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Abstract

Background Little is known regarding the association of cetuximab treatment beyond progression (TBP) with survival among
patients with recurrent or metastatic head and neck squamous cell carcinoma (R/M HNSCC). Although immune checkpoint
inhibitors (ICIs) are now considered as first-line treatment, not all patients are suitable for ICIs.

Objective We conducted a multicenter, retrospective study to evaluate the role of cetuximab TBP in patients with R/M
HNSCC after failure of first-line cetuximab-containing chemotherapy.

Patients and Methods Patients with R/M HNSCC who had tumor progression after first-line cetuximab-containing chemo-
therapy were included into our study. Oncologic outcomes were estimated including time to cetuximab treatment discontinu-
ation (TTD), progression-free survival 2 (PFS2), overall survival (OS), overall response rate (ORR), and disease control rate
(DCR). Multivariate cox regression analysis with survival were conducted. Subgroup analysis with P16 and programmed
death ligand 1 expression were performed.

Results A total of 498 patients were eligible with 259 patients in the TBP group and 239 patients in the non-TBP group. The
most common first-line chemotherapy was the EXTREME regimen in both groups. As for second-line treatment, the most
common regimen were TPEXx in the TBP group and taxane-based chemotherapy in the non-TBP group. Median TTD was
8.7 months in TBP and 5.5 months in non-TBP (p < 0.001). In terms of survival, median OS1 was significant longer in the
TBP group than in the non-TBP group [14.1 months versus 10.9 months (p = 0.016)]. Multivariate analysis demonstrated
cetuximab TBP was a factor independently associated with OS.

Conclusions Our retrospective study suggests cetuximab TBP to be effective and to provide better survival for patients with
R/M HNSCC after failure of first-line cetuximab-containing chemotherapy. Further prospective studies are warranted to
validate the role of cetuximab TBP in R/M HNSCC.

Cetuximab treatment beyond progression (TBP) could Head and neck squamous cell carcinoma (HNSCC) is the most
be an effective treatment for patients with R/M HNSCC common malignancy affecting the upper aerodigestive tract
after progression on first-line cetuximab-based regimen. [1]. In 2018, there were approximately 880,000 new diag-

noses of head and neck cancers in the world, with one-third
of these patients occurring in the Asia—Pacific region alone
[2]. The prognosis of patients with recurrent or metastatic
Median overall survival was 14.1 months in TBP and HNSCC (R/M HNSCC) are poor, with estimated survival
10.9 months in non-TBP (p = 0.016). of around 8-10 months before 2005 [3]. Given recent treat-
ment advances, the survival of patients with R/M HNSCC has
extended to more than 12 months [4]. The EXTREME study
demonstrated that cetuximab, a chimeric immunoglobulin G1
monoclonal antibody against epidermal growth factor recep-
tor (EGFR) significantly prolonged survival and improved

Median time to cetuximab discontinuation was 8.7
months in TBP and 5.5 months in non-TBP (p < 0.001).
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treatment response [5]. The median overall survival (OS)
extended from 7.4 to 10.1 months, median progression-free
survival (PFS) from 3.3 to 5.6 months, and overall response
rate (ORR) increased from 20 to 36%. Immune checkpoint
inhibits (ICI) also play an important role in the treatment
of R/M HNSCC. The pivotal phase III Keynote-048 study
demonstrated that pembrolizumab monotherapy significantly
improved survival in patients with combined positive score
(CPS) of 1 or more, while pembrolizumab plus chemotherapy
increased survival in the total population [6]. However, there
are patients with negative CPS and contraindication for ICIs.
Cetuximab-based regimen remains an important first-line
treatment for R/M HNSCC. Hence, investigation regarding
therapy sequencing after first-line cetuximab-containing regi-
men remains an interesting point.

Treatment beyond progression (TBP) has been commonly
used in anticancer treatment for decades [7]. Several studies
have already identified its favorable prognosis to continue
molecular-targeted drugs after disease progression, includ-
ing bevacizumab in metastatic colorectal cancer (mCRC)
and trastuzumab in metastatic breast cancer (mBC). Further-
more, cetuximab TBP had also demonstrated survival ben-
efits for patients with mCRC [8]. The CAPRI-GOIM study
enrolled 153 patients and found a median PFS of 6.4 versus
4.5 months, for patients with cetuximab TBP and non-TBP,
respectively. There was a trend to better overall survival:
median 23.7 versus 19.8 months (p = 0.056). Hence, the
authors summarized that continuing cetuximab treatment in
combination with chemotherapy is of potential therapeutic
efficacy in patients with mCRC with all ras wild type. How-
ever, little is known regarding the role of cetuximab continu-
ation after progression on first-line cetuximab-containing
treatment for R/M HNSCC.

Herein, we conducted a national population-based case-
control retrospective study to investigate the oncologic out-
come of cetuximab TBP in patients with R/M HNSCC.

2 Patients and Methods
2.1 Patients

The Taiwan Head and Neck Society Cancer Registry Data-
base (THNSCRD) covers over 1500 patients with R/M
HNSCC receiving first-line cetuximab-based regimen
between 2015 and 2022. This national population-based
case-control retrospective study was conducted using the
data from THNSCRD, which comprised the information on
cancer diagnosis, staging, and treatment. Only such patients
who received second-line treatment after progression of first-
line cetuximab-containing regimen were included into this
study. Some patients continued cetuximab treatment plus
other chemotherapy as second-line treatment, while some
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patients received systemic treatment other than cetuximab
as second-line treatment. Thus, patients were classified into
the (1) cetuximab TBP group and (2) cetuximab non-TBP
group. Patients who had been treated with cetuximab before
their recurrent or metastatic disease were excluded. Other
exclusion criteria were incomplete second-line treatment,
no evaluation of treatment response and irregular follow-
up. P16 testing and PD-L1 expression were measured by
immunohistochemical stain. Positive PD-L1 expression was
defined as tumor proportional score (TPS) > 50%, combined
proportional score (CPS) > 1 by Dako 22C3 or tumor cell
(TC) PD-L1 > 1% by Dako 28-8. Our study was a retrospec-
tive cancer registry analysis and the need for informed con-
sent was waived. This study was approved by the E-Da Hos-
pital Institutional Review Board (EMRP70110N) and was
conducted in accordance with the Declaration of Helsinki.

2.2 Statistical Analysis

All clinical variables of these patients were retrospectively
collected and presented with frequencies. Patients were clas-
sified into the TBP group and no TBP group. Baseline char-
acteristics of each group were compared using chi-square
tests. All statistical analysis was performed in SPSS. Time
to cetuximab treatment discontinuation (TTD), progression-
free survival (PFS), overall survival (OS), overall response
rate (ORR), and disease control rate (DCR) were evaluated as
oncologic outcomes. TTD was measured as the time from the
first day of cetuximab until the last day of cetuximab or final
follow-up, while PFS2 was measured as the time from the first
day of cetuximab until the day of progression after second-
line treatment or final follow-up. OS1 was calculated from the
first day of cetuximab until the date of death or final follow-
up, while OS2 was calculated from the first day of second-line
treatment until the date of death or final follow-up. Objective
response criteria were defined as complete response (CR),
partial response (PR), stable disease (SD), and progressive
disease (PD) according to the RECIST 1.1 guidelines. ORR
was defined as CR plus PR, and DCR was defined by CR,
PR, plus SD. Kaplan—Meier curves were plotted with TCD,
PFS2, OS1, and OS2. Multivariate cox regression analysis
with survival were also conducted with “enter” selection to
adjust the potential confounders. Subgroup analysis regarding
the influences of P16 and PD-L1 were performed. p-Value was
two-sided and considered to be significant if p < 0.05.

3 Results
3.1 Patients’ Characteristics

We identified 498 patients with R/M HNSCC between
2015 and 2022 from THNSCRD for outcomes comparison.
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Patients’ characteristics are presented in Table 1. Among eli-
gible patients, 92% were male, nearly 60% of them younger
than 60 years, and more that 80% of them had Eastern Coop-
erative Oncology Group Performance Status (ECOG PS) 2.
Half of our patients had their primary tumor location in the
oral cavity, followed by hypopharynx, oropharynx, and lar-
ynx. P16 testing was only performed on 30% of our patients
with 3-4% positive rate. PD-L1 expression was only esti-
mated on 40% of our patients with 10% positive rate. The
main reason of missing PD-L.1 data was that archive tissue is
not suitable for PD-L1 staining. As for initial stage, 80% of
our patients had stage 3—4 disease at diagnosis. Nearly 60%
of the patients have ever received curative surgery, induction
chemotherapy or chemoradiotherapy. Half of our patients
had distant metastasis while the remainder had local recur-
rent disease. Approximately 55% of our patients had plati-
num-sensitive disease with platinum-free interval (PFI) of
more than 6 months, and 45% of our patients had platinum-
refractory disease with PFI of less than 6 months. Patients
were stratified according to second-line treatment. In sum-
mary, 259 patients continued cetuximab-based regimen as
second-line treatment (TBP group), while 239 patients did
not continue cetuximab treatment (non-TBP group). Table 1
presents the distributions of characteristics between TBP
and non-TBP groups. The clinical variables in these two
groups were similar. There were no significant differences in
age, gender, ECOG PS, primary tumor location, P16 testing,
PD-L1 expression status, initial stage, previous history of
treatment, disease status upon enrollment, and PFI.

3.2 Treatment Sequences

Treatment disposition of 498 patients with R/M HNSCC are
summarized in Table 2. The chemotherapy regimens were
similar between these two groups. The most common first-
line chemotherapy regimen was cetuximab, platinum, and
5-fluorouracil (EXTREME regimen), accounting for more
than 60% in each group. Moreover, 13% of our patients in
each group received cetuximab, platinum, and tegafur/uracil
(UPEx regimen). A total of 10% of our patients were treated
with cetuximab, platinum, and taxane (TPEx regimen).
After progression on first-line chemotherapy, every patient
underwent second-line chemotherapy as per our inclusion
criteria. For patients in the TBP group, all patients received
cetuximab-containing regimen as second-line treatment,
accounting for 54% cetuximab plus taxane, 15% cetuximab
plus immune checkpoint inhibitors (ICI), 13% EXTREME
regimen, and 4% cetuximab plus methotrexate. For patients
in the non-TBP group, every patient was treated with non-
cetuximab regimen as second-line treatment, accounting for
48% taxane-based regimen, 18% ICI-based regimen, 12%
platinum plus 5-fluorouracil, and 6% methotrexate.

Table 1 Basic characteristics of 498 patients with R/M HNSCC
patients receiving first-line cetuximab based regimen, stratified by
treatment beyond progression or not

TBP (N = Non-TBP (N  p value
259) =1239)

Sex 0.773
Male 242 93% 217 91%

Female 17 7% 22 9%

Age 0.837
<60 150 58% 140 59%
> 60 109 42% 99 41%

ECOG PS 0.969
0-1 43 17% 41 17%

2 216 83% 198 83%

Primary tumor location 0.535
Oral cavity 125 48% 122 51%
Nonoral cavity 134 52% 117 49%

P16 0917
Negative 76 29% 70 29%
Positive 8 3% 9 4%
Unknown 175 68% 160 67%

PD-L1 0.377
Negative 70 27% 76 32%
Positive 26 10% 18 8%
Unknown 163 63% 145 61%

Initial stage 0.887
1-2 50 19% 46 19%

34 209 81% 196 82%

Curative surgery 0.403
No 118 46% 100 42%

Yes 141 54% 139 58%

Induction chemotherapy 0.723
No 108 2% 104 44%

Yes 151 58% 135 56%

Chemoradiotherapy 0.701
No 111 43% 108 45%

Yes 148 57% 131 55%

Disease status 0.685
Local only 125 48% 111 46%

Distant metastasis 134 52% 128 54%

Platinum free interval 0.513
0-6 months 111 43% 109 46%
> 6 months 148 57% 130 54%

R/M HNSCC recurrent or metastatic head and neck squamous cell
carcinoma, TBP treatment beyond progression, ECOG PS East-
ern Cooperative Oncology Group Performance Status, PD-LI pro-
grammed death ligand 1

3.3 Oncologic Outcomes

The median follow-up period was 11.1 months. Among
these patients, 77% died, and cancer was the main cause
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Table2 Treatment deposition of 498 patients with R/M HNSCC
receiving first-line cetuximab based regimen, stratified by treatment
beyond progression or not

TBP (N =259) Non-TBP (N =
239)
First-line regimen
EXTREME 162 63% 145 61%
TPEx 24 9% 24 10%
UPEx 33 13% 30 13%
Cetuximab + ICI 10 4% 12 5%
Cetuximab + MTX 11 4% 8 3%
Others 19 7% 20 8%
Second-line regimen
FP based 34 13% 29 12%
Taxane based 139 54% 115 48%
ICI based 38 15% 42 18%
MTX based 11 4% 15 6%
Others 37 14% 38 16%

R/M HNSCC recurrent or metastatic head and neck squamous cell
carcinoma, EXTREME cetuximab 5-fluorouracil plus platinum TPEx
cetuximab taxane plus platinum, UPEx cetuximab tegafur plus plati-
num, ICI immune checkpoint inhibitor, MTX methotrexate, FP fluo-
ropyrimidine

of their deaths. Survival curves with TTD, PFS2, and OS
1, 2 are plotted in Fig. 1, respectively. In Fig. 1A, B, TTD
and PFS2 were significantly longer in the TBP group than
those in the non-TBP group. Median TTD and PFS2 were
7.7 months versus 4.6 months (p < 0.001) and 11.7 months
versus 7.7 months (p < 0.001) for TBP and non-TBP group,
respectively. In Fig. 1C, D, median OS was significantly
better in the TBP group than those in the non-TBP group.
Median OS1 and OS2 were 14.1 months versus 10.9 months
(p = 0.016) and 9.8 months versus 6.5 months (p = 0.002)
for TBP and non-TBP group, respectively. Subgroup analy-
sis suggested survival benefits remained significant regard-
less PD-L1 expression and P16 status, as shown in Fig. 2.
Median OS1 was 22.8 months versus 9.2 months (p =
0.013) and 13.0 months versus 9.9 months (p = 0.010) for
patients with PD-L1 positive and PD-L1 negative disease,
respectively. Median OS1 was not reached (NR) versus 10.9
months (p = 0.046) and 14.1 months versus 10.9 months (p
= 0.002) for patients with P16 positive and P16 negative
disease, respectively. Table 3 presents the results of the Cox
regression analyses of survival in the total population. After
adjusting for potential confounding factors, ECOG PS and
cetuximab TBP were independent prognosticators correlated
with survival.
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4 Discussion

To our best knowledge, this is the first study regarding the
prognostic impact of cetuximab TBP in patients with R/M
HNSCC. Our study is a retrospective evaluation of data from
THNSCRD, and it showed that cetuximab TBP seems to
prolong survival for patients with R/M HNSCC after failure
of first-line cetuximab-containing treatment. This survival
benefits seems to remain significant regardless of PD-L1
expression and P16 status, although these results came
from a subgroup analyses. Previous studies have shown that
after progression on cetuximab-containing regimen, ICI
play important roles in the later-line setting. Keynote-040
compared the efficacy and safety of pembrolizumab versus
standard-of-care therapy for the treatment of R/M HNSCC.
The results showed clinically meaningful prolongation of OS
and favorable safety profile of pembrolizumab, with median
OS from 8.4 months with pembrolizumab and 6.9 months
with standard of care (p = 0.0161) [9]. Subgroup analy-
sis found that patients with combined proportional score
(CPS) > 1 had better prognosis than those with CPS < 1.
Checkmate-141, a randomized phase III trial, investigated
the role of nivolumab after platinum-based chemotherapy
in R/M HNSCC. This study demonstrated that nivolumab
resulted in longer OS than treatment with standard therapy
[10]. Subgroup analysis from an updated 2-year follow-up
report confirmed that patients with PD-L1 > 1% had longer
survival than those with PD-L1 < 1 [11]. Although this evi-
dence supports the use of ICI as second-line treatment after
progression on a previous cetuximab-based first-line therapy
and also the change of first-line treatment option for patients
positive for PD-L1 [6], our results suggest that for a sub-
group of patients with CPS < 1 or with contraindications for
ICIs, cetuximab TBP could be another treatment option for
patients with R/M HNSCC. ICIs will be the next line treat-
ment for patients with R/M HNSCC after cetuximab TBP.
TBP is commonly used across several cancer types,
including mCRC [12-14], mBC [15-19], non-small cell
lung cancer (NSCLC) [20], ovarian cancer [21], and gastric
cancer [22]. The most employed targeted therapies for TBP
are bevacizumab, cetuximab, and panitumumab for mCRC,
and trastuzumab for mBC. Bevacizumab is an antiangiogenic
used to treat colon cancer, ovarian cancer, brain cancer, and
non-small cell lung cancer. The BRiTE study was a large,
prospective, observational study that demonstrated that bev-
acizumab TBP could improve OS for patients with mCRC
[12]. Another phase 3 study with ML 18147 also confirmed
that TBP of bevacizumab plus second-line chemotherapy has
clinical benefits in patients with mCRC [15]. Trastuzumab is
a humanized monoclonal antibody specific for human epi-
dermal growth factor receptor 2 (HER?2) for the treatment
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Fig.1 A Time to cetuximab discontinuation, B progression-free survival 2, C overall survival 1, and D overall survival 2 of 498 patients with
R/M HNSCC receiving first-line cetuximab-based chemotherapy, stratified by TBP

of HER2-positive breast cancer. A subgroup analysis from
the observational Hermine study suggested that trastuzumab
TBP offers a survival benefit to patients with MBC treated
with first-line trastuzumab [23]. Moreover, Lim et al. clari-
fied the efficacy of continuation of gefitinib in patients with
non-small cell lung cancer (NSCLC) beyond progression
[20]. Twelve patients (24.4%) continued gefitinib therapy
for 14 months (median value, range 7.2-20.3 months) after
progression. The median OS was not reached. Thus, they
concluded that it Is beneficial to maintain gefitinib treatment
with local treatment such as radiotherapy until symptomatic
progression for NSCLC with epidermal growth factor recep-
tor (EGFR) mutation who experience progression on first-
line gefitinib treatment.

There are several potential limitations in our study that
are inherent to any retrospective study. First, our study
only analyzed patients with R/M HNSCC receiving the
cetuximab-based regimen as first-line treatment followed

by second-line treatment with any regimens. Patients who
did not have evaluation for their second-line treatment
were excluded. This might be a major bias in this study.
Second, this study only investigated the role of cetuximab
TBP in the first-line setting, not in later treatment lines.
The main reasons were concerns regarding the activity of
cetuximab after progression on ICIs and the influence of
ICI on subsequent treatment. Thus, patients who received
pembrolizumab-based regimen as first-line treatment fol-
lowed by cetuximab-based regimen as second-line treatment
and beyond were excluded. Moreover, low ICI usage in our
study was because many patients could not afford the cost
of ICIs. Third, this study was a retrospective study with a
nonrandomized design. The treatment sequences of these
patients were decided at the physician’s discretion, rather
than randomly. This may influence the generalizability of
our results. Finally, different cetuximab combination regi-
men might also limit the power of our study.
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Fig.2 Overall survival 1 of patients with R/M HNSCC receiving first-line cetuximab-based chemotherapy, stratified by TBP. A Patients with
PD-L1 positive, B patients with PD-L1 negative, C patients with P16 positive, and D patients with P16 negative

Table 3 Cox regression analysis of 498 patients with R/M HNSCC receiving first-line cetuximab based regimen

Univariate Multivariate
HR (95% CI) p value HR (95% CI) p value
Gender, female versus male 0.95 (0.65-1.70) 0.769
Age, < 60 versus > 60 0.93 (0.76-1.14) 0.468
ECOG PS, 0-1 versus 24 0.65 (0.49-0.87) 0.004 0.62 (0.46-0.83) 0.001
PD-L1, positive versus negative 1.00 (0.66-1.53) 0.973
Primary tumor, OC versus non-OC 0.68 (0.36-1.30) 0.167
P16 status, positive versus negative 0.91 (0.72-1.41) 0.245
Initial stge, stage 1-2 vs 3—4 0.85 (0.66-1.10) 0.213
Radical surgery, yes versus no 0.83 (0.68-1.01) 0.065
Induction therapy, yes versus no 0.95 (0.78-1.16) 0.626
Adjuvant CCRT, yes versus no 0.82 (0.62-1.08) 0.157
Disease status, local only versus distant metas- ~ 0.85 (0.69-1.04) 0.109
tasis
PFI, > 6 m versus 0—6 m 0.95 (0.78-1.16) 0.611
Cetuximab TBP, yes versus no 0.78 (0.64-0.96) 0.017 0.75 (0.61-0.92) 0.005

R/M HNSCC recurrent or metastatic head and neck squamous cell carcinoma, ECOG PS Eastern Cooperative Oncology Group Performance Sta-
tus, PD-LI programmed death ligand 1, OC oral cavity cancer, CCRT concurrent chemoradiotherapy, PFI platinum-free interval, BP treatment

beyond progression
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Our study aims to investigate the prognostic impact of
cetuximab TBP in patients with R/M HNSCC. To date, there
are no publications regarding prolongation of survival with
cetuximab TBP in patients with R/M HNSCC. Appreciating
that our retrospective study has several inevitable selection
biases, our results provide the first real-world evidence to
support the continuation of cetuximab as second-line treat-
ment in patients with R/M HNSCC. Further prospective
randomized control studies are warranted to validate our
conclusions.

5 Conclusions

Our study investigated the prognostic impact of cetuximab
TBP in patients with R/M HNSCC. Based on our results, we
show that cetuximab TBP extended survival significantly
in patients with R/M HNSCC. Subgroup analysis showed
survival benefits remained significant regardless PD-L1
expression and P16 status. In our multivariate analysis,
ECOG PS and cetuximab TBP were independent predictors
that correlated with survival. Our conclusions are clinically
valuable and provide the first real-world evidence to sup-
port cetuximab TBP as second-line chemotherapy in patients
with R/M HNSCC.
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