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Purpose: Radiotherapy (RT) combined with cisplatin or cetuximab is the standard of care for patients with locally
advanced head/neck cancer (LA-HNC). The feasibility of radiochemotherapy with cisplatin and cetuximab, sup-
ported with amifostine, was herein investigated.

Methods and Materials: Forty-three patients with LA-HNC were recruited. Conformal hypofractionated/acceler-
ated RT with amifostine cytoprotection (2.7 Gy/fraction, 21 fractions in 4 weeks) was combined with cisplatin
(30 mg/m*/week) and cetuximab (standard weekly regimen) therapy. The dose of amifostine was individualized
according to tolerance.

Results: A high daily amifostine dose (750-1,000 mg) was tolerated by 41.8 % of patients, and a standard dose (500
mg) was tolerated by 34.9 % of patients. A high amifostine dose was linked to reduced RT delays (p = 0.0003). Grade
3 to 4 (3-4) mucositis occurred in 7/43 (16.2 %) patients, and fungal infections occurred in 18/43 (41.8 %) patients.
Radiation dermatitis was not aggravated. Interruption of cetuximab due to acneiform rash was necessary in 23.3%
of patients, while amifostine-related fever and rash were not observed. Severe late radiation sequelae consisted of
laryngeal edema (9% laryngeal cases) and cervical strictures (33 % of hypopharyngeal cases). Good salivary func-
tion was preserved in 6/11 (54.5 %) nasopharyngeal cancer patients. The complete response rate was 68.5 %, reach-
ing 77.2% in patients with minor radiotherapy delays. The 24-month local control and survival rates were 72.3 %
and 91 %, respectively (median follow-up was 13 months.).

Conclusions: In this feasibility study, weekly administration of cisplatin and cetuximab was safely combined with
accelerated RT, supported with amifostine, at the cost of a high incidence of acneiform rash but a reduced incidence
of amifostine-related fever/rash. A high daily dose of amifostine allows completion of therapy with minor
delays. © 2010 Elsevier Inc.
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INTRODUCTION treated with accelerated radiation with dose reduction, sur-
vival was nonsignificantly improved by only 1.7% (5). In
individual randomized radiochemotherapy studies, an esti-
mated 10% benefit in terms of local control and overall
survival has been suggested by most of the studies. Reduc-
tion of the overall treatment time by 1 to 2 weeks by using
acceleration techniques (6, 7, 8) or by increasing the total
dose using hyperfractionation (7, 9) showed, similar to
results achieved by radiochemotherapy, a 10% benefit over

standard radiotherapy. However, these studies do not have

About 400,000 head/neck squamous cell carcinomas are
diagnosed worldwide annually, most of which are locally
advanced at presentation (1). This latter group of patients
will require multimodal treatment with RT and cisplatin che-
motherapy (2). Meta-analysis clearly supports concomitant
radiochemotherapy (3, 4). The meta-analysis by Pignon
et al. demonstrated that the addition of chemotherapy to radi-
ation improved 5-year overall survival by 5%, with patients
receiving concomitant chemotherapy showing a survival

benefit of 8% at 5 years (3). In the Meta-Analysis of Radio-
therapy in Carcinomas of Head and Neck (MARCH) study
(5), altered fractionation improved survival by 3.4% at
5 years. However, it must be underlined that among patients

the statistical power of the previously mentioned meta-anal-
yses, and one can conclude a clear benefit of 3 to 5 % for both
fields of clinical research, which are encouraging. It is
expected that altered fractionation will provide even better
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results if combined with chemotherapy, as indeed confirmed
in a study by Brizel ef al (10).

