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abstract

PURPOSEWeperformed an open-label randomized controlled phase III study comparing treatment outcome and
toxicity between radiotherapy (RT) with concomitant cisplatin versus concomitant cetuximab in patients with
locoregionally advanced head and neck squamous cell carcinoma (HNSCC; stage III-IV according to the Union
for International Cancer Control TNM classification, 7th edition).

MATERIALS AND METHODS Eligible patients were randomly assigned 1:1 to receive either intravenous cetuximab
400 mg/m2 1 week before start of RT followed by 250 mg/m2/wk, or weekly intravenous cisplatin 40 mg/m2,
during RT. RT was conventionally fractionated. Patients with T3-T4 tumors underwent a second random
assignment 1:1 between standard RT dose 68.0 Gy to the primary tumor or dose escalation to 73.1 Gy. Primary
end point was overall survival (OS) evaluated using adjusted Cox regression analysis. Secondary end points were
locoregional control, local control with dose-escalated RT, pattern of failure, and adverse effects.

RESULTS Study inclusion was prematurely closed after an unplanned interim analysis when 298 patients had
been randomly assigned. At 3 years, OS was 88% (95% CI, 83% to 94%) and 78% (95% CI, 71% to 85%) in the
cisplatin and cetuximab groups, respectively (adjusted hazard ratio, 1.63; 95% CI, 0.93 to 2.86; P5 .086). The
cumulative incidence of locoregional failures at 3 years was 23% (95% CI, 16% to 31%) compared with
9% (95% CI, 4% to 14%) in the cetuximab versus the cisplatin group (Gray’s test P 5 .0036). The cumulative
incidence of distant failures did not differ between the treatment groups. Dose escalation in T3-T4 tumors did not
increase local control.

CONCLUSION Cetuximab is inferior to cisplatin regarding locoregional control for concomitant treatment with RT
in patients with locoregionally advanced HNSCC. Additional studies are needed to identify possible subgroups
that still may benefit from concomitant cetuximab treatment.
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INTRODUCTION

Head and neck squamous cell cancer (HNSCC) is the
seventh most common malignancy worldwide, with
a global incidence of. 800,000 new cases annually.1

Treatment remains a challenge in patients with locore-
gionally advanced disease (stage III-IV according to
the Union for International Cancer Control [UICC]
TNM Classification of Malignant Tumors, 7th edition).2

Surgery combined with radiotherapy (RT) is the pre-
ferred treatment in locoregionally advanced oral
cancer and a treatment option in cancers of the oro-
pharynx, hypopharynx, and larynx. However, because

of unresectable disease, and also because of an am-
bition to preserve affected organs and their function,
definitive RT often remains the treatment of choice.
Addition of concomitant cisplatin to RT improves out-
come, with an absolute gain in overall survival (OS)
of 6.5% at 5 years.3 Cisplatin administered intrave-
nously at a dose of 100 mg/m2 every third week is the
most established regimen, although several other
schedules, mainly weekly low-dose regimens, have
been reported.4-6

In 2006, with an additional long-term follow-up in
2010, Bonner et al7,8 showed that RT combined with
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the epidermal growth factor receptor (EGFR) antibody
cetuximab rendered an absolute benefit of 9.2% in OS at
5 years compared with RT alone (ie, similar to that of
concomitant cisplatin). When the ARTSCAN III study was
initiated in November 2013, these two treatment regimens
had not been directly compared, and our study was un-
dertaken to upfront compare outcome between RT and
concomitant cisplatin with RT and concomitant cetuximab
in a randomized controlled phase III trial.

Because of retrospective studies from comparable patient
groups and settings indicating inferior disease control of RT
plus cetuximab compared with RT plus cisplatin,9 an un-
planned interim analysis was performed by the study’s
independent safety data monitoring committee. Following
their recommendation, patient inclusion was prematurely
closed in March 2018. With a median follow-up of 3.2
years, we here report treatment outcome, pattern of failure,
and acute and late treatment-related morbidity for treat-
ment with RT plus cisplatin compared with RT plus
cetuximab.

MATERIALS AND METHODS

Study Design

ARTSCAN III is an open-label randomized controlled phase
III study conducted in Sweden with 11 participating cen-
ters. Patients were randomly assigned 1:1 between the
treatment groups, and the randomization was stratified by
study center, tumor site (oropharynx v nonoropharynx), T
stage (1-2 v 3-4), and WHO/Eastern Cooperative Oncology
Group (ECOG) performance status (0 v 1-2) using a mini-
mization algorithm.10 Patients with T3-T4 tumors un-
derwent a second random assignment 1:1 between
standard radiation dose of 68.0 Gy and 73.1 Gy to the
primary tumor.

Objectives

The primary objective of the study was to investigate OS in
patients treated with RT plus cisplatin compared with RT

plus cetuximab. Secondary objectives were to compare
locoregional control, pattern of failure, acute and late ad-
verse effects, and quality of life (QL) between the treatment
groups and to study local control with dose-escalated RT
compared with standard-dose RT in locally advanced (T3-T4)
tumors.

Patients

Patients age $ 18 years with previously untreated squa-
mous cell carcinoma of the oropharynx, hypopharynx, or
larynx, stage III-IV according to UICC TNM classification,
7th edition, without distant metastases and aimed for
curative treatment with definitive RT were eligible for in-
clusion. Patients with oral cavity cancer who had unre-
sectable disease or were otherwise not amenable for
surgery were also eligible. Performance status of 0-2 ac-
cording to WHO/ECOG and adequate renal, bone marrow,
and liver function were required. Patients with severe
cardiac illness, previous malignancies, pre-existing hearing
loss, or pre-existing peripheral neuropathy were excluded.
In women of childbearing age, potential pregnancy had to
be excluded before entering the study. All patients received
oral and written information about the study and signed
a written informed consent before study inclusion. For
assessment of clinical tumor stage, all patients underwent
a biopsy to confirm the diagnosis and a computed to-
mography (CT) scan of the head-neck and thorax regions.
p16 analysis was mandatory and used as surrogate
marker of human papillomavirus (HPV)-related disease.
The study was approved by the regional ethical committee
in Lund (2013/110) and registered at ClinicalTrials.gov
(NCT01969877).

Treatment

Cisplatin was administered intravenously at a dose of
40 mg/m2, with a maximum dose of 70 mg, during the
7 weeks of RT. Cetuximab therapy started with an in-
travenous loading dose of 400 mg/m2 1 week before start of
RT followed by seven weekly doses of 250 mg/m2.7 Criteria
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for dose reductions were prespecified in the Protocol (Data
Supplement, online only). Prescribed RT doses were 68.0
Gy to the primary tumor and lymph node metastases and
54.4 Gy to elective neck volumes, given as daily fractions of
2.0 Gy and 1.6 Gy, respectively, 5 days per week. Patients
with T3-T4 tumors underwent a second random assign-
ment between either the standard radiation dose of 68.0 Gy
and 73.1 Gy to the primary tumor, given as daily fractions of
2.15 Gy. Details regarding RT preparation, including tar-
get delineation instructions and dose-volume objectives and
constraints, are described in the Data Supplement. All pa-
tients were treated with either intensity-modulated RT, volu-
metric arc therapy, or helical tomotherapy.

Assessment of adverse effects was made at baseline and
weekly during RT with the National Cancer Institute Com-
mon Terminology Criteria for Adverse Events (CTCAE),
version 4.0 and with selected items from the Radiation
Therapy Oncology Group (RTOG) Acute Radiation Mor-
bidity Scoring Criteria.11

Neck dissection after RT was allowed as part of the primary
treatment and could be performed according to local
routines at the participating hospitals either as an adjuvant
procedure or because of remaining lymphadenopathy.

Follow-Up

Three months after treatment completion, assessment of
response was performed by clinical examination and
positron emission tomography–CT, CT, or magnetic reso-
nance imaging, according to local routines at the treating
hospital. Patients were then followed up every third month
for 2 years, and thereafter every sixth month until 5 years.
Acute adverse effects were assessed until 3 months after
completion of radiotherapy. Late adverse effects were then
monitored by CTCAE v4.0, and items from the RTOG Late
Radiation Morbidity Scoring Criteria11 and the Late Effects
Normal Tissue Task Force-Subjective, Objective, Man-
agement, Analytic scales12 at 6 and 12 months after
completion of treatment, and then yearly until 5 years. QL
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FIG 1. Trial profile. RT,
radiotherapy.
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was measured with the European Organization for Re-
search and Treatment of Cancer Quality of Life Question-
naire Core 30 (QLQ-C30, version 3.0) and Quality of Life
Head and Neck module (QLQ-H&N35), MD Anderson
Dysphagia Inventory, and Hospital Anxiety and Depression
Scale at baseline and at 6, 12, and 24 months and 5 years
after treatment; these results will be reported separately.

