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Safety and efficacy of cetuximab-containing chemotherapy 
after immune checkpoint inhibitors for patients with 
squamous cell carcinoma of the head and neck: a single-
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Immunotherapy has been shown to prolong survival 
in recurrent or metastatic squamous cell carcinoma of 
the head and neck (SCCHN) in front-line use; however, 
subsequent systemic therapy has not been optimized. 
This study aimed to evaluate the safety and efficacy of 
cetuximab-containing chemotherapy after immunotherapy. 
We retrospectively analyzed patients with recurrent or 
metastatic SCCHN who underwent cetuximab-containing 
regimens after progression on immunotherapy. Of the 
22 patients who met the inclusion criteria, 21 received 
paclitaxel and cetuximab, and 1 carboplatin and 
fluorouracil and cetuximab after immunotherapy. Nine 
patients achieved a partial response, 10 patients had 
stable disease as their best response on cetuximab-
containing chemotherapy, yielding an overall response 
rate and disease control rate of 40.9 and 86.4%, 
respectively. The median progression-free survival 
was 5.2 months, and the median overall survival was 
14.5 months. Ten patients developed grade 3–4 adverse 
events, including neutropenia (31.8%), acneiform rash 
(9.1%), anemia (4.5%), hypertransaminasemia (4.5%) and 

stomatitis (4.5%). The most frequent cetuximab-related 
toxicities across all grades were skin reactions (77.3%), 
hypomagnesemia (40.9%), stomatitis (27.3%), paronychia 
(13.6%) and keratitis (4.5%). There was no treatment-
related death. Taken together, cetuximab-containing 
chemotherapy was effective and feasible even after 
immunotherapy. Anti-Cancer Drugs 32: 95–101 Copyright 
© 2020 The Author(s). Published by Wolters Kluwer Health, 
Inc.
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Introduction
Squamous cell carcinoma of the head and neck 
(SCCHN) is one of the most common malignancies 
worldwide [1]. A combination of surgery, radiation ther-
apy and chemotherapy play a key role in improving life 
expectancy with this condition [2,3]. However, despite 
recent advances in multimodality treatment, the progno-
sis of metastatic or recurrent disease remains poor. The 
addition of cetuximab, an anti-epidermal growth factor 
receptor (EGFR) antibody, to platinum/5-fluorouracil 
(5-FU) chemotherapy prolongs survival and has been the 

standard front-line chemotherapy for recurrent or meta-
static SCCHN (R/M-SCCHN) [4]. Nonetheless, cetux-
imab plus platinum-based chemotherapy (EXTREME 
regimen) yielded a median overall survival (OS) of only 
10.1 months, indicating that further improvements are 
necessary.

The emergence of immune checkpoint inhibitors (ICIs) 
targeting programmed cell death-1 (PD-1) or PD-ligand 
1 (PD-L1) has dramatically changed the treatment par-
adigm in various types of solid tumors. For example, 
the global phase III CheckMate 141 trial compared 
nivolumab, an anti-PD-1 antibody, versus standard ther-
apies (methotrexate, docetaxel or cetuximab monother-
apy) for R/M SCCHN refractory to platinum agents 
[5]. In this study, the nivolumab group exhibited a sig-
nificantly longer OS, which resulted in the approval of 
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nivolumab. Furthermore, the results of the use of another 
anti-PD-1 antibody, pembrolizumab, in first-line settings, 
were recently reported [6]. The KEYNOTE-048 trial 
was a phase III randomized trial that randomly assigned a 
total of 825 patients with R/M SCCHN into three cohorts: 
pembrolizumab alone, pembrolizumab +  platinum/5-FU 
and the EXTREME regimen. Pembrolizumab alone is 
effective in patients with PD-L1-positive tumors and 
pembrolizumab plus chemotherapy showed survival 
benefits compared with the EXTREME regimen, thus 
establishing pembrolizumab as first-line therapy for 
R/M SCCHN. However, since cetuximab remains a key 
chemotherapy drug for R/M SCCHN, it is expected that 
cetuximab is increasingly used as a second- or later-line 
setting after exposure to immunotherapy. Several studies 
have demonstrated potential improvements in the treat-
ment outcomes of cytotoxic chemotherapy after expo-
sure to immunotherapy in various types of malignancies, 
including malignant melanoma, non-small cell lung 
cancer and stomach cancer [7–9]. In R/M SCCHN, two 
retrospective studies assessed patients who progressed 
on ICIs and subsequently underwent cytotoxic chemo-
therapy; these studies reported a relatively higher overall 
response rate (ORR) [10,11]. Meanwhile, previous stud-
ies suggested that the administration of EGFR tyrosine 
kinase inhibitors (TKIs) increased the risk of adverse 
events such as interstitial lung disease after treatment 
with anti-PD-1 antibodies [12,13].

