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Abstract Unresectable head and neck squamous cell car-
cinoma (HNSCC), non-metastatic, comprises a heteroge-
neous group of patients (pts), formed of stage III and IV
pts. Since the available literature had not distinguished
among these two groups, we prospectively addressed
whether the recommended regimen involving cisplatin
100 mg/m? concurrent to conventionally delivered radio-
therapy (RT) is feasible in stage IV pts, based on the
efficacy and safety of this regimen. A total of 30 pts were
enrolled onto this study. Chemoradiation (CRT) consisted
of RT 70 Gy, delivered in 35 daily fractions of 2 Gy, in
7 weeks, concurrent to cisplatin 100 mg/m? on days 1, 22
and 43. Supportive treatment was provided as needed.
Twenty-eight pts had tumors staged as T4 and 20 had N2 or
N3 cervical involvement. The most common primary sites
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were the oral cavity and the oropharynx (23 pts). We
observed six complete responses and 12 partial responses,
with an overall response rate of 60%. A high rate of treat-
ment-related toxicities was observed, with three deaths dur-
ing CRT, and 26 pts suffering from one or more grade 3/4
toxicities, mainly dysphagia, mucositis, dermatitis, vomit-
ing, infection or anemia. A prolonged treatment time was
observed (63 days), as a result of unplanned treatment
breaks. The lack of requirement of red blood cell transfu-
sion was favorably related to the response to the treatment
(93% vs. 50%, P = 0.033). For the whole population, with a
median follow-up of 20.8 months, the median progression-
free survival (PFS) was 8.0 months, and the median overall
survival (OS) was 17.3 months. Longer median PFS and
OS were seen in responding pts (12.8 vs. 4.1 months,
P =0.0001; and not reached (NR) vs. 10.4 months,
P =0.0037, respectively), as well as in those pts not requir-
ing red blood cell transfusion (12.8 vs. 3.9 months,
P =0.0162; and NR vs. 10.4 months, P =0.0176, respec-
tively). In conclusion, this concurrent CRT regimen is
hardly delivered in stage IV, unresectable, locally advanced
HNSCC pts, due to treatment-related toxicities and longer
RT duration. As a subset of pts may benefit from this regi-
men, adequate patient selection and aggressive supportive
measures are essential.

Keywords Head and neck cancer - Radiotherapy -
Chemotherapy - Cisplatin
Introduction

Unresectable head and neck squamous cell carcinoma
(HNSCC), non-metastatic, comprises a heterogenous group
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of patients, formed of stage III and IV patients. This is a
very aggressive disease, with around 30-35% of patients
being expected to achieve long-term progression-free sur-
vival (PFS) nowadays [1-4]. This scenario is probably
worse in countries like Brazil, taking into account surveys
indicating that more than 50% of newly diagnosed oral
HNSCC patients present with stage IV disease, in the state
of Sao Paulo [5].

For those patients with unresectable tumors, the Meta
Analysis of Chemotherapy on Head and Neck Cancer
(MACH-NC) Collaborative Group indicates that the stan-
dard regimen should include a platinum derivative, concur-
rent to conventionally delivered radiotherapy (RT). The
recently updated results of the MACH-NC, including 50
studies, show that concurrent chemoradiation (CRT) offers
a 8% gain in overall survival (OS) at 5 years, with a 19%
reduction in death risk as compared to exclusive RT [haz-
ard ratio (HR) 0.81, P < 0.0001]. The magnitude of the ben-
efit was higher for platinum-based than for other
chemotherapy regimens (HR 0.75 vs. 0.86, P <0.01) [6].
The most used regimen for unresectable HNSCC is high-
dose cisplatin (100 mg/m* every 3 weeks) concurrent to
standard RT, the only one validated in phase III trials [1, 7].
However, there are many conundrums concerning this rec-
ommendation.

To begin with, the definition of tumor resectability may
vary among different authors. Indeed, there is a great vari-
ability related to the proportion of patients staged as III or
IV and also related to the different chemotherapeutic
agents, dosing and RT schemes [8—13]. Above all, the high
toxicity associated to CRT is a major concern.

