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Abstract. The aim of this retrospective study was to assess 
the efficacy and safety of cetuximab therapy for patients with 
locally advanced (LA) and recurrent̸metastatic (R̸M) oral 
squamous cell carcinoma (OSCC), with a specific focus on 
distant metastases (DMs). Data from 21 patients with unresect-
able LA and R̸M OSCC treated with cetuximab therapy in 
our department between December, 2012 and July, 2015 were 
reviewed. The endpoint was the time‑to‑progression and the 
assessments made were tumor response rate, progression‑free 
survival (PFS), overall survival (OS) and safety. The overall 
response rate was 57.1%, with a complete response (CR) rate of 
33.3%. The overall median PFS and OS were 5.5 and 8.0 months, 
respectively. For patients with DMs, the overall response rate 
was 60.0%, with a CR rate of 40.0%. The median PFS and OS 
were 3.8 and 5.8 months, respectively. In addition, improved 
1‑year OS was observed following approval of cetuximab, 
although the differences between the group of patients treated 
after that time and historical controls were not statistically 
significantly (P=0.246). Grade 3‑4 adverse events included 
infusion reaction (4 cases), neutropenia, hypophosphatemia, 

upper gastrointestinal hemorrhage, liver toxicity and mucositis 
(1 case each). There was one cetuximab‑related death due to 
interstitial pneumonia. An acne‑like rash was observed in all 
cases, but no grade 3 or 4 rash was reported. Hypomagnesemia 
was observed in 10 cases. Our results suggest that cetuximab 
may display significant therapeutic efficacy in patients with 
unresectable LA and R̸M OSCC, including those with DMs.

Introduction

Oral squamous cell carcinoma (OSCC) represents 2‑3% of all 
human cancers and is the 6th most frequent type of cancer 
worldwide (1,2). OSCC has a consistently poor prognosis 
and remains a lethal disease in >50% of cases diagnosed 
annually (3). The current management and treatment for 
the majority of OSCC patients is surgery, and postoperative 
concurrent chemoradiotherapy is a widely accepted standard 
of care for high‑risk OSCC (4). This treatment strategy has 
led to significant improvements in locoregional control and 
disease‑free survival, but not in overall survival (OS) (5). The 
risk factors associated with lack of improvement in OS remain 
unclear, but one risk factor has been hypothesized to be distant 
metastasis (DM). In the head and neck region, it was reported 
that the hypopharynx and supraglottis were the sites with a 
higher risk of DM (9.4 and 8.9%, respectively), whereas the 
oral cavity had a lower risk (3.2%) (6). It has been reported 
that DMs occur 1‑76 months after radical surgery in ~10% of 
patients with OSCC (7). As DMs reduce the patients' quality 
of life and carry a poor prognosis, improved treatment of DMs 
is an important consideration.

Cetuximab, an epidermal growth factor receptor (EGFR) 
inhibitor, was approved for the treatment of locally 
advanced (LA) and recurrent̸metastatic (R̸M) head and 
neck squamous cell carcinoma (HNSCC) in December, 2012 
in Japan. Phase III trials demonstrated that cetuximab used 
in combination with radiotherapy in LA HNSCC (8) and in 
combination with platinum‑based chemotherapy as first‑line 
treatment for R̸M HNSCC (9) achieved a higher response 
rate and a significant increase in OS. In addition, it has been 
reported that cetuximab used in combination with paclitaxel 
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is effective when platinum‑based chemotherapy fails in R̸M 
HNSCC (10,11). However, the efficacy of cetuximab for DMs 
remains unclear.

The aim of this retrospective study was to assess the effi-
cacy and safety of cetuximab therapy in patients with LA and 
R̸M OSCC, with a specific focus on patients with DMs.