Currently, following the KEYNOTE-048 trial, many pro-
spective trials are ongoing in an attempt to evaluate the 
front-line use of ICIs [14]. Therefore, considering the 
treatment outcomes of subsequent cetuximab therapies 
after immunotherapy is essential. In the above-men-
tioned two retrospective studies of R/M SCCHN, sub-
sequent therapies included various types of regimens 
and did not focus on cetuximab-containing regimens 
[10,11]. In particular, the safety of cetuximab use has not 
been adequately evaluated. Therefore, the present study 
aimed to evaluate the effectiveness and safety of the 
combined use of cetuximab and cytotoxic chemotherapy 
after exposure to ICIs.

Methods
Patients
We retrospectively reviewed the medical records of all 
patients with R/M SCCHN who underwent cetux-
imab-containing regimens after progressing while 
receiving ICI treatment at Kindai University Hospital 
between September 2017 and March 2020. The main eli-
gibility criteria were as follows: an Eastern Cooperative 
Oncology Group (ECOG) performance status of 0–2, 
adequate organ function, and a receipt of at least one 
cycle of immunotherapy. Patients who had a previous 
cetuximab-containing treatment history before immuno-
therapy were also eligible. Cetuximab was administered 
at an initial dose of 400 mg/m2, followed by subsequent 

weekly doses of 250 mg/m2. This study was approved by 
the institutional review boards.

Data collection
The following information was acquired from medi-
cal records: age, sex, smoking status, site of the primary 
tumor and ECOG performance status at the start of 
cetuximab-containing chemotherapy after immunother-
apy. We also retrieved tumor response and adverse events 
to each treatment line for R/M SCCHN patients. Tumor 
response was assessed by the investigator according to the 
Response Evaluation Criteria in Solid Tumors version 1.1 
[15]. We defined the ORR as the proportion of patients 
with a best overall response of complete response or par-
tial response. We defined the disease control rate (DCR) 
as the proportion of patients with a best overall response 
of complete response, partial response or stable disease. 
Progression-free survival (PFS) was measured from the 
time of treatment initiation to disease progression or 
death from any cause. OS was measured from the time 
of treatment initiation to death from any cause. Patients 
without documented clinical or radiographic disease pro-
gression or who were still alive were censored at the last 
follow-up. We evaluated adverse events according to the 
Common Terminology Criteria for Adverse Events, ver-
sion 5.0.

Statistical analysis
Survival curves were estimated using the Kaplan–Meier 
method and hazard ratios with 95% confidence intervals 
(CIs) were determined with the use of a Cox propor-
tional-hazards model. The ORRs were compared using 
Fisher’s exact test. All statistical analyses were performed 
with EZR (Saitama Medical Center, Jichi Medical 
University, Saitama, Japan), a graphical user interface for 
R (The R Foundation for Statistical Computing, Vienna, 
Austria) [16]. A P value <0.05 was considered statistically 
significant.

