (d) patientswith locally ad-
vanced disease and possible distant metastasis on computed
tomography scan or positron emission tomography scan im-
aging that cannot be pathologically confirmed.

Obviously, these recommendations are subject to debate
and further research to reliably identify a patient’s risk for dis-
tantmetastatic disease is critical.

SUMMARY
Chemotherapyremainsan integralpartofmanagementof the
patient with locoregionally advanced SCCHN. TPF has
emerged as the new standard of care for cases in which IC is
used.Data fromrecent trials donot showasurvival advantage
over concurrent CRT, but there are significant limitations to
these studies, as detailed in this review. More information
from ongoing trials and systematic assessment of biomarkers
to assess the risk for distant metastatic spread is urgently
needed. Until then, the question of sequential versus concur-
rent CRT remains open.
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