The dominant position of cisplatin in concurrent radioche-
motherapy schedules for head and neck cancer (HNC) has
been recently challenged by a randomized study of anti-
epidermal growth factor receptor (anti-EGFR) monoclonal
antibody (cetuximab [Erbitux]) administration during stan-
dard radiotherapy (11). The addition of cetuximab increased
the median survival by 20 months without increasing the ra-
diation toxicity, with the common undesirable effect being an
acneiform rash. That study allowed the approval of cetuxi-
mab as the first-line drug combination with RT in HNC pa-
tients. In a more recent study, the addition of cetuximab to
platinum-based chemotherapy improved the response rates
and survival of HNC patients with metastatic or recurrent dis-
ease, with the cost of more frequent sepsis and skin reactions
(12). The combination of RT with both platinum and cetux-
imab seems, therefore, a reasonable step in the chase of more
effective regimens for locally advanced HNC.

In the present study we investigated the feasibility of cis-
platin, cetuximab, and accelerated RT, supported with an in-
dividualized daily dose of amifostine, a cytoprotective drug
approved for protection against radiation xerostomia (13).

METHODS AND MATERIALS

Patients with locally advanced tumors of HNC (LA-HNC) were
recruited in a prospective phase II study to investigate the tolerance
and efficacy of conformal hypofractionated/accelerated radiother-
apy with cytoprotection (HypoARC), using daily administration
of individualized doses of amifostine concurrently with weekly
administration of cisplatin and cetuximab anti-EGFR monoclonal
antibody. The radiotherapy-chemotherapy regimen has been previ-
ously reported by our group (14).

Thirty-seven of these patients had tumors that were inoperable,
while 6/43 patients had undergone surgical incomplete resection
with histologically confirmed or gross residual disease. Criteria
for inoperable cases were cancer of the nasopharynx, disease exten-
sion T4b, with or without lymph node involvement or large lymph
nodes of the neck, as well as medical reasons, according to the
NCCN Practice Guidelines in Oncology version 2.2008 (1). In brief,
a tumor was characterized as unresectable if the institution’s sur-
geons considered radical removal of the tumor impossible without
major functional impairments.

Inclusion criteria consisted of patients older than 18 years, a good
performance status, as well as a normal hematological and biochem-
ical blood status at the time of entry into the study. Only patients
with carcinomas (including salivary gland carcinomas) entered the
study. Other criteria were medical suitability for definitive radiother-
apy and no previous chemotherapy or radiotherapy within the last 3
years. Patients with hypopharyngeal/oropharyngeal tumors with
total aphagia were also excluded, as no feeding tubes were allowed,
so treatment delays were an objective measure of the severity and
duration of toxicity. All patients gave written informed consent,
and the study was approved by the Ethics and Scientific committee
of the University Hospital of Alexandroupolis (approval number DS
PGNA SD 34/2006).

Staging evaluation included a thorough clinical examination per-
formed by a head and neck specialist (including an endoscopic ex-
amination), computed tomography (CT) or magnetic resonance
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Table 1. Tumor characteristics

Disease site

and stage No. of patients

—_

Nasopharynx

T1, T2-N2, N3

T3-NO

T4-NO, N1, N2
Larynx

T3-NO, N1

T3-N2

T4-NO, N1
Epilarynx

T2 — NO, N1
Oropharynx

T2-NO, N1

T3-NO, N1

T2-N3
Hypopharynx

T2,3-NO, N1

T4-NO, N1, N2
Neck

Tx-N3
Parotid

T2, T3, T4-NO, N1
Skin

T4-NO, N1, N2, N3
Total
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imaging scans of the head and neck, CT scans of the thorax and up-
per abdomen, as well as hematological evaluation (complete blood
cell count and biochemical tests) of the patient. Positron emission
tomography (PET) or PET/CT scans were not routinely performed.

Disease characteristics are listed in Table 1. All patients had
a good performance status (0—1; median, 0). Eleven patients were
female, and 22 patients were male. The median age was 66 years
(range, 36-87 years). The median follow-up was 13 months
(2-35 months), and for living patients a minimum follow-up of
6 months was available.