For these reasons, we aimed to prospectively address if
cisplatin 100 mg/m? every 3 weeks, concurrent to conven-
tionally delivered RT is feasible in patients with stage IV,
unresectable HNSCC, treated in our institution, based on
the efficacy and safety of this regimen. Considering the
very small magnitude of the survival gain with this regi-
men, 8% gain in OS at 5 years, it is crucial to define the tol-
erability and feasibility of this regimen in this subgroup of
patients, separately.

Patients and methods

Thirty patients were consecutively included in this study,
between March 2003 and August 2004 and followed-up
until August 28, 2006. Eligibility requirements included the
presence of histologically proven SCC of the oral cavity,
oropharynx, larynx or hypopharynx; no prior treatment;
stage IV disease according to the AJCC staging system [3].
Eligible patients should not be candidates for surgical
resection as defined by the attendant head and neck sur-
geon, based on the impossibility of achieving margin-free
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resection without unacceptable cosmetic and/or functional
results thereafter. In addition, patients were required to
have measurable disease according to the RECIST criteria
[14]; age between 18-70 years; ECOG performance status
0, 1 or 2; life expectancy superior to 3 months; and ade-
quate hepatic, renal and bone marrow function. Main exclu-
sion criteria were: distant metastasis, serious medical
conditions, current or past history of malignant neoplasms,
and pregnancy. All the management was provided by a
multidisciplinary team. Pretreatment evaluation included a
complete medical history, physical examination, blood
tests, 24-h urinary creatinine clearance, chest X-ray, com-
puterized tomography (CT) scans of the tumor site and the
neck, and ear, nose and throat (ENT) and upper digestive
endoscopies.

The original accrual goal was 67 patients, based on the
Simon two-stage optimal design, with 17 responses
expected after 27 patients included in the first stage. This
was identified as necessary to detect a 15% difference in
response rate as compared to the expected 60% response
rate with RT alone, with alpha and beta probabilities of 5%
and 20%, respectively. After the inclusion of first 30
patients, we conducted a scheduled interim analysis, and
decided to close the accrual, taking into account the toxic-
ity—there occurred three toxic deaths during treatment and
another patient died in the first 30 days after treatment. All
patients had given their written informed consent, prior to
any study procedures. The study was conducted, after
approval of the institutional ethics committee, in a single
institution (Hospital das Clinicas da Faculdade de Medicina
da USP, south-eastern Brazil), in accordance with the appli-
cable guidelines of Good Clinical Practices and also with
the Brazilian law.

The treatment consisted of isocentrically delivered RT
to the primary tumor and regional lymphatic nodes, with a
megavoltage source, either cobalt-60 (17 patients) or 6-
MYV linear accelerator (13 patients), total 70 Gy in daily
2 Gy fractions. The targeted volume included the gross pri-
mary tumor and involved nodes with a margin of 1.0 cm at
least, as well as the neck and supraclavicular fossae, using
conventional technique. A reduction in the field was made
at 50 Gy, and shielding of spinal cord at 44 Gy. Gross dis-
ease in the posterior cervical region was then boosted to
the total dose of 70 Gy, with electron-beam of appropriate
energy. Opposed lateral fields were used in the cervicofa-
cial region, and a direct field was used for the supraclavic-
ular fossae. All fields were to be treated every treatment
day, 5 days a week, for 7 weeks, without any planned
interruption. Cisplatin was administered concurrently on
days 1, 22 and 43 of the RT as one-hour intravenous infu-
sion of 100 mg/m?. All patients received vigorous hydra-
tion and anti-emetic therapy before cisplatin. Dose
modifications for cisplatin were done in accordance with



Eur Arch Otorhinolaryngol (2007) 264:1475-1482

1477

the levels of leucopenia, thrombocytopenia or nephrotoxi-
city. No chemotherapy was administered if any grade 3—4
toxicity had been detected.

The primary outcome measure was the response rate,
defined as the proportion of patients with complete (CR) or
partial (PR) response according to RECIST criteria [14], in
the intent to treat (ITT) population. Tumor response was
assessed 4 weeks after treatment completion, by means of
CT scans, and these results were confirmed 4 weeks later.
Other primary outcome measures were PFS and OS. PFS
was defined as the time between the enrollment, (i.e., the
date of the signed informed consent) and the date of disease
progression or death, whichever came first. Patients who
were alive and had not experienced disease progression, or
were lost to follow-up, were censored for PFS at the date
they were last known to be alive and progression-free. OS
was calculated from the enrollment to the most recent fol-
low-up or death. Secondary outcomes included toxicity
assessment, changes in ECOG performance status, and
symptomatic changes.

After the end of treatment, follow-up visits were sched-
uled every 3 months, and CT scans and ENT endoscopies
were repeated every 6 months, or according to the clini-
cian’s judgment. Chest X-rays were performed once a
year. Pain control was evaluated at the enrollment and at
the first visit after the end of the treatment, according to a
numerical rating scale from 0 (no pain) to 10 (the worst
possible pain) [15]. During the treatment, patients were
evaluated on a weekly basis, and promptly diagnosed and
treated for acute treatment-induced toxicities. Adverse
events were recorded at each visit, weekly, and just before
chemotherapy administration, in accordance with the
Common Toxicity Criteria of the National Cancer Insti-
tute, version 2.0. Supportive measures included aggressive
analgesia, hydration and antibiotics, whenever indicated.
Patients presenting with grade 3 or 4 mucositis, pharyn-
geal dysphagia or impaired swallowing, were managed
with the placement of a nasogastric tube, in order to ensure
proper caloric supplementation and hydration. In case of
grade 3 or 4 mucositis, RT was interrupted until recovery
to grade 2.

Survival and safety analysis were conducted on the
ITT population. Actuarial PFS and OS were calculated
from the date of enrollment according to the Kaplan—
Meier method [16] and curves were compared using the
log-rank method. Patient characteristics and responses
were compared using the two-tailed Fisher’s exact test, ¢
test or Wilcoxon test, whenever considered appropriate.
Exact binomial 95% confidence intervals were calcu-
lated. All reported P values were two-tailed and were
considered to be statistically significant for P < 0.05.
Analyses were done with the SPSS statistical software
version 10.0.

Results

The clinical characteristics of the 30 patients with unresec-
table HNSCC enrolled onto the study, which comprises the
ITT population, are shown in Table 1. The median age was
53 years and the majority was male. All patients had stage
IV, unresectable tumors; 28 (93%) had tumors staged as T4
and 20 patients (67%) had N2 or N3 cervical involvement.
Twenty-five patients received the full, prescribed dose of
RT and were considered assessable for response.

The median treatment time was 63 days (range 54—
86 days). Eight patients had unplanned interruptions in RT,
varying from one to 22 days (median 9.5 days). The rea-
sons for unplanned treatment breaks were: mucositis grade
3 (three patients), dermatitis grade 3 or 4 (three patients),
infection grade 3 (two patients), anemia grade 3 (two
patients), vomiting grade 3 (one patient), dysphagia grade 3
(one patient), acute renal failure (one patient). In the first
cycle of chemotherapy, full dosage of cisplatin was admin-
istered to all patients. In the second and third cycles, it was
given to 27 (90%) and 15 patients (50%), respectively. The
median number of administered chemotherapy cycles was
2.5. The mean dose intensity of cisplatin was
27.8 + 8.3 mg/m*/week, which corresponds to a relative
dose intensity of 64.9%. Overall, 15 patients (50%)
received all the scheduled treatment (i.e., 70 Gy RT and
cisplatin 300 mg/m?).

Table 1 Patient characteristics (N = 30)

Characteristics No. of patients (%)

Median age (range) 53 years (37-68)

Gender

Male 25 (83)
Female 5(17)
Performance status (ECOG)

0 2(7)

1 27 (90)
2 1(3)
Primary tumor site

Oral cavity 13 (43)
Oropharynx 10 (33)
Hypopharynx 5(17)
Larynx 2(7)
T stage

T3 2(
T4 28 (93)
N stage

NO 1(3)
N1 9 (30)
N2 8(27)
N3 12 (40)
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All patients presented at least one adverse event and 26
patients (87%) presented some grade 3 or 4 treatment-
related toxicity (Table 2). Acute grade 3 or 4 nausea and
vomiting, interpreted as secondary to the cisplatin therapy,
occurred in a minority of patients (four and three patients,
respectively). Most patients had at least one of the most
prominent toxicities, dysphagia, mucositis or dermatitis,
which were generally attributed to RT. As a consequence,
17 patients (57%) required the placement of a nasogastric
tube, in addition to four patients who had it already placed
before enrollment. A weight loss of at least 10% during the
treatment occurred in eight patients. The mean weight loss
was 9% (range 1-18%). Of the hematological toxicities,
grade 3 or 4 anemia and lymphopenia were the most promi-
nent and both occurred in seven patients. Fourteen patients
(47%) needed red blood cell transfusion, in order to main-
tain hemoglobin level above 10 g/dl during the treatment.
No episodes of neutropenic fever were observed. Of the 25
patients who received full dose of RT, 11 (44%) did not
receive the full dosage of cisplatin due to elevation of
serum creatinine (n=15), infection (n=1), mucositis

Table 2 Acute toxicity according to the common toxicity criteria—
NCI

Toxicity Grade 1 or 2 Grade 3 or 4
n Percentage n Percentage
Mucositis 14 47 1240
Dysphagia 9 30 14 47
Dermatitis 19 63 7 23
Nausea 14 47 4 13
Vomiting 17 57 3 10
Infection 11 37 4 13
Fatigue 4 13 0 0
Peripheral neuropathy 3 10 1 3
Abdominal pain 4 13 0 0
Hoarseness 2 6 1 3
Loss of appetite 4 13 0 0
Fistulae 0 0 1 3
Constipation 3 10 0 0
Hemoglobin 15 50 7 23
Leukocytes 4 13 5 16
Neutrophils 2 6 5 16
Lymphocytes 12 40 7 23
Platelets 4 13 0 0
Creatinine 8 27 0 0
Sodium 4 13 5 16
Potassium 1 3 3 10
Magnesium 4 13 0 0

Toxic deaths 3 deaths (2 sepsis and 1 sudden death)

Only toxicities presented in at least three patients or any grade 3 or 4
were reported
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(n=1), low performance status (n=1) or chemotherapy
refusal (n = 3). There were three deaths before RT comple-
tion, considered here as toxic deaths, caused by sepsis
(n =2) and one patient presented sudden death (no autopsy
was performed). One more patient died of the disease in the
first month after CRT. Two patients were discontinued
from protocol before RT completion, one was found to
present pulmonary metastasis, just after the first dose of cis-
platin, possibly present before enrollment. A second pre-
sented pneumonia with respiratory failure, not treatment-
related.

Four weeks after the end of the treatment, 23 patients
were evaluated for response. Six patients presented com-
plete response (20%; 95% CI 8-39%) and 12 presented par-
tial response (40%; 95% CI 23-59%), with an overall
response rate of 60% (95% CI 41-77%) in the ITT popula-
tion. One patient presented stable disease and four patients
presented progressive locoregional disease. One patient
with PR due to persistence of nodal disease was rendered
disease-free after therapeutic cervical lymph node dissec-
tion. Patients who did not receive red blood cell transfusion
during CRT presented higher response rate (93 vs. 50%,
P =0.033, Fisher’s exact test). No other clinical-pathologi-
cal parameters (primary site; tumor grade; nodal staging;
ECOG performance status; number of administered cycles
of chemotherapy; anemia or neutropenia; body mass index
at diagnosis; or the use of nasogastric tube during the treat-
ment) influenced response.

In terms of pain control, a median rate of 5.5 (range 0—
10) was found before treatment as compared to the median
rate of zero found after treatment in the ITT population
(P =0.0001, Wilcoxon test).

At the median follow-up of 20.8 months (range 8-
36 months), 12 patients were alive. The median PFS was
8.4 months (95% CI 6.4—10.4 months), with a projected 1-
year PFS rate of 36%. The median OS was 17.3 months
(95% CI 2.4-32.2 months), with a projected 1-year OS rate
of 57% (Fig. 1). Patients who achieved complete or partial
response presented longer median PFS in comparison to
non-responders (12.8 vs. 4.1 months, P =0.0001, HR
0.173, 95% CI1 0.00-0.12). The same occurred in relation to
OS (NR vs. 10.4 months, P =0.004, HR 0.21, 95% CI
0.02-0.44). We also observed longer median PES (12.8 vs.
3.9 months, P =0.016, HR 0.41, 95% CI 0.14-0.82) and
also longer median OS (NR vs. 10.4 months, P = 0.018, HR
0.32, 95% CI 0.10-0.80) among patients that needed no red
blood cell transfusion. Median PFS was also longer in
patients treated with three cycles of chemotherapy (versus
less than three) (11.3 vs. 4.6 months, P = 0.047, HR 0.47,
95% CI 0.19-0.99), but no difference in OS was seen.
There was no difference in terms of PFS and OS among the
diverse primary sites, pre-treatment hemoglobin levels, or
need of RT interruption.
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Fig. 1 Progression-free survival and overall survival of 30 patients
with stage IV HNSCC submitted to high-dose cisplatin concurrent to
radiotherapy

Discussion

We have examined the efficacy and safety of high-dose cis-
platin concurrent to RT in non-metastatic, stage IV HNSCC
patients, very representative of our daily practice in south-
eastern Brazil. Although considered as standard for these
patients, based on the available meta-analysis [6] and pro-
spective studies [1], there is much heterogeneity in the
actual dosing of cisplatin to be combined to RT in the com-
munity setting. There are at least two reasons for that. First,
the magnitude of reduction in the death risk offered by
CRT: 19% reduction compared to exclusive RT, with only
8% gain in OS at 5years and, second, most studies
included in the meta-analysis as well as the prospective tri-
als enrolled a mix of stage III and IV patients. Based on
this, many argue that smaller chemotherapy doses on a
more frequent basis, such as cisplatin (20 mg/m? per day,
5 days) or weekly doses of 40 mg/m? during RT, or even
different combinations of carboplatin and taxanes, may be
considered in a routine basis [17].

In this work, we have chosen cisplatin 100 mg/m? every
3 weeks, concurrent to standard RT, because this was the
only schedule validated in phase III trials [1]. We have
found six patients with CR in 30 patients (20%) and a
median survival of 17.3 months, below the 40% and
19.1 months, respectively, described by the Intergroup

phase III study using the same CRT regimen [1]. Not taking
into consideration differences in cisplatin scheduling, dos-
age, the addition of other drugs to the chemotherapy regi-
men and the proportion of different subsites included in
different studies, the PFS and OS in our study were consid-
erably worse than the previously reported in phase II and III
trials. Vokes etal. [18] have found a median OS of
43 months, in a population with 93% stage IV HNSCC,
using cisplatin, infusional 5-fluorouracil and hydroxyurea
concurrent to hyperfractionated RT in a phase II study. In
the category of similar regimens, Merlano et al. [12] had
found a 43% CR rate and a median OS of 17 months in 80
unresectable patients (59 stage IV), using a regimen con-
taining cisplatin and 5-fluorouracil plus RT. Using the car-
boplatin/5-fluorouracil doublet, Denis et al. [9] have found
a median OS of 20 months in a group of 109 advanced oro-
pharyngeal HNSCC, 73 of them stage I'V.