Statistical Analysis

The trial was designed as a superiority study that aimed to
show a 10% absolute increase (from 50% to 60%) in OS at
5 years for concomitant cetuximab compared with con-
comitant cisplatin. Assuming exponential distributions, a
significance level a 5 .05, and 80% power, 275 primary
events were required. To reach this number of events, 618
patients needed to be randomly assigned.

The intention-to-treat (ITT) population was used for efficacy
analyses and contains all patients meeting eligibility criteria.
Six patients included and randomly assigned in the study
who were later found to be not eligible for inclusion and one
patient who withdrew consent before start of treatment were
not included in the ITT population (Fig 1). Crossover was not
predefined in the Protocol but was performed in 14 patients,
three in the cisplatin group and 11 in the cetuximab group.
These patients were analyzed according to randomization for
efficacy analyses but were only included in the analyses of
adverse events until the date of crossover. Time to event
was calculated from date of randomization in all analyses.
Median follow-up time was calculated with the reverse Kaplan-
Meier method. For the primary end point OS, and for event-
free survival, the treatment groups were compared bymeans
of a Cox proportional hazards model stratified for tumor site
and adjusted for T stage/dose escalation and WHO/ECOG
performance status. Proportional hazards assumptions were
tested by Schoenfeld residuals tests. The Kaplan-Meier
method was used to illustrate OS, and the log-rank test was
used to compare treatment groups. Cumulative incidence
functions for locoregional control with distant metastases
and death as competing events were estimated and com-
pared by means of Gray’s test. Cumulative incidence
functions for distant metastases with locoregional progres-
sion and death as competing events were analyzed analo-
gously. Cause-specific event rates were analyzed with
adjusted Cox regression analyses. Dose escalation in T3-T4
tumors was evaluated by means of Cox regression analysis,
stratified for treatment group. Adverse events were com-
pared with Fisher’s exact test and with mean raw T scores
(for acute adverse events) and mean raw A scores (for late
adverse events) according to the TAME method.13 No cor-
rections for multiple testing were applied.

RESULTS

Patients

Between November 2013 and March 2018, 298 patients
were recruited into the study, 149 in each treatment group.

TABLE 1. Baseline Demographics, Clinical Characteristics, and Treatment Details
by Randomized Group for the Intention-to-Treat Population (n 5 291)

Demographic, Characteristic, or Detail
RT 1 Cisplatin
(n 5 145)

RT 1 Cetuximab
(n 5 146)

Age, years

Median (range) 61 (45-75) 61 (33-77)

# 65 99 (68) 107 (73)

. 65 46 (32) 39 (27)

Sex

Male 116 (80) 117 (80)

Female 29 (20) 29 (20)

WHO performance statusa

0 133 (92) 132 (90)

122 12 (8) 14 (10)

Smoking

Nonsmoker 42 (29) 39 (27)

Smoker 26 (18) 30 (21)

Previous smoker 75 (52) 77 (53)

Missing 2 (1) 0 (0)

Primary tumor sitea

Oropharynx 123 (85) 125 (86)

Oral cavity 7 (5) 8 (5)

Larynx 6 (4) 6 (4)

Hypopharynx 9 (6) 7 (5)

T stagea

T1 21 (14) 22 (15)

T2 55 (38) 55 (38)

T3 25 (17) 31 (21)

T4 44 (30) 38 (26)

Nodal status

N0 9 (6) 17 (12)

N1 10 (7) 10 (7)

N2a 12 (8) 7 (5)

N2b 81 (56) 79 (54)

N2c 29 (20) 27 (18)

N3 4 (3) 6 (4)

Clinical stage

III 14 (10) 16 (11)

IV 131 (90) 130 (89)

p16 (patients with oropharyngeal cancer)

Positive 108 (88) 113 (90)

Negative 14 (11) 11 (9)

Missing 1 (1) 1 (1)

GTV-T dose, Gy (in patients with T3-T4 tumors)

68.0 34 (49) 36 (52)

73.1 35 (51) 33 (48)

NOTE. Data are presented as No. (%) unless otherwise noted.
Abbreviations: GTV-T, gross tumor volume (GTV) of the primary tumor; RT,

radiotherapy.
aStratification variables: WHO performance status (0 v 1-2), tumor site

(oropharynx v nonoropharynx), and T stage (T12T2 v T3-T4).
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Seven patients were excluded before start of treatment,
leaving 291 patients for the ITT analysis: 145 and 146
patients in the RT plus cisplatin and the RT plus cetuximab
arms, respectively (Fig 1). Baseline characteristics of the
patients were well balanced between the treatment groups
(Table 1). Eighty-five percent of the patients had oropha-
ryngeal cancer, of whom 221 patients (89%) were p16
positive. At the time of analysis, median follow-up was
38 months (interquartile range [IQR], 28-53 months) in the
cisplatin group and 39 months (IQR, 30-54 months) in the
cetuximab group.

As described above, an unplanned interim analysis was
performed in 2018. The recommendation to terminate pa-
tient inclusion was mainly based on a clear difference in
locoregional events (12 v 28 for the cisplatin v cetuximab
group). A conditional power analysis also yields a much-
reduced power to show superiority for the cetuximab group.

Treatment Compliance

Of the patients completing RT (n 5 289), 99% received
68.0 Gy or 73.1 Gy. One patient in the cetuximab group was
excluded from the study during treatment after an ana-
phylactic reaction, and one patient in the cisplatin group
died during treatment. Median total RT treatment time was
46 days in both treatment groups. Eighty-nine percent of
the patients received RT per protocol or with acceptable
deviations: 127 of 144 patients (88%) in the cisplatin group
and 130 of 145 patients (90%) in the cetuximab group.
Quality assurance criteria and protocol deviations are de-
scribed in the Data Supplement.

Eight doses of cetuximab were administered in 98 of 145
patients (68%). One hundred twenty-six patients (87%)
received at least seven doses, and the median dose was
2,087mg/m2 (IQR, 1,896-2,150mg/m2). Themost common
reasons for dose reduction were hypersensitivity reactions
(n5 9) and rash and infection (n5 5 each). In the RT plus
cisplatin group, dose reduction was performed in 63 of 144
patients (44%). The median cisplatin dose was 196 mg/m2

(IQR, 160-227 mg/m2). Dose reductions were mainly due to
hematologic (n 5 27) and renal (n 5 19) toxicity.

Twenty patients underwent neck dissections as part of their
primary treatment: nine in the RT plus cisplatin arm and 11
in the RT plus cetuximab arm.

Treatment Outcome

During the follow-up, 20 deaths occurred in the RT plus
cisplatin group and 32 in the RT plus cetuximab group.
Overall survival at 3 years was 88% (95% CI, 83% to 94%)
and 78% (95% CI, 71% to 85%), respectively (log-rank
P 5 .075; adjusted hazard ratio [HR], 1.63; 95% CI, 0.93
to 2.86; P 5 .086; Fig 2).

Two hundred eighty-seven patients were eligible for tumor
response evaluation (Fig 1). Sixty-one patients developed
disease progression during the follow-up period: 20 in the
cisplatin group and 41 in the cetuximab group. The cu-
mulative incidence of locoregional failures at 3 years was
more than twice as high in the cetuximab group: 23%
(95% CI, 16% to 31%) compared with 9% (95% CI, 4% to
14%) in the cisplatin group (Gray’s test, P5 .0036; adjusted
cause-specific HR, 2.49; 95% CI, 1.33 to 4.66; P 5 .0045;
Fig 3A). In contrast, the cumulative incidence of distant
failures did not differ between the treatment groups. Distant
failures had occurred in 6% (95% CI, 2% to 9%) and
9% (95% CI, 4% to 13%) at 3 years in the cisplatin
and cetuximab groups, respectively (Gray’s test P 5 .52;
adjusted cause-specific HR, 1.45; 95%CI, 0.63 to 3.32;P5
.39; Fig 3B). Event-free survival at 3 years was 85% (95%CI,
79% to 91%) in the RT plus cisplatin group versus
67% (95%CI, 59% to 76%) in the RT plus cetuximab group,
(log-rank P 5 .0054; adjusted HR, 1.99; 95% CI, 1.23 to
3.22;P5 .0053). There was no significant difference in local
control between patients who received dose escalation to
73.1 Gy to the primary tumor compared with patients treated
with standard radiation dose 68.0 Gy (HR stratified by cis-
platin/cetuximab group, 0.77; 95%CI, 0.35 to 1.67;P5 .50;
Fig 3C). The figure suggests an effect in the cetuximab group
but not in the cisplatin group, but this difference is not
supported by an interaction test (P 5 .41).

Post hoc subgroup analyses of OS and locoregional control
by treatment group are presented in the Data Supplement.
HR for the end point OS was 5.70 (95% CI, 1.67 to 19.5;
P for interaction 5 .03) for patients with p16-positive oro-
pharyngeal cancer treated with RT plus cetuximab versus
cisplatin. The corresponding figure for patients with p16-
negative oropharyngeal cancer was 1.03 (95% CI, 0.36 to
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FIG 2. Overall survival in the intention-to-treat (ITT) population by
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and adjusted for T stage/dose escalation (T1-T2;T3-T4/68.0 Gy;
73.1Gy) and WHO/Eastern Cooperative Oncology Group perfor-
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3.00), and for patients with nonoropharyngeal cancer it was
1.02 (95% CI, 0.41 to 2.58; Data Supplement).

Toxicity

There were two early deaths (within 30 days after finished
treatment) in the cisplatin group and one in the cetuximab
group. Predefined acute and late adverse events grade 3-4

and not predefined adverse events grade 3-4, the latter
occurring in at least 5% of the patients, are presented in
Tables 2 and 3. As expected, acute toxicity profiles differed
between the treatment groups, with significantly more
events of nausea, vomiting, acute kidney injury, neu-
tropenia, tinnitus, and dysphagia in patients treated with
cisplatin, whereas patients treated with cetuximab had
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FIG 3. Cumulative incidences of (A) locoregional failures and (B) distant failures by treatment group, and (C) cumulative incidence of local failures in T3-T4
tumors, with and without dose escalation. In C, the hazard ratio (HR) refers to the comparison of the two radiation dose groups, stratified for cisplatin/
cetuximab. RT, radiotherapy.
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significantly more events of mucositis, skin reactions, and
acneiform rashes. When estimated with the TAME method,
acute toxicity did not differ significantly between the two
treatment groups (P5 .71). Regarding late adverse events,
four items (pain, taste alteration, oral mucosa status, and
hearing impairment) differed significantly between the
treatment groups. However, there was no significant dif-
ference in mean raw A scores. There was no significant
difference in late toxicity between patients with T3-T4 tu-
mors randomly assigned between 68.0 Gy and 73.1 Gy
(Data Supplement).

DISCUSSION

This study comparing RT plus cisplatin and RT plus
cetuximab in patients with locally advanced HNSCC found
significantly inferior locoregional control for patients treated
with concurrent cetuximab. This finding is in agreement with
recent studies of patients with HPV-positive locally advanced
oropharyngeal cancer.14,15 Previous studies including both

HPV-positive and HPV-negative patients have reportedmore
divergent results,16-18 which may in part be caused by ret-
rospective design, small patient cohorts, and older age and
more comorbidities in patients receiving cetuximab.17,19,20 A
meta-analysis of 1,808 patients from 15 different trials found
superior treatment outcome for cisplatin compared with
cetuximab regarding 2-year progression-free survival (PFS;
risk ratio [RR], 0.68; 95% CI, 0.53 to 0.87; P5 .002) and 2-
year OS (RR, 0.66; 95% CI, 0.46 to 0.94; P 5 .02).21 The
majority of the trials included in the meta-analysis did not
report p16 or HPV status. In the TREMPLIN trial (Clinical-
Trials.gov identifier: NCT00169247), a randomized phase II
study in which patients with stage III-IV laryngeal or hypo-
pharyngeal cancer after response to induction chemother-
apy were randomly assigned between RT plus cisplatin and
RT plus cetuximab, no differences were found in the primary
end point larynx preservation at 3 months (95% v 93%) or
in the secondary end points larynx function preservation
(87% v 82%) and OS (92% v 89%) at 18 months.22

TABLE 2. Predefined Acute Toxicity Grade 3-4, and Not Predefined Acute Toxicity Grade 3-4, the Latter Occurring in $ 5% of Patients
Acute Toxicity Scale/Scores RT 1 Cisplatina RT 1 Cetuximaba P

Early deathsb Within 30 days 2/145 (1) 1/145 (1) 1.00

Weight loss CTCAE gr 3 6/143 (4) 8/144 (6) .79

PEGb Yes (used) 90/145 (62) 73/145 (50) .06

Tracheostomyb Yes 3/145 (2) 3/145 (2) 1.00

Pain RTOG gr 3 113/145 (78) 117/145 (81) .66

Dysphagia RTOG gr 3-4 47/145 (32)c 30/145 (21) .033

Mucositis RTOG gr 3-4 87/145 (60) 105/145 (72)c .035

Skin reactions RTOG gr 3-4 11/145 (8) 32/145 (22)c .001

Rash acneiform CTCAE gr 3-4 0/145 (0) 31/145 (21)c < .001

Allergic reactions CTCAE gr 3-4 0/145 (0) 5/145 (3) .06

Anemia CTCAE gr 3-4 1/145 (1) 0/144 (0) 1.00

Hearing impaired CTCAE gr 3-4 5/145 (3) 4/145 (3) 1.00

Hypomagnesemia CTCAE gr 3-4 0/145 (0) 0/144 (0) 1.00

Nausea CTCAE gr 3 40/145 (28)c 16/145 (11) .001

Vomiting CTCAE gr 3-4 7/145 (5)c 0/145 (0) .015

Acute kidney injury CTCAE gr 2-4 19/145 (13)c 1/145 (1) < .001

Paronychia CTCAE gr 3 0/145 (0) 0/145 (0) 1.00

Neuropathy CTCAE gr 3 1/145 (1) 0/145 (0) 1.00

Neutropenia CTCAE gr 3-4 16/145 (11)c 1/144 (1) < .001

Tinnitus CTCAE gr 2-3 15/145 (10)c 2/145 (1) .002

Thrombocytopenia CTCAE gr 3-4 4/145 (3) 0/144 (0) .12

Infection CTCAE gr 3-4 14/145 (10) 16/145 (11) .85

Mean raw T score 2.66 2.54 .71

NOTE. For the items “acute kidney injury” and “tinnitus,” grade 2 events have also been included. Patients in whom crossover was performed
(n 5 3 in the cisplatin group and n 5 11 in the cetuximab group) were included in the analysis until date of crossover.

Abbreviations: CTCAE, Common Terminology Criteria for Adverse Events; gr, grade; PEG, Percutaneous endoscopic gastrostomy tube; RT,
radiotherapy; RTOG, Radiation Therapy Oncology Group.

aData are presented as No./total (%).
bNot included in mean raw T score.
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Patient inclusion in the ARTSCAN III study was prematurely
terminated, and the primary end point OS did not reach
statistical significance between the treatment groups in this
first analysis of the study. In contrast, event-free survival,
known to be strongly correlated with OS,23 was highly
significant in favor of cisplatin treatment. Oropharynx was
the predominant tumor subsite in our study, and the
majority of the patients had p16-positive tumors. The main
patient group investigated was thus similar to those of the
RTOG 1016 (ClinicalTrials.gov identifier: NCT01302834)
and the De-ESCALaTE (ClinicalTrials.gov identifier:
NCT01874171) trials.14,15 Although with different study
designs and primary end points, their findings were similar
to our results; both studies found worse PFS and also OS for
patients treated with cetuximab versus cisplatin. There is
thus level I evidence speaking in favor of concurrent cis-
platin compared with cetuximab for HPV-related oropha-
ryngeal cancer, while the situation is less clear for remaining
subgroups of patients with HNSCC. When combining the
patients with p16-negative oropharyngeal cancer and
nonoropharyngeal cancer in our study, this subgroup is
too small (n5 68) to allow any outcome analysis. A recent
retrospective analysis of treatment outcome in patients

with HPV-negative oropharyngeal, laryngeal, and hypo-
pharyngeal cancer showed inferior results for concurrent
cetuximab compared with concurrent cisplatin or car-
boplatin,24 but evidence from randomized phase III
studies is still lacking. Considering that EGFR over-
expression is often found in HNSCC and constitutes
a negative prognostic factor,25 and that cetuximab can
enhance tumor response to RT in vitro26 as well as in
a randomized clinical setting,7 it may still be possible that
concurrent cetuximab can be at least an equal option
compared with concurrent cisplatin for a subgroup of
patients with HNSCC.

Patients with advanced stage T3-T4 primary tumors have
a worse prognosis compared with lower T stages,27 and
accelerated RT, resulting in a higher biologically effective
dose, has been shown to be more beneficial in the treat-
ment of more advanced tumors.28 The efficacy of dose
escalation to 73.1 Gy to the primary tumor was a secondary
objective of this study. The prematurely stopped inclusion
in the trial prevents this analysis.

Regarding treatment intensity, 44% of the patients in
the current study received reduced doses of cisplatin

TABLE 3. Late Toxicity Registered During Follow-Up for Treatment Groups
Late Toxicity Scale/Scores RT 1 Cisplatina RT 1 Cetuximaba P

Weight loss CTCAE gr 3 11/122 (9) 6/104 (6) .45

PEGb Yes (used) 13/134 (10) 15/122 (12) .55

Tracheostomyb Yes 3/134 (2) 5/121 (4) .48

Pain LENT-SOMA gr 3 13/134 (10) 23/120 (19) .046

Dry mouth RTOG gr 3-4 10/133 (8) 7/121 (6) .62

Saliva LENT-SOMA gr 3-4 45/133 (34) 33/121 (27) .28

Oral mucosa status LENT-SOMA gr 3-4 0/133 (0) 5/120 (4) .023

Dysphagia LENT-SOMA gr 3-4 12/134 (9) 12/120 (10) .83

Taste alteration LENT-SOMA gr 3 20/132 (15) 6/113 (5) .013

Laryngeal edema LENT-SOMA gr 3-4 11/132 (8) 10/118 (8) 1.00

Larynx mucosa status LENT-SOMA gr 3-4 2/132 (2) 1/117 (1) 1.00

Osteoradionecrosis LENT-SOMA gr 3-4 0/134 (0) 1/121 (1) .48

Late skin toxicity RTOG gr 3-4 2/134 (1) 0/119 (0) .50

Fibrosis RTOG gr 3-4 2/134 (1) 1/119 (1) 1.00

Hearing impaired CTCAE gr 3-4 11/133 (8) 2/117 (2) .022

Myelitis CTCAE gr 2-4 3/134 (2) 4/120 (3) .71

Neuropathy CTCAE gr 2-4 4/133 (3) 4/119 (3) 1.00

Tinnitus CTCAE gr 2-3 14/133 (11) 7/118 (6) .25

Mean raw A score 1.21 1.03 .30

NOTE. Patients in which crossover was performed (n 5 3 in the cisplatin group and n 5 11 in the cetuximab group) were excluded from the
analysis.

Abbreviations: CTCAE, Common Terminology Criteria for Adverse Events; gr, grade; LENT-SOMA, Late Effects Normal Tissue Task Force-
Subjective, Objective, Management, Analytic; PEG, Percutaneous endoscopic gastrostomy tube; RT, radiotherapy; RTOG, Radiation Therapy
Oncology Group.

aData are presented as No./total (%).
bNot included in mean raw A score.
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because of toxicity, whereas the corresponding figure in
the cetuximab group was 32%. Many previous studies
have reported that cisplatin, when administered at
100 mg/m2 every third week, causes hematologic, renal,
and hearing toxicity and that dose reductions have been
common.29,30 Consequently, lower weekly doses have
been presented as an alternative31 and were used in our
study. A cumulative cisplatin dose of 200 mg/m2 has
often been regarded to be needed to obtain effect of
the concurrent treatment.32 This dose was only achieved
in 48% of our patients. In spite of this, there was a
clear benefit in recurrence-free survival for concurrent
cisplatin.

In early reports, cetuximab toxicity was reported to be lower
compared with cisplatin.7 This finding has not been con-
firmed in later studies.14,15 The toxicity profiles differ between
the study drugs, which makes the comparisons of their
impactmore delicate. However, by estimation with the TAME
method, the toxicity burden of concurrent cetuximab ap-
pears to be similar to that of concurrent cisplatin in our study.

In summary, this randomized phase III study comparing
concurrent cisplatin with concurrent cetuximab in patients
with locally advanced HNSCC showed a significantly better
locoregional control with concurrent cisplatin, which should
remain the standard treatment for patients with p16-positive
or p16-negative HNSCC.
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5Theme Cancer, Karolinska University Hospital, Stockholm, Sweden
6Department of Oncology and Pathology, Karolinska Institutet,
Stockholm, Sweden
7Department of Radiation Sciences, Oncology, Umeå University, Umeå,
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Nilsson
Administrative support: Signe Friesland, Karin Söderkvist
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