Patients and methods

Study design. We retrospectively reviewed records of 
patients with confirmed unresectable LA and R̸M OSCC 
who were treated with cetuximab between December, 2012 
and July, 2015 (cetuximab group). This study was approved 
by the independent Ethics Committee of our Nagasaki 
University Hospital. The endpoint of this trial was defined as 
the time‑to‑disease progression, and we examined the tumor 
response rate, progression‑free survival (PFS), OS and safety. 
Tumor response was assessed every 4‑8 weeks with repeated 
clinical and enhanced computed tomography (CT) assess-
ments, until progressive disease (PD) was observed; the best 
overall response was evaluated according to the Response 
Evaluation Criteria in Solid Tumours for the duration of treat-
ment (12). PFS was defined as the time from the date of the 
first cetuximab administration to the date of PD or relapse, 
whichever occurred first. OS was defined as the time from the 
date of cetuximab administration to the date of death. Survival 
distributions were calculated with the Kaplan‑Meier method 
and compared using the log‑rank test. Two‑sided confidence 
intervals (CIs) were calculated according to Clopper and 
Pearson. Toxic effects were evaluated according to the 
National Cancer Institute‑Common Terminology Criteria for 
Adverse Events, version 4.0 (13).

Treatment. The regimens used in our department were 
cetuximab plus radiotherapy according to the Bonner trial (8), 
cetuximab plus cisplatin and 5‑fluorouracil according to the 
EXTREME trial (9), and cetuximab plus paclitaxel (10,11). 
Prior to drug administration, the serum levels of surfactant 
protein‑A, surfactant protein‑D and Krebs von den Lungen‑6 
were assessed using blood tests; plain radiography and CT of the 
chest were performed to determine the presence of interstitial 
pneumonia. In addition, the serum levels of tick, mammalian 
meat and flatfish antibodies were assessed for allergy and 
specific IgG antibody titres. Cetuximab was administered at a 
dose of 400 mg̸m2 for the first injection and 250 mg̸m2 weekly 
thereafter. A total radiation dose of 60‑66 Gy was adminis-
tered once daily in fractions of 1.8‑2.0 Gy, with five fractions 
administered per week. Cisplatin was administered at a dose 
of 100 mg̸m2 on day 1, and 5‑fluorouracil was administered 
at a dose of 1,000 mg̸m2 for 4 days. Paclitaxel was adminis-
tered weekly at a dose of 60‑80 mg̸m2. Dosage was decided 
according to the patient's general condition. Patients who had 
at least stable disease (SD) received cetuximab therapy until 
PD or unacceptable toxic effects occurred.

Results

Patient characteristics. The patient clinicopathological charac-
teristics are summarized in Table I. Over a period of 2 years and 
6 months, 21 patients were enrolled in the study; 47.6% of the 

patients were male and 52.4% were female, and 20 patients had 
a performance status of 0 or 1. The median age of the patients 
was 73 years, (range, 51-88 years). The most common site of the 
primary tumour was the mandibular gingiva (52.4%), followed 
by the tongue (23.8%) and maxillary gingiva (9.52%). On path-
ological examination, 16 of the 21 tumors were SCCs (76.2%) 
and the remaining 5 were adenosquamous cell carcinoma (n=1, 
4.76%), ameloblastic carcinoma (n=1, 4.76%), myoepithelial 
carcinoma (n=1, 4.76%), undifferentiated carcinoma (4.76%) 
and unclear (n=1, 4.76%). The overexpression of EGFR was 
confirmed by immunostaining in each of the 5 non‑SCC cases 
prior to drug administration. There were 3 patients with LA 
carcinoma (14.3%) and 18 with R̸M carcinoma (85.7%). A total 
of 18 patients had undergone previous therapy: 8 had undergone 
surgery alone (38.1%), 2 had undergone surgery and adjuvant 
radiotherapy (9.5%), and 8 had undergone surgery and adjuvant 
chemoradiotherapy (38.1%). With respect to initial treatment 
regimens, of the 21 tumors, 9 had been treated with cetuximab 
plus radiotherapy (42.8%), 9 with cetuximab plus paclitaxel 
(42.8%), 2 with cetuximab plus cisplatin and 5‑fluorouracil 
(9.5%) and 1 with cetuximab alone (4.8%). The median number 
of treatment courses with cetuximab was 9 (range, 0-70).

Efficacy. The details of all cases and of DM cases are 
presented in Table II. The overall response rate was 57.1% 
(95% CI: 33.7‑78.2%), with a complete response (CR) rate of 
33.3% (95% CI: 13.9‑56.9%) and a partial response (PR) rate of 
23.8% (95% CI: 7.7‑47.6%). The disease control rate (PR plus 
SD) was 66.7% (95% CI: 42.7‑85.4%). Cetuximab‑refractory 
tumors were observed in 2 patients. Although 5 patients 
initially achieved disease control, they developed PD. Among 
these, 2 patients presented with brain metastasis during 
cetuximab administration, although 1 achieved locore-
gional and lung metastasis control. The 1‑year PFS and OS 
were 43.1 and 52.7%, respectively. The median PFS and OS 
were 5.5 months (95% CI: 3.5‑10.5 months) and 8.0 months 
(95% CI: 5‑13 months), respectively (Fig. 1).