Results
Patient characteristics
A total of 22 patients met the eligibility criteria. Their 
clinical characteristics are summarized in Table 1. Sixteen 
patients developed recurrence after curative treatments, 
and six developed de novo metastatic SCCHN. Fifteen 
patients had a history of regional radiation therapy. 
Among seven patients with oropharyngeal cancer, four 
patients had a human papillomavirus-positive tumor. 
All patients received cetuximab after immunotherapy 
as combination therapy with chemotherapeutic agents; 
the most commonly administered regimen was paclitaxel 
plus cetuximab (21 patients, 95.5%) while one patient 
(4.5%) received carboplatin and fluorouracil plus cetux-
imab. Two (9.1%) patients had received three prior reg-
imens for R/M SCCHN, 13 (59.1%) had received two 
prior regimens and 7 (31.8%) had received one prior reg-
imen. For immunotherapy, 17 (77.3%) patients received 
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nivolumab monotherapy and one patient received pem-
brolizumab plus cisplatin and fluorouracil. The remaining 
four patients received investigational drugs, including 
anti-PD-(L)1 antibodies.

Thirteen (59.1%) patients had a cetuximab-containing 
treatment history for R/M SCCHN before immuno-
therapy. The most frequent adverse events related to 
cetuximab among the patients receiving their first cetux-
imab-containing treatment were skin reactions (100%), 
paronychia (53.8%), hypomagnesemia (38.5%) and sto-
matitis (15.4%). Only one patient experienced a grade 4 
adverse event, hypomagnesemia, which was manageable 
with intravenous magnesium supplementation. All other 
adverse events were grades 1–2. No patients discontin-
ued the first cetuximab due to adverse events.

Immunotherapy
The patients underwent a median of seven immunother-
apy cycles (range, 1–13). Three (13.6%) patients achieved 
a partial response, 10 (45.5%) achieved stable disease, 
and 9 (40.9%) achieved progressive disease as their best 
overall response on immunotherapy. Three patients 
developed immune-related adverse events (irAEs). Two 
patients developed irAEs of grade 3 or worse, including 
Stevens-Johnson syndrome (SJS) (grade 4) and nephritis 
(grade 3). The patient who developed an SJS discontin-
ued immunotherapy. On the other hand, the patient who 

developed nephritis restarted immunotherapy after a 
serum creatinine level was resolved as grade 1.

The efficacy of cetuximab-containing chemotherapy 
after immunotherapy
The median time to cetuximab-containing chemotherapy 
from the last dose of immunotherapy was 21 days (range; 
11–308). Fifteen patients (68.2%) were first administered 
cetuximab within 30 days after the last dose of immuno-
therapy. Of the total population, nine (40.9%) patients 
achieved a partial response, ten (45.5%) achieved stable 
disease and three (13.6%) achieved progressive disease as 
their best response on cetuximab-containing chemother-
apy after immunotherapy, yielding an ORR and DCR of 
40.9% (9 of 22 patients, 95% CI, 20.7–63.6%) and 86.4% 
(19 of 22 patients, 95% CI, 65.1–97.1%), respectively. The 
patients received a median of 12 cetuximab infusions 
(range, 2–51). With a median follow-up of 13.6 months, 
the median PFS and OS were 5.2 (95% CI, 3.6–7.2) and 
14.5 (95% CI, 9.8–27.1) months, respectively (Fig. 1).

When comparing efficacy between patients with or with-
out a history of prior cetuximab before immunother-
apy, the former had a significantly longer PFS (median 
PFS = 7.1 vs. 3.8 months; hazard ratio: 0.34; 95% CI, 
0.13–0.92; P = 0.03) (Fig.  2a), a numerically longer OS 
(median OS = 22.4 vs. 10.6 months; hazard ratio: 0.63; 95% 
CI, 0.20–1.97; P = 0.43) (Fig. 2b) and a numerically higher 
ORR (46.2 vs. 33.3%; P = 0.67).

The safety of cetuximab-containing chemotherapy after 
immunotherapy
Adverse events related to cetuximab that were observed 
during cetuximab-containing chemotherapy after immu-
notherapy are listed in Table 2. The most common were 
skin reactions (77.3%), hypomagnesemia (40.9%), sto-
matitis (27.3%), paronychia (13.6%) and keratitis (4.5%). 
Grades 3–4 adverse events related to cetuximab were 
observed in two patients. One developed both a grade 3 
acneiform rash and grade 3 stomatitis; the other patient 
developed a grade 3 acneiform rash. Grades 3–4 adverse 
events not related to cetuximab were observed in seven 
patients during cetuximab-containing chemotherapy 
after immunotherapy (Table  3), including grades 3–4 
neutropenia (27.3%), grade 3 anemia (4.5%) and grade 3 
hypertransaminasemia (4.5%). No unexpected adverse 
events were observed. Furthermore, there were no treat-
ment-related deaths.

Discussion
To the best of our knowledge, this is the first study to 
investigate subsequent chemotherapy after immuno-
therapy in R/M SCCHN, focusing on cetuximab-con-
taining therapies. Given that pembrolizumab alone and 
pembrolizumab in combination with chemotherapy have 
been established as the standard treatments in the first-
line setting for R/M SCCHN and that several phase III 

Table 1  Patient characteristics

Characteristic No. of patients %

Median age (range), years 65 (39–75)
Sex
 Male 13 59.1
 Female 9 40.9
ECOG performance status   
 0 5 22.7
 1 16 72.7
 2 1 4.5
Primary tumor site
 Nasopharynx 3 13.6
 Oropharynx 7 31.8
 Hypopharynx 3 13.6
 Larynx 3 13.6
 Oral cavity 4 18.2
 Other 2 9.1
Type of relapse
 Locoregional only 7 31.8
 Distant metastases with or without  

locoregional recurrences
15 68.2

No. of previous regimens for R/M SCCHN
 1 7 31.8
 2 13 59.1
 3 2 9.1
Prior immunotherapy regimens
 Nivolumab monotherapy 17 77.3
 Investigational drugs including anti-PD-(L)1 

antibodies
4 18.2

 Pembrolizumab plus cisplatin and fluorouracil 1 4.5
Prior cetuximab treatment
 Yes 13 59.1
 No 9 40.9

Anti-PD-(L)1 antibodies, anti-programmed cell death- (ligand) 1 antibodies; 
ECOG performance status, Eastern Cooperative Oncology Group performance 
status; R/M SCCHN, recurrent/metastatic squamous cell carcinoma of head and 
neck.
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studies are ongoing to evaluate the efficacy of ICIs in 
the first-line setting, in line with other malignancies [17], 
there is increasing concern regarding cetuximab use after 
immunotherapy. Therefore, determining the efficacy and 
safety of the combined use of cetuximab and cytotoxic 
chemotherapy after immunotherapy in R/M SCCHN is 
an important issue. In a later-line setting, combination 
therapies of cetuximab with taxanes were also proven to 
be effective and tolerable [18,19]. However, patients who 

had received prior immunotherapy were not included in 
these studies. Previous retrospective studies assessing 
chemotherapy after immunotherapy in R/M SCCHN 
included various types of regimens and did not report 
detailed safety profiles [10,11]. It remains unclear 
whether the combined use of cetuximab and cytotoxic 
chemotherapy is valid after failure with ICIs treatment. 
The present study indicated that cetuximab-contain-
ing chemotherapy had a meaningful therapeutic value 

Fig. 1

Kaplan–Meier curve of PFS (a) and OS (b) for patients with cetuximab-containing chemotherapy after immunotherapy. PFS, progression-free 
survival; OS, overall survival.
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and a manageable toxicity profile for patients with R/M 
SCCHN who were pretreated with ICIs.

When it comes to efficacy, we observed an ORR of 40.9% 
(9 of 22 patients, 95% CI, 20.7–63.6%) and a median PFS 
of 5.2 (95% CI, 3.6–7.2) months for combination therapy 

with cetuximab after immunotherapy. In a previous 
study, Saleh et al. analyzed 82 R/M SCCHN patients who 
underwent salvage chemotherapy after treatment with 
ICIs and reported an ORR of 30% and a median PFS 
of 3.6 months [10]. A report by Pestana et al., including 

Fig. 2

Kaplan–Meier curve of PFS (a) and OS (b) for patients with cetuximab-containing chemotherapy after immunotherapy according to with or without 
a history of prior cetuximab before immunotherapy. PFS, progression-free survival; OS, overall survival.
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43 R/M SCCHN patients who underwent systemic ther-
apy after treatment with ICIs, indicated that the ORR 
was 42% and the median PFS was 4.2 months [11]. Our 
data were similar to or slightly higher than those of pre-
vious studies. Higher chemosensitivity in subsequent 
therapies after immunotherapy has been supported by 
the protracted effect of immunotherapy [20,21]. Recent 
preclinical studies have suggested that EGFR inhibi-
tion affects the tumor microenvironment and induces 
an immune-modulatory effect [22], which leads to our 
hypothesis that the residual therapeutic efficacy of ICIs 
may be synergistic with cetuximab. Approximately half 
of the subjects of this analysis were pretreated with 
cetuximab and underwent re-administration of cetux-
imab; these patients tended to have a better outcome 
compared with patients without prior cetuximab therapy. 
The CRICKET study suggested that readministering 
cetuximab provided a clinical benefit in patients with 
metastatic colorectal cancer displaying disease progres-
sion while receiving anti-EGFR antibodies in an earlier 
treatment line and thereafter, other regimens [23]. These 
results may be explained by the fact that the clones 
resistant to anti-EGFR therapies were reduced by sub-
sequent chemotherapy without anti-EGFR antibodies 
[24]. Likewise, immunotherapy might remove tumor 
resistance to cetuximab. Although our findings should be 
interpreted with caution and further studies are neces-
sary, patients with R/M SCCHN may also gain clinical 
benefits from the re-administration of cetuximab.

With respect to safety, all toxicities that were observed 
during cetuximab-containing chemotherapy after immu-
notherapy was well tolerated, and no unexpected adverse 
events were observed. The safety profile of cetuximab 
in the present study was consistent with that in previ-
ous studies evaluating cetuximab plus taxanes [18,19]. 
Notably, most of the subjects were administered cetuxi-
mab immediately after the last infusion of ICIs. Previous 

studies reported that combining EGFR-TKI with immu-
notherapy may increase the incidence of interstitial lung 
disease and lead to increased alanine aminotransferase/
aspartate aminotransferase levels in nonsmall cell lung 
cancer harboring EGFR mutations [12,13]. These reports 
proposed certain prudence in using anti-EGFR agents 
after immunotherapy, which encouraged us to conduct 
the present study. However, on the basis of our findings, 
cetuximab could be used safely in such settings, unlike 
EGFR-TKI.

This study has some limitations. First, it was a retrospec-
tive single-institution study evaluating a small number 
of patients. Second, we lacked a control arm assessing 
chemotherapy without cetuximab; therefore, we cannot 
clarify the additional benefits of cetuximab to salvage 
chemotherapy after immunotherapy. In addition, from 
this study, the optimal cytotoxic agent to combine with 
cetuximab could not be identified because most of our 
subjects received paclitaxel plus cetuximab. Third, the 
possibility of selection bias cannot be excluded because 
approximately half of the subjects received prior cetux-
imab before immunotherapy, which meant that patients 
who were tolerable to anti-EGFR antibodies in earlier 
lines of therapy were included. A future prospective 
study is warranted to confirm our results.

In conclusion, our findings suggest that cetuximab-con-
taining chemotherapy is effective and well tolerated 
even just after ICIs in R/M SCCHN. Our findings will 
help physicians select second-line treatment after failure 
to ICIs as a first-line therapy in clinical practice.
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