RT details

RT was given using a 6- or 18-MV linear accelerator with a multi-
leaf collimator after CT simulation and conformal radiotherapy plan-
ning (Plato, Nucletron). Large daily fractions of 2.7 Gy were used for
14 fractions before changing fields to shield the spinal cord and de-
liver one additional fraction to the upper neck. After that, an individ-
ualized booster dose to the CT-detectable tumor and involved nodes
was planned. This booster dose was given, again, with 2.7-Gy frac-
tions to a total of 21 fractions (physical dose of 56.7 Gy). The lower
neck/supraclavicular area was also irradiated through an anterior
field, receiving 15 fractions of 2.7 Gy in 15 days (physical dose of
40.5 Gy). Involved nodal areas received a higher dose (17-20 frac-
tions). The plan was to deliver 21 radiotherapy fractions (56.7 Gy)
without a split, if feasible, within 29 days.

Gross tumor volume, clinical target volume (CTV), and planning
target volume were delineated according to the disease site and
respective principles. A 1- to 2-cm margin was used for planning
target volume delineation around the gross disease at presentation
for the boost field to allow for setup errors. The range of doses given
to nodal disease was determined by tumor location, tumor size
(£5 cm), and response. The decision was mainly clinical. The max-
imal dose to the spinal cord was the biologically equivalent dose of
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<44 Gy, and the maximum dose allowed to the mandible was 50 Gy.
The parotid dose in nasopharyngeal cases was recorded and ranged
from 40 to 50 Gy. Finally, the allowable percent inhomogeneity
(both maximum and minimum) within the target volume was
+5% (delivered to =95% of the CTV).

In order to translate the above-cited physical dose to its biological
equivalent dose, we calculated the normalized total dose (NTD) by
using the formula proposed by Maciejewski and Maciejewski (15):
NTD =D [(a/B + d)/(a/B + 2)], where D is the total physical dose,
d is the dose per fraction, and o/ is the tissue-specific ratio. The
NTD corrected for overall treatment time NTD 7, was calculated
using a previously proposed formula (16): NTD ) = D [(a/B + d)/
(a/B + 2)] + A(Tc — To), where Tc is the number of days required
for the delivery of the NTD, using a conventionally fractionated
scheme (2 Gy/fraction), To is the number of days required for the
delivery of the current scheme, and 2 is the estimated daily dose con-
sumed to compensate for rapid tumor repopulation. For cancer tis-
sue, an «/( ratio range from 4 to 10 Gy was considered. We also
assumed a median A value range for cancer cells of 0.4 to 0.8 Gy
(15, 16). For normal tissues, an «/( ratio of 4 Gy and a A value of
0.2 were considered.

Using the above assumptions, the NTD delivered to the normal
tissues was 63.3 Gy, and the respective dose to the tumor ranged
from 60 to 63.3 Gy. This dose was given within 29 days instead
of 44 days, as required to deliver this dose by conventional fraction-
ation (2 Gy/fraction), so that a 15-day acceleration of therapy was
exploited. Taking into account the above mentioned A values, the
NTD for normal tissues (in the area of booster dose) was 66.3 Gy
and for the tumor 66 to 75.3 Gy.

Amifostine administration and dose individualization
Anmifostine, 1,000 mg, was diluted in 5 ml of water for injection and
was injected at two sites (usually in the right and left shoulders). RT
followed within 20 to 30 minutes. The dose of 1,000 mg was reached
gradually by starting at 500 mg and increasing the dose by 250 mg/
day. In this way, the optimal tolerable dose for each patient was iden-
tified (17). Generalized rash or fever attributed to amifostine was fol-
lowed by immediate interruption of amifostine and oral
administration of corticosteroids and antihistamines for 3 days (18).

Concurrent and post-RT chemotherapy

Patients received cisplatin, 30 mg/m>, weekly and cetuximab, 400
mg/m? for week 1 and 250 mg/m?> weekly thereafter, for a total of
5 weeks. Administration of chemotherapy started on day 1 of radio-
therapy. Patients with good tolerance to the radiochemotherapy
phase (mucositis grade =2, acneiform rash grade =1, fatigue grade
=1) received further chemotherapy for four consecutive cycles of
cisplatin (60 mg/m?) and cetuximab (500 mg/m?) every 2 weeks.

Treatment evaluation

Complete blood cell count, serum urea, creatinine, and liver
enzymes were assessed once per week during the radiochemother-
apy period. Radiation toxicity was monitored daily during RT,
weekly for 1 month following the end of RT, monthly for 4 months,
and every 3 months thereafter. The National Cancer Institute Com-
mon Toxicity Criteria version 2 scale (www.fda.gov/cder/cancer/
toxicityframe.htm) was used to assess chemotherapy and acute radi-
ation toxicity. The RTOG protocol 0522 head and neck adverse
event grading tool version 3.0 was used to grade late toxicities
and the cetuximab-related rash (www.rtog.org/members/protocols/
0522/AEGradingTool.html). Response to treatment of measurable

lesions was assessed with CT scans obtained at 2 and 4 months after
treatment completion.

Patient support during therapy

Grade 3 to 4 (3-4) mucositis and/or severe fungal infections pre-
venting adequate nutrition or other nonhematological toxicities were
followed by treatment delay for as many days required for the
patient to recover and for feeding with semiliquid food to become
feasible again. No feeding tubes (nasogastric or percutaneous)
were used before therapy. Fungal oral/oropharyngeal infections
were initially treated with oral administration of mycostatin, and
when the patient was resistant, with pozaconazole (Noxafil),
200 mg, four times per day, until the end of RT.

Neutropenia grade 1-2 was prophylactically treated with pegfil-
grastim. Nonfebrile neutropenia grade 3-4 was followed by an
immediate administration of pegfilgrastim and a 1 week’s delay
of chemotherapy administration. Low hemoglobin levels or
a drop in hemoglobin to below 11.5 gm/dl% was treated with
erythropoietin. Patients with hemoglobin of <10 gr% at presenta-
tion were treated with red blood cell transfusion and erythropoi-
etin support before the onset of therapy. Grade 3-4 platelet
toxicity was followed by omission of cisplatin until the patient
recovered to grade =2.

Cetuximab-related acneiform rash was treated with oral doxycy-
cline (100 mg per day) and local application of clindamycin C solu-
tion. Grades 2 and 3 rash was followed by permanent interruption of
cetuximab and continuation of radiotherapy with cisplatin alone.
These presumably stricter criteria (compared to the study by Bonner
et al. [11]) for cetuximab discontinuation were included in the pro-
tocol due to an anticipated increased skin toxicity (combination of
cetuximab with amifostine) but also because a previous pilot study
experience with cetuximab showed high rates of rash progression
that compromises the flow of radiotherapy if cetuximab was admin-
istered after grade 2 rash appearance. In any case, in our experience,
the description of acneiform rash by the available grading scales is
rather rough, so the borders between grade 2 and 3 rash are difficult
to distinguish. Briefly, extensive rash to the face and upper trunk,
with evident disfigurement and/or intense burning sensation were
the criteria to permanently interrupt cetuximab.

Statistical analysis

Statistical analysis was performed and graphs were constructed
using GraphPad Prism version 4.0 software. Fisher’s exact test
was used for testing relationships between categorical variables.
Survival and locoregional control (time to locoregional disease pro-
gression following tumor regression calculated from the time of
entry to the study) curves were plotted using the Kaplan—-Meier
method. Two-tailed p values are given. A p value of <0.05 was
considered statistically significant.

RESULTS

Amifostine dose and tolerance

Fourteen (32.5%) patients received a daily dose of
1,000 mg of amifostine. Four (9.3%) patients tolerated a daily
dose of 750 mg well, and 15 (34.9%) patients tolerated a dose
of 500 mg. At this individualized dose level, patients toler-
ated amifostine without any side effects or with mild nausea
and/or fatigue. Ten (23.3%) patients did not tolerate the 500-
mg dose, and amifostine was interrupted at some point during
therapy (after 3—6 days). None of the patients developed
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Table 2. Early radiation toxicity in 43 patients with locally
advanced HNC treated with HypoARC, according to the
amifostine dose level

Mucositis  Fungal =~ Skin
grade  infection grade

RT delay period
(weeks [w])

Amifostine dose None <1w
level (mg/mz) 1234 NoYes 1234 1-2w >2w
0 (10 172 55 811 3223
patients)
500 (15 654 96 1230 4182
patients)
=750 (18pts) 891 117 1620 13410
p value 0.10* 0.83 023 0.0003*

* Grade 3-4 vs. 1-2.
0-500 mg vs. =750 mg.
i Delays of >1 week (w) in the 0-500 mg vs. the =750mg group.

fever/rash symptoms, in contrast to the higher than 10% inci-
dence in previous series. Extensive local erythema at the site
of injection appeared in 4/43 patients, and these were treated
with local steroids.

Early radiation toxicity

Table 2 shows the early toxicity and RT delays in patients
treated with HypoARC, according to the amifostine dose level.
Patients receiving 750 to 1,000 mg of amifostine experienced
a lower incidence of grade 3-4 mucositis (1/18 vs. 6/25
patients), but the difference did not reach significance
(p = 0.10). The fungal infection was common in all groups.
Focal moist skin desquamation was infrequent, and although
the incidence was much lower at the 750 to 1,000 mg dose
level (2/18 vs. 5/25 patients), this was not statistically signifi-
cant (p = 0.23). A significant association of high amifostine
dose with reduced incidence of delays was noted, as only 1/
18 patients in the high-dose amifostine group had to delay ra-
diotherapy for more than 1 week vs. 15/25 patients who re-
ceived 0 to 500 mg of amifostine (p = 0.0003). Two patients
required hospitalization for fluid administration, but none
demanded feeding tube placement due to protracted aphagia
during treatment.

Chemotherapy toxicity

Cetuximab-related acneiform rash was the main side ef-
fect of chemotherapy. Grade 2 extensive rash of the face
and upper trunk demanding medical therapy was noted in
9/43 (20.9%) patients, while grade 3 rash with extensive
desquamation, pain, and disfigurement was noted in 1/43
(2.3%) patients (combined grade 2 and 3, 10/43 [23.3%]
patients). For all these patients, cetuximab was permanently
interrupted and chemotherapy was continued with cisplatin
alone. Severe acneiform rash appeared in 2/10 patients fol-
lowing the first administration of cetuximab, in 3/10 patients
following the second administration, and in 5/10 patients
following the third administration. Acneiform rash regressed
within 3 to 5 weeks in patients with grade 2 rash but
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Table 3. Response rate according to delays of radiotherapy

No. of patients (% of total)

<lweek 1-2 weeks >2 weeks
Response No delay delay delay delay
All 15 7 8 5
CR 11 (73.4) 6 (85.7) 6 (75) 1 (20)
PR 2 (13.33) 1(14.3) 2 (25) 3 (60)
SD 2 (13.33) 0 0 1 (20)

Abbreviations: CR = complete response; PR = partial response;
SD = stable disease.

required more than 2 months to regress in 1 patient with
grade 3 acne.

Nonfebrile grade 3 neutropenia appeared in 1/43 (2.3%)
patients, and grade 2 neutropenia appeared in 9/43 (20.9%)
patients. Neutrophil counts were rapidly restored within 1
to 2 days after pegfilgrastim administration. Thrombocytope-
nia grade 3 was noted in 1/43 (2.3%) patients, and cisplatin
was delayed by 1 week.

Late radiation toxicity

Within a median follow-up period of 13 months (6-35
months), patients treated with HypoARC showed an acceptable
incidence of late sequelae. Out of 11 patients treated for laryn-
geal/epilaryngeal cancer, 1 (9%) patient developed laryngeal
edema grade 4 (diffuse laryngeal edema with narrowing of
the airway by >50%). Two out of 6 (33%) patients with hypo-
pharyngeal cancer developed grade 3 cervical stricture. Fibrosis
grade 2 of neck tissues was noted in 4/43 (9.3%) cases. No tis-
sue necrosis was noted. Good salivary function was preserved
in 6/11 patients with nasopharyngeal cancer (grades 0, 1), while
grade 2 xerostomia with significant oral intake alteration was
noted in the remaining 5/11 patients.

Response rates: survival

Thirty-five patients were evaluable for response assess-
ment with CT (6 had undergone surgery and 2 were lost to
follow-up). Complete response was noted in 24/35
(68.57%) patients, partial response in 8/35 (22.85%) patients,
and stable disease in 3/35 (8.58%) patients. The response rate
according to the delays of RT is shown in Table 3. Radiother-
apy delays beyond 2 weeks were linked with significantly
poorer CR rates (1/5 vs. 23/29 patients; p = 0.03).

The local progression-free interval and overall survival
rates are shown in Fig. 1. The 24-month local relapse-free
survival rate was 72.3%, while the 24-month overall survival
rate was 91%. Three patients relapsed to distant organs
(6.9%), two of them with local disease progression.

DISCUSSION

Various RT regimens exploit different tumor or normal
tissue responses to the dose per fraction applied and to the
overall treatment time, aiming to increase efficacy. The theo-
retical advantage of each one, however, is compromised by
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Fig. 1. Kaplan-Meier survival curves showing local progression-

free survival (top panel) and overall disease-specific survival
(bottom panel).

disadvantages. Indeed, the lack of methods to group tumors
according to their specific intrinsic radiosensitivity (e.g.,
high or low tumor o/f ratio) or to calculate the magnitude
of accelerated repopulation during RT lead inevitably to trials
with inhomogeneous groups of tumors. Documentation of
superiority of one regimen over the other depends mainly
on the composition of the treated group. A high percentage
of tumors responding better to a particular regimen guaran-
tees detection of statistical benefits, but such studies provide
no clue as to whether the failures of the tested arm could have
responded better to the RT schedule of the control arm.
The addition of targeted therapies to different radiotherapy
schedules may further enhance the efficacy of the latter by

increasing sensitivity of subgroups of tumors that would oth-
erwise be resistant to the schedule applied. An interesting
paradigm for the above-described hypothesis comes from
a translational analysis of the DAHANCA study, where
head-neck tumors with EGFR overexpression benefited the
most from RT acceleration (19), suggesting that an active
EGFR signal transduction system is a major indication for
accelerated radiotherapy schedules. Another important para-
digm is a translational report in the CHART trial, where con-
ventional and hyperfractionated/accelerated radiotherapies
were equally inadequate to locally control tumors with active
hypoxia pathways (20). Hypofractionation may be necessary
in such tumors (14). In any case, addition of agents targeting
such pathways is expected to improve the efficacy of RT, as
indeed confirmed by adding cetuximab to standard RT (11).

In the present study we chose a hypofractionated acceler-
ated scheme of RT, which in theory provides better targeting
of tumors with relatively low «/@ ratios, such as hypoxic
tumors and tumors with high repopulation ability. The
expected increased early toxicity of such an accelerated reg-
imen was confirmed in 25 patients receiving no or low-dose
amifostine, 30% and 13% of whom had to interrupt therapy
for more than 2 weeks, respectively, before mucositis re-
gressed to acceptable levels. Only minor delays were
required when the daily dose of amifostine was 750 to
1,000 mg. Thus, high dose amifostine contributed to the
faster recovery of early toxicities. Delays for more than
2 weeks seemed to have an important impact on the outcome
of therapy.

The addition of cetuximab to the standard weekly cisplatin
radiochemotherapy did not aggravate early toxicities. In
direct contrast to the study by Bonner ef al. (11), a recent
EORTC survey reported a 49% incidence of grade 3-4 radi-
ation dermatitis (21). In a report by Pryor et al., the grade 3-4
skin toxicity was as high as 77% (22). In our study, grade 3-4
skin toxicity was only seen in 1/10 (10%) patients receiving
no amifostine, while no such toxicity was noted in patients
treated with amifostine. In a pilot study of 22 patients treated
with cisplatin, cetuximab, and RT by Pfister ez al. (23), the
grade 3-4 skin toxicity rate was 20%. The grade 3-4 mucositis
rate was 38%, which although acceptable, is higher than that
noted in our study. The above-mentioned study was interrup-
ted prematurely due to deaths from pneumonia, myocardial
infarction, and bacteremia. Such important adverse events
were not recorded in our study, despite the RT acceleration.
The different cisplatin schedule used in the study by Pfister
et al. (23) (100 mg/m2 every 3 weeks) may have accounted
for these unacceptable toxicities. In our study, weekly
cisplatin (30 mg/m?) administration was not linked with
this type of lethal side effect.

The main side effect from the addition of cetuximab was
the acneiform rash, which was severe and demanded perma-
nent interruption of cetuximab after 1 to 3 cycles in about
25% of cases. This rate is in the range of incidence reported
by Bonner et al. (10) and Pfister et al. (22). With the excep-
tion of one worrisome case of a young female patient, acnei-
form rash regressed within 3 to 5 weeks after cetuximab
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interruption and proper medication. An interesting finding of
the present study was the compatibility of cetuximab with
amifostine. Amifostine fever/rash symptoms typically occur
in about 10 to 15% of patients (18), and one might expect
an increase in the frequency and severity of skin toxicities
when combining these two drugs with irradiation. To our sur-
prise, none of the patients treated showed amifostine-related
skin rash or fever, which contrast the results of our previous
experience with a similar cohort of patients receiving cis-
platin and radiotherapy alone (14). This finding is difficult
to explain, but it may suggest an eventual interaction between
EGFR skin receptors and immune cells in the pathogenesis of
amifostine rash. Repression of the EGFR function in skin by
cetuximab may have suppressed the development of amifos-
tine rash.

The incidence of late side effects of RT within a median of
13 months of follow-up was within acceptable levels, despite
the hypofractionation applied. Severe laryngeal edema
occurred in 9% of laryngeal cancer cases and cervical stric-
tures in 33% of patients with hypopharyngeal carcinoma.
Longer follow-up is certainly needed to better estimate late
adverse events. It is encouraging that more than half of the
nasopharyngeal cancer patients maintained a very good
salivary function, in accordance with the established role of
amifostine against xerostomia (13).

The efficacy of the regimen was encouraging. The overall
complete response rate was 68.5%, and this was as high as
77% in patients who finished therapy without or with minor
delays. The 24-month local control rate was 72.3%, while the
rate of relapse to distant organs was as low as 6.9%, which
may show an effect of cetuximab and cisplatin on microme-
tastatic disease. These results are similar to the 71% 3-year
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control rate reported by Pfister er al. (23) and are better
than the 50% 2-year local relapse-free survival noted in the
study by Bonner et al. (11). This may show that combined
cisplatin and cetuximab therapy may indeed improve the
efficacy of RT compared to single-agent radiochemotherapy.

Limitations of our study include a limited follow-up time
and a heterogeneous group of patients with locally advanced
HNC. However, since the primary endpoint of our study was
to evaluate the feasibility of the combination of a highly
aggressive, cytoprotection-supported radiochemotherapy
regimen that included a targeted agent, the heterogeneity in
patient selection is of limited importance. Nevertheless, it
is emphasized that longer follow-up is needed to confirm
the efficacy results and allow for late toxicities to fully
develop. The presence of patients with parotid, skin, and na-
sopharyngeal cancers, as already discussed, stress that the
favorable efficacy reported should be interpreted with
caution.

CONCLUSIONS

In conclusion, weekly administration of cisplatin at the
dose of 30 mg/m” and cetuximab (standard schedule) can
be safely combined with accelerated RT, when supported
with amifostine cytoprotection. Although the incidence of
acneiform rash did not increase with cisplatin, acneiform
rash resulted in cetuximab interruption in about one-forth
of cases. High daily dose of amifostine (750-1,000 mg)
reduces radiation mucositis, allowing completion of therapy
with minor delays and, in this study, without the necessity of
feeding tubes. The compatibility of cetuximab and amifostine
is also documented.
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