A total of 10 patients treated with cetuximab therapy 
had DMs. The most common distant site was the lung 
(70.0%), followed by the upper mediastinal lymph nodes 

Figure 1. Kaplan‑Meier estimates of progression‑free survival (PFS) and 
overall survival (OS). CI, confidence interval.



MOLECULAR AND CLINICAL ONCOLOGY  5:  246-252,  2016248

(10.0%), parapharyngeal lymph nodes (10.0%), and multiple 
bone metastases on the ribs, iliac bone and vertebrae 
(10.0%). The overall response rate among patients with 
DMs was 60.0% (95% CI: 26.2‑87.8%), with a CR rate 
of 40.0% (95% CI: 12.2‑73.8%) and a PR rate of 20.0% 

(95% CI: 2.5‑55.6%). The disease control rate was 70.0% 
(95% CI: 34.8‑93.8%). No difference in the efficacy of cetux-
imab therapy was observed between different DM sites. The 
1‑year PFS and OS were 42.7 and 48.0%, respectively. The 
median PFS and OS were 3.8 months (95% CI: 2‑11.25 months) 
and 5.8 months (95% CI: 2‑14 months), respectively (Fig. 2). In 
addition, we retrospectively reviewed the records of patients 
with confirmed DM between April, 2001 and November, 2012 
before cetuximab was approved (non‑cetuximab group), and 
a historical‑control study was performed to compare the OS 
between the cetuximab and non‑cetuximab groups in patients 
with DMs. The 1‑year OS for each group was 48.0 and 
20.0%, respectively. No significant difference was observed 
(P=0.246), but the data indicated that cetuximab provided 
additional benefits in patients with DMs (Fig. 3).

Safety. Treatment‑related grade 3‑5 adverse events were 
reported in 9 patients (42.9%) (Table III). There were 
3 grade 3 infusion reactions (anaphylaxis and dyspnea in 
all cases), 1 grade 4 reaction (anaphylaxis) and 1 grade 5 
reaction (interstitial pneumonia) among patients receiving 

Table I. Clinicopathological characteristics of the 21 patients.

Characteristics No. of cases (%)

Gender
  Male 10 (47.6)
  Female 11 (52.4)
Age, years
  Range 51‑88
  Median 73
Primary site
  Tongue 5 (23.8)
  Mandibular gingiva 11 (52.4)
  Maxillary gingiva 2 (9.52)
  Oral cavity floor 1 (4.76)
  Intraosseous 1 (4.76)
  Unknown 1 (4.76)
Pathological diagnosis
  SCC 16 (76.2)
  Ameloblastic carcinoma 1 (4.76)
  Myoepithelial carcinoma 1 (4.76)
  Adeno SCC 1 (4.76)
  Undifferentiated carcinoma 1 (4.76)
  Unclear 1 (4.76)
Performance status score
  0 11 (52.4)
  1 9 (42.9)
  2 1 (4.8)
Pattern of disease
  LA 3 (14.3)
  R/M 18 (85.7)
Previous treatment
  Surgery alone 8 (44.4)
  Surgery + adjuvant RT 2 (11.1)
  Surgery + adjuvant CCRT 8 (44.4)
Initial treatment 
  Cet + RT 9 (42.8)
  Cet + TXL 9 (42.8)
  Cet + FP 2 (9.5)
  Cet alone 1 (4.8)
Number of treatment cycles
  Range 0‑70
  Median 9

SCC, squamous cell carcinoma; LA, locally advanced; R̸M, 
recurrent̸metastatic; RT, radiotherapy; CCRT, concurrent chemo-
radiotherapy; Cet, cetuximab; TXL, paclitaxel; FP, cisplatin and 
5‑fluorouracil.

Figure 2. Kaplan‑Meier estimates of progression‑free survival (PFS) and 
overall survival (OS) in patients with distant metastases. CI, confidence 
interval.

Figure 3. Kaplan‑Meier estimates of progression‑free survival (PFS) and 
overall survival (OS) according to treatment group (cetuximab vs. non‑cetux-
imab). CI, confidence interval.



NARUSE et al:  CETUXIMAB FOR LOCALLY ADVANCED AND RECURRENT/METASTATIC ORAL CANCER 249

cetuximab, who had to withdraw from therapy. Grade 3 
hypophosphatemia, neutropenia, upper gastrointestinal 
hemorrhage and liver toxicity were reported with the 
cetuximab plus paclitaxel regimen; grade 3 diarrhea was 
reported with the cetuximab plus cisplatin and 5‑fluorouracil 
regimen; and grade 3 hypophosphatemia was reported 
with the cetuximab plus radiotherapy regimen, which led 
to the discontinuation of these drug combinations. Skin 
reactions, including an acne‑like rash and paronychia, were 
seen in all patients; 11 patients had grade 1 (52.4%), 7 had 
grade 2 (33.3%), and 3 patients (14.3%) had non‑evaluable 
infusion‑related reactions; no patient had an infusion‑related 
reaction of grade >3. Grade 1‑2 treatment‑related adverse 

events included hypomagnesemia (47.6%), taste dysfunction 
(14.3%), alopecia (9.5%), peripheral neuropathy (9.5%) and 
nausea (9.5%).

Case report. A representative case report in which CR was 
achieved with cetuximab therapy for a DM is shown. A 60‑year 
old man was diagnosed with SCC of the mandible (T4N0M0, 
stage IVA) and underwent segmental mandibulotomy, modi-
fied radical neck dissection and reconstruction with fibular 
osteocutaneous free flaps. However, a DM occurred in the 
lung fields 10 months after surgery. As the patient experienced 
failure of a platinum‑based chemoradiotherapy, cetuximab 
plus paclitaxel was administered (Fig. 4A and B). Following 

Table III. Adverse events.

Adverse events Cet+RT (n=9) Cet+TXL (n=9) Cet+FP (n=2) Cet (n=1)

Grade ≥3
  Infusion reaction 1 3
  Neutropenia  1
  Hypophosphatemia 1
  Upper gastrointestinal hemorrhage  1
  Interstitial pneumonia 1
  Liver toxicity  1
  Mucositis 1
  Diarrhea   1

Grade 1-2
  Acne-like rash 7 8 2 1
  Nausea   2
  Paronychia  2
  Peripheral neuropathy  2
  Hypomagnesemia 4 5 1
  Alopecia  1
  Taste dysfunction 3

Cet, cetuximab; RT, radiotherapy; TXL, paclitaxel; FP, cisplatin and 5‑fluorouracil.

Table II. Tumor response.

 All cases DM cases
 ---------------------------------------------------------- -------------------------------------------------------------
Tumor response n=21 (%) 95% CI n=10 (%) 95% CI

Best response
  CR   7 (33.3) 13.9-56.9 4 (40.0) 12.2-73.8
  PR   5 (23.8) 7.7-47.6 2 (20.0) 2.5-55.6
  SD   4 (19.0) 4.9-42.5 2 (20.0) 2.5-55.6
  PD   2 (9.5) 0.7-31.6 2 (20.0) 2.5-55.6
  NE   3 (14.3) 3.0-36.5 4 (40.0) 12.2-73.8
Overall response rate (CR+PR) 12 (57.1) 33.7-78.2 6 (60.0) 26.7-87.8
Disease control rate (CR+PR+SD) 16 (76.2) 52.7-91.8 8 (80.0) 43.2-98.5

CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; NE, not evaluable; CI, confidence interval.
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administration of 57 courses, brain metastases were detected 
by enhanced magnetic resonance imaging, despite better 
locoregional and lung DM control (Fig. 5). Palliative surgery 
for the brain metastases was performed at the Department of 
Neurosurgery, and metastasis of oral SCC to the brain was 
pathologically diagnosed. Following surgery, best supportive 
care was provided at another hospital.

Discussion

Further investigation of the effects of cetuximab therapy 
on OSCC may allow identification of new treatment possi-
bilities, particularly with respect to DM. Therefore, the aim 
of the present study was to assess the efficacy and safety of 
cetuximab therapy in patients with LA and R̸M OSCC in our 
department, with a specific focus on patients with DMs.

EGFR is overexpressed in 80‑90% of HNSCC cells, and its 
activation acts as a prognostic indicator, predicting poor survival 
and̸or more advanced disease stage, promotion of tumor motility 
and invasiveness (14). Agra et al reported that patients whose 
tumours did not express EGFR had better treatment results 
following salvage surgery, with a disease‑specific survival 
(DSS) rate of 64.3% at 3 years, while those whose tumours 

expressed EGFR had a DSS rate of 27.2% at 3 years (15). A 
phase III trial of the Radiation Therapy Oncology Group indi-
cated that EGFR expression, which varied considerably among 
HNSCCs, was a strong independent prognostic indicator for OS 
and disease‑free survival and a robust predictor of locoregional 
relapse, and that blockade of EGFR signaling sensitizes cells 
to the effects of radiation (16). Moreover, cetuximab represents 
a promising growth‑inhibitory agent that may affect cellular 
proliferation, apoptosis and chemoradiosensitivity in SCC cell 
lines of the head and neck in vitro (17,18). From these reports, 
inhibition of EGFR has shown strong clinical evidence of 
improving clinical outcome. The results of our study confirm 
its therapeutic efficiency in OSCC patients, with an overall 
response rate of 52.4%, a CR rate of 28.6% and a median OS of 
7.0 months. In cases with DMs, cetuximab therapy achieved an 
overall response rate of 50.0%, a CR rate of 40.0% and a median 
OS of 8.0 months. Specifically, cetuximab therapy was shown 
to result in improved 1‑year OS compared to the 1‑year OS of 
the non‑cetuximab therapy group using a historical‑control 
study. Although the evidence was weak due to the non‑uniform 
regimens in our study, the observed clinical outcomes were 
comparable to those reported by previous studies (9-11,19). 
However, 5 patients experienced PD, and 2 patients presented 
with brain metastasis during cetuximab administration. Distant 
brain metastases from oral SCC are extremely rare, and it has 
been reported that brain metastases comprise 0.4‑5.5% of all 
DMs (7,20-22). In brain metastases from HNSCC, it has been 
reported that human papillomavirus‑positive HNSCCs are 
more prone to metastasize to distant and unusual sites (22,23). 
However, it has been reported that adding cetuximab to radio-
therapy plus cisplatin significantly prolonged the PFS and OS 
in human papillomavirus‑positive HNSCC (24). Although it 
currently remains unclear, the association between cetuximab 
and brain metastasis may be associated with the re‑overexpres-
sion of the human papillomavirus‑related gene, which was once 
decreased by cetuximab.

Although cetuximab is expected to provide significant 
therapeutic benefits, infusion reactions have been reported 
during the administration or post‑administration of monoclonal 
antibodies. The incidence of all-grade and grade 3‑4 infusion 
reactions has been reported to be 13.5 and 2.9%, respectively, 
in the Bonner et al trial (8), and 10 and 2.3%, respectively, in 

Figure 4. (A) Axial chest computed tomography detected multiple pulmonary nodules 10 months after surgery (arrow). (B) The nodules could not be detected 
3 months after cetuximab administration.

Figure 5. Gadolinium‑enhanced T1‑weighted magnetic resonance imaging of 
the head showing a 62x40x40‑mm ring‑enhanced mass lesion in the frontal 
lobe bilaterally.
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the EXTREME trial (9), whereas Touma et al reported rates 
of 19.3 and 6.6%, respectively (25). Due to these reasons, it has 
been reported the IgE antibodies were shown to be specific for 
the oligosaccharide galactose‑α‑1,3‑galactose (α‑gal), which is 
present on the Fab portion of the cetuximab heavy chain (26), 
and IgE antibody formation against α‑gal is associated with 
tick bites and ingestion of mammalian meat (27,28). In our 
study, the incidence of grade 3‑4 infusion reactions was highly 
comparable to that reported by previous studies, but the associa-
tion with allergy to α‑gal was negative. Interstitial pneumonia 
has been reported to be a rare adverse event of cetuximab (29). 
The incidence of all‑grade and grade 3‑4 infusion reactions has 
been reported to be 1.2 and 0.7%, respectively, and 10 patients 
succumbed to this condition in a Japanese post‑marketing 
surveillance of cetuximab in patients with metastatic colorectal 
cancer (30). In our study, one patient succumbed to acute respir-
atory distress syndrome, which occurred due to an interstitial 
pneumonia flare‑up. Cetuximab‑induced lung disease was diag-
nosed based on the clinