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Summary
Background The addition of cisplatin or cetuximab to
radiotherapy in patients with locally advanced squa-
mous cell carcinoma of the head and neck (SCCHN)
has significantly improved the outcome. While the su-
periority of cisplatin over cetuximab in combination
with radiotherapy has been shown in a definitive set-
ting, we set out to compare postoperative chemora-
diotherapy with cisplatin to radioimmunotherapy
with cetuximab and radiotherapy alone within the
Austrian head and neck cancer registry of the Working
Group on Pharmaceutical Tumor Treatment (AGMT)
study group.
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Material and methods In the AGMT head and neck
cancer registry, data of 557 patients with SCCHN
from five Austrian cancer centers were prospectively
collected between 2012 and 2017. Of these patients
120 received postoperative chemoradiotherapy with
cisplatin, 26 patients received postoperative radioim-
munotherapy with cetuximab and 56 patients were
treated with adjuvant radiotherapy only. Patient char-
acteristics, stage of disease, details on treatment as
well as survival were analyzed by a chart-based review.
Results In patients treated with postoperative ra-
diotherapy the addition of cisplatin significantly im-
proved progression-free survival (PFS) and overall sur-
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vival (OS) compared to cetuximab (PFS 84.2 months
vs. 17.0 months, p= 0.04, OS not reached vs. 46.0
months, p=0.02) and PFS compared to radiotherapy
alone (PFS 84.2 months vs. 28.5 months, p<0.01). Pa-
tients treated with cetuximab were significantly older
and had a worse performance score than patients
receiving cisplatin or radiotherapy alone.
Conclusion This study confirmed the importance
of multimodal treatment concepts in patients with
locally advanced SCCHN. Postoperative cetuximab
might be an option in patients not eligible for high-
dose cisplatin but cisplatin should remain the stan-
dard of care.

Keywords Head and neck cancer · Squamous cell
carcinoma of head and neck · Adjuvant · Cisplatin ·
Cetuximab

Background

Squamous cell carcinoma of the head and neck
(SCCHN) is the sixth most common cancer type
worldwide and accounts for 1–2% of all cancer deaths
[1]. Depending on the localization of the primary
tumor, between one third and more than half of all
patients are diagnosed with locally advanced disease.
A curative treatment concept for these patients usu-
ally requires a multimodal approach by experienced
head and neck surgeons, radiation oncologists and
medical oncologists [2]. It was shown that the ad-
dition of high dose cisplatin to radiotherapy results
in an overall survival (OS) benefit after resection of
the primary tumor [3, 4] as well as in patients with
unresectable disease [5].

Despite the fact that the incidence of human papil-
loma virus (HPV) positive oropharyngeal cancer is ris-
ing, the majority of cases of SCCHN in Europe are still
associated with tobacco use and alcohol consumption
and only 31% are with associated HPV [6, 7].

Due to the associated comorbidities caused by sub-
stance abuse, many patients outside clinical studies
are not eligible for chemoradiotherapy (CRT) with
cisplatin. In these patients, other radiosensitizing
strategies including monoclonal antibodies, such as
cetuximab, which has a more favorable safety profile
than cisplatin, might be an attractive option. In fact,
the superior efficacy of definitive radioimmunother-
apy (RIT) with cetuximab compared to definitive
radiotherapy (RT) alone was shown in a random-
ized phase III trial [8]; however, CRT with cisplatin
has already been shown to be superior to RIT with
cetuximab in a definitive setting through various
prospective and retrospective studies [9–11]. In the
postoperative setting, the monoclonal antibody has
not yet been extensively studied or compared to ad-
juvant CRT with cisplatin or radiotherapy alone and
is therefore not approved.

The head and neck cancer registry of the Working
Group on Pharmaceutical Tumor Treatment (AGMT)

prospectively collected the clinical data of patients
with head and neck cancer treated at large Aus-
trian cancer centers. The treatment strategies were
based on investigators choice and some patients were
treated with RIT with cetuximab in a postoperative
setting. Within this analysis we set out to compare
adjuvant chemoradiotherapy with cisplatin to ra-
dioimmunotherapy with cetuximab and radiotherapy
alone in patients with locally advanced SCCHN in
a real-world setting.

Methods

All patients were prospectively included in the registry
after providing written informed consent. The reg-
istry had passed the approval of the ethics committees
at the participating institutions and the central ethics
committee of the Province of Salzburg (415-E/1313).
We collected the clinical characteristics and follow-
up data of all included patients diagnosed with head
and neck cancer at participating Austrian hospitals.
For this analysis we selected all included patients who
were treated with postoperative radiotherapy alone or
in combination with cisplatin or cetuximab.

The median follow-up for all patients in our analy-
sis was 60.9 months. Clinical data including the stage
of disease (according to the 7th edition TNM staging
system of the American Joint Committee on Cancer
(AJCC) [12]), OS and progression-free survival (PFS)
were analyzed by chart-based review. Furthermore,
details on treatment strategies including surgery, ra-
diotherapy as well as systemic therapies were docu-
mented via an electronic tool. The PFS was calculated
from the date of primary diagnosis until disease pro-
gression or death from any cause and OS was defined
as the time between primary diagnosis and death from
any cause.

Statistical analyses were performed using IBM®

SPSS® statistics software for Windows, version 24.0
(IBM Corp., Armonk, NY, USA). Where appropriate,
Kruskal-Wallis test and Pearson’s χ2-test were used to
compare the clinical characteristics of different treat-
ment groups. For survival analyses, Kaplan-Meier
curve analyses and the log-rank statistic were applied.
A two-sided p-value of 0.05 was considered statisti-
cally significant. Factors with a significant influence
on survival in univariate Cox regression analyses were
used for multivariate analyses [13].

Results

Adjuvant treatment in patients with SCCHN

Among 218 patients treated with postoperative radio-
therapy, 162 patients received treatment combined
with systemic treatment, 120 of which received cis-
platin and 26 received cetuximab (the remaining
16 patients were treated with RT in combination with
carboplatin or mitomycin C), and 56 patients were
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Table 1 Characteristics of patients treated with postop-
erative CRT, RIT and RT

CRT RIT RT

(n= 120) (n= 26) (n= 56)

p-value

Age (years)

Median 58.0 71.5 58.5

Range 33.0–75.0 56.0–89.0 43.0–91.0

<0.01a

Sex (%)

Male 79.2 88.5 80.4

Female 20.8 11.5 19.6

0.55b

AJCC stage (%)

1 0.8 0.0 7.1

2 1.7 3.8 10.7

3 21.7 11.5 28.6

4 72.5 69.2 42.9

<0.01b

ECOG score (%)

0–1 89.2 65.4 59.0

2–4 1.7 34.6 8.9

<0.01b

Resection margin (%)

Negative 52.5 50.0 53.6

Positive 28.3 34.6 17.9

0.38b

IMRT (%)

Yes 56.7 76.9 32.1

No 36.7 19.2 51.8

<0.01b

Radiotherapy discontinuation (%)

Yes 1.7 3.8 1.8

No 95.0 96.2 91.1

0.79b

Systemic therapy discontinuation (%)

Yes 22.5 23.1 –

No 77.5 76.9 –

0.95b

Some values do not add up to 100% due to missing data
CRT chemoradiotherapy with cisplatin, RIT radioimmunotherapy with cetux-
imab, RT radiotherapy, AJCC American Joint Committee on Cancer, IMRT in-
tensity modulated radiotherapy, ECOG Eastern Cooperative Oncology Group
aKruskal-Wallis test
bPearson’s χ2-test

treated with RT alone. Patients receiving RT or CRT
were younger (median age 58.0 years for RT and RCTX
vs. 71.5 years for RIT, p< 0.01) and had a better per-
formance score (Eastern Cooperative Oncology Group
[ECOG] >1 in 8.9% RT vs. 1.7% CRT vs. 34.6% RIT
of the patients, p<0.01) compared to patients treated
with cetuximab. Disease stages of patients receiving
RT alone were more often lower (17.5% RT vs. 2.5%
CRT vs. 3.8% RIT of patients with AJCC stage 1 or 2
disease, p<0.01) than in the other groups. Most pa-
tients in the CRT and RIT groups received intensity-
modulated radiation therapy (56.7% RCTX vs. 76.9%
RIT vs. 31.6% RT, p< 0.01), while more patients re-
ceived conventional 3D radiotherapy in the RT group.
Apart from that there were no differences in clini-
cal and treatment characteristics between the three
groups. Radiotherapy was stopped early in 1.7% of the
patients treated with cisplatin, 3.8% of the patients
receiving cetuximab and 1.8% of patients treated with
radiotherapy alone (p=0.79) and most patients receiv-

ing CRT and RIT also completed the planned systemic
therapy (77.5% in the cisplatin group and 76.9% in
the cetuximab group, p= 0.95) (Table 1).

The median PFS of patients treated with postoper-
ative CRT was 84.2 months (no 95% confidence inter-
val, CI), while patients treated with RIT had a median
PFS of 17.0 months (95% CI 0.0–60.3 months) and the
patients receiving only RT had a median PFS of 28.5
months (95% CI 17.1–39.4 months, overall p<0.01;
Fig. 1). When compared to each other, the CRT group
had a significantly longer PFS than the RT group (haz-
ard ratio, HR 0.48, 95% CI 0.31–0.75; p< 0.01) and the
RIT group (HR 0.54, 95% CI 0.29–0.98; p= 0.04), while
the PFS of the RT group was not significantly longer
than that of the RIT group (HR 0.98, 95% CI 0.53–1.82;
p= 0.96).

The 3-year and 5-year survival rates of patients
treated with postoperative CRT were 79.6% and 73.3%,
respectively, while they were only 62.9% and 46.6%
in the RIT group and 66.1% and 47.1% in the RT
group. The median OS of patients treated with post-
operative RCTX was not reached (no 95% CI), while
patients treated with RIT had a median OS of 46.0
months (95% CI: 9.5–82.5 months) and the patients
receiving only RT had a median OS of 58.3 months
(95% CI: 36.0–80.7 months, overall p= 0.03; Fig. 2).
When compared to each other, the OS in the CRT
group was significantly longer than in the RIT group
(HR: 0.44, 95% CI: 0.22–0.85; p=0.02), but not signif-
icantly longer than in the RT group (HR: 0.65, 95%
CI: 0.39–1.07; p=0.09). The RT group also had no
significantly longer OS than the RIT group (HR: 0.68,
95% CI: 0.34–1.35; p= 0.26).

Factors influencing survival in patients treated with
adjuvant systemic therapy

Apart from the choice of systemic therapy given in ad-
dition to radiotherapy, other factors such as age, per-
formance score, AJCC stage and resectionmargins had
no statistically significant influence on PFS and OS of
patients treated with postoperative combined modal-
ity treatment (Table 2 and 3). Most patients with re-
curring disease received further treatment (75.6% of
patients in the cisplatin group and 71.4% of patients
in the cetuximab group, p= 0.68). Second line treat-
ment consisted of systemic therapy in 53.8% and lo-
calized treatment strategies in 46.2% of the patients
with known values (88.6%).

Discussion

Significant therapeutic challenges in daily practice
arise from the fact that patients with locally advanced
SCCHN are frequently symptomatic and often suffer
from relevant comorbidities. Therefore, treatment
in real-world populations may differ from protocols
tested in selected cohorts in randomized trials [3, 4,
8, 14]. The AGMT head and neck cancer registry did
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Fig. 1 Kaplan-Meier curve
showing the progression-
free survival of patients
treated with postopera-
tive chemoradiotherapy,
radioimmunotherapy and
radiotherapy. CRT ra-
diochemoradiotherapy with
cisplatin, RIT radioimmuno-
therapy with cetuximab,
RT radiotherapy

Fig. 2 Kaplan-Meier curve
showing the overall sur-
vival of patients treated with
postoperative chemoradio-
therapy, radioimmunother-
apy and radiotherapy.
OS overall survival, CRT ra-
diochemoradiotherapy with
cisplatin, RIT radioimmuno-
therapy with cetuximab,
RT radiotherapy

not give recommendations on preferred treatment op-
tions but aimed at prospectively documenting current
treatment strategies for advanced SCCHN in different
tertiary cancer centers around the country. Thus, we
report an unselected cohort of patients with distri-
bution of age, primary tumor site and stage similar
to recent literature [11, 15]. The majority of patients
within the registry were treated with postoperative or
definitive CRT or RIT.