The inferior results we have had, in terms of CR rate and
OS duration, as compared to the literature, can be partially
attributed to the single agent we had used, instead of the
classic high-dose cisplatin/5-fluorouracil combination.
However, it is difficult to consider that we should have used
a more aggressive regimen, since 87% of our patients pre-
sented some grade 3 or 4 toxicity. This was also clear in
terms of the median duration of the CRT, 63 days in our
study, which was far superior to 47 days observed by oth-
ers, using a similar CRT regimen, in a population com-
prised of 96% stage IV patients [1]. Similarly, our
proportion of patients receiving the entire CRT, 50% in our
study, was also inferior to the 78% (74 out of 95 patients)
found in that study. The same occurred with the number of
toxic deaths (13%), also superior to the observed in that
study (4%) [1]. Additional confounding issues are the defi-
nition of resectability, which is different among studies [19]
and differences in the proportion of patients in each primary
site, among the different trials. Our proportion of oral cavity
tumors (43%) grossly differs from other trials: 37% in Mer-
lano’s study [12] and 13.3% in Aldelstein et al. [1]. On the
other hand, the median OS here observed (17.3 months)
approached the results described in the literature for other
platinum-based CRT regimens [1, 12, 13]. If we consider
the high response rate observed among patients diagnosed
with HNSCC treated with chemoradiation, we could specu-
late that OS may be a better outcome than response rate for
future studies.

Another aspect to be considered as having a possible det-
rimental effect on OS was the prolonged RT duration
(63 days) consequent to unplanned treatment breaks.
Mucositis and other treatment-related toxicities determined
the radiotherapy breaks. Suboptimal supportive care allied
to poor nutritional status, co-morbidities and adverse social
aspects such as low income and low educational level,
commonly observed in patients diagnosed with HNSCC,
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were the probable underlying causes. This situation would
probably reflect the problems with this CRT schedule in the
community setting. An alternative to the conventional
once-daily RT we have used here is to use alternative RT
dose fractionation schemes, in order to reduce overall treat-
ment time. In the RTOG 90-03 trial [20], conventional
once-daily RT was compared to hyperfractionated RT and
to the concomitant boost technique and has shown to have
no impact in OS despite the improved local-regional con-
trol rates. In parallel, acute toxicity was increased with
altered fractionation. Late toxicity was comparable. Since
prolonged radiation time is thought to accelerate tumor
repopulation [21], we should speculate that longer RT dura-
tion might have impacted on tumor local control, exerting a
deleterious effect on OS.

Clearly, to spare patients from toxicity, we need to better
identify those who would benefit from this treatment. Of
note, anemia is an important prognostic factor in these
patients [9, 22]. We observed better OS and PFS in patients
that did not need red blood cell transfusion to maintain
hemoglobin levels above 10 g/dl along the treatment. Better
patient stratification using clinical parameters such as age,
TNM staging, performance status and pretreatment anemia
into well-designed prospective trials will certainly help to
define the optimal management of these patients [17, 22,
23]. Indeed, in a near future, the integration of translational
research can refine this prognostication. Some of candidate
markers under evaluation are epidermal growth factor
receptor expression [24], plasma osteopontin levels [25],
and TP53 mutational status [26].

A clear benefit in terms of pain control was observed in
this study, suggesting that treatment was helpful to control
the disease-associated pain, and may also contribute for a
better quality of life. It was not our objective to distinguish
the effect of the treatment from that provided by other anal-
gesic measures. An experienced multidisciplinary team,
familiar to the treatment-associated toxicities, and the best
possible supportive care measures are essential during
chemoradiation. Intensity-modulated RT [27, 28], palifer-
min [29], and low energy level laser [30] are under pro-
spective evaluation as supportive treatments.

We concluded that high-dose-cisplatin CRT is a regimen
difficult to administer in stage IV, unresectable, locally
advanced HNSCC pts, with delays in total treatment time
and high incidence of treatment related toxicities. Since a
subgroup clearly benefited from these regimen, we rein-
force the importance of optimal patient selection, aggres-
sive supportive measures and the prompt management of
toxicities in the daily clinical practice. Further efforts are
required to identify new therapeutic alternatives. At this
moment, other options of treatment can also be considered
for this population such as hyperfractionated RT [20, 31,
32], induction chemotherapy [33, 34], association of epi-

@ Springer

dermal growth factor receptor expression-targeted antibod-
ies (as cetuximab) or hypoxic-cell-killing agents (such as
nimorazole and tirapazamine) to RT [35-37], and even RT
alone [38, 39].
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