Cetuximab is not approved in the postoperative set-
ting of locally advanced SCCHN, as no study has been
published comparing postoperative RIT to radiother-

apy alone or CRT. One study (NCT00956007) that ran-
domized patients between postoperative radiotherapy
alone vs. radiotherapy with cetuximab has finished
recruiting but first results are still pending; however,
the safety of postoperative cetuximab administration
was shown in two trials where the monoclonal anti-
body was combined with chemoradiotherapy [16, 17].
Within the Austrian head and neck registry, 26 pa-
tients who were not eligible for CRT with cisplatin
but had high AJCC stage or positive resection mar-
gins were treated by postoperative RIT with cetux-
imab. The rate of early radiotherapy discontinua-
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Table 2 Prognostic factors on progression free survival in
postoperative CRT and RIT

Univariate

HR 95% CI p-valuea

ECOG

ECOG >1 vs. 0–1 2.11 0.90–4.97 0.09

Drug regimen

Cetuximab vs. cisplatin 1.37 1.01–1.85 0.04

Age (years)

Age >60 vs. age <60 1.25 0.75–2.08 0.40

R-status

Rx, R1, R2 vs. R0 1.38 0.78–2.42 0.28

AJCC stage

Stage 4 vs. stage 3 1.48 0.76–2.89 0.25

CRT chemoradiotherapy with cisplatin, RIT radioimmunotherapy with cetux-
imab, HR hazard ratio, CI confidence interval, AJCC American Joint Commit-
tee on Cancer, ECOG Eastern Cooperative Oncology Group
aCox regression analysis

tion was low and comparable to those seen in post-
operative RCTX with cisplatin. Survival was signif-
icantly better in patients treated with postoperative
RCTX with cisplatin compared to postoperative RIT
with cetuximab or RT alone. Patients receiving RIT
with cetuximab also did not live longer than patients
treated with RT alone; however, as patients receiving
cetuximab were significantly older, had a worse per-
formance score and more advanced stage diseases,
the lack of differences in survival could perhaps in-
dicate a compensation of known poor prognostic fac-
tors through the addition of cetuximab to RT; however,
age, performance score, tumor stage and resection
status did not significantly influence survival of pa-
tients treated with postoperative RCTX with cisplatin
or RIT with cetuximab. Data about the rate of extra-
nodal extension, which has been shown as a negative
prognostic factors, were not collected because staging
was done in analogy to the 7th edition TNMClassifica-
tion for Head and Neck cancer (extranodal extension
was only added to the 8th edition in 2017 [18]) dur-
ing time of recruiting. Certainly, these data have to be
interpreted cautiously as the number of patients who
received RIT with cetuximab was low and patients re-
ceiving CRT with cisplatin or RT alone were younger
and had better performance scores.

Our work has some limitations. Even though
prospective, center-based registries might be a better
representation of real-world populations compared to
clinical trials, some kind of selection bias cannot be
excluded. It also has to be noted that while the AGMT
head and neck registry is a prospectively maintained
database, this analysis was done retrospectively. Fur-
thermore, treatment was not randomized or followed
uniform guidelines but was chosen at the discretion
of the treating physicians. In the postoperative cohort
treated with CRT, RIT or RT, the subgroups from the
different treatment centers were too small to draw rel-
evant conclusions concerning differences in patient

Table 3 Prognostic factors on overall survival in postop-
erative CRT and RIT

Univariate

HR 95% CI p-valuea

ECOG

ECOG >1 vs. 0–1 1.76 0.62–5.00 0.29

Drug regimen

Cetuximab vs. cisplatin 1.51 1.09–2.11 0.02

Age (years)

Age >60 vs. age <60 1.52 0.84–2.73 0.16

R-status

Rx, R1, R2 vs. R0 1.42 0.76–2.63 0.29

AJCC stage

Stage 4 vs. stage 3 1.26 0.61–2.56 0.53

CRT chemoradiotherapy with cisplatin, RIT radioimmunotherapy with cetux-
imab, HR hazard ratio, CI confidence interval, AJCC American Joint Commit-
tee on Cancer, ECOG Eastern Cooperative Oncology Group
aCox regression analysis

survival between centers. Although it was shown that
patients treated with RIT were older and had worse
performance scores, more detailed information on
specific comorbidities or risk factors driving treat-
ment decisions in clinical practice would have been
interesting.

In summary, our work confirms the importance of
multimodal treatment concepts in patients with lo-
cally advanced SCCHN. The data of the AGMT head
and neck cancer registry show that the addition of
cetuximab to postoperative radiotherapy is well tol-
erable and might be an option for selected patients
who are not eligible for high dose cisplatin; however,
group size was small, and no survival benefit could be
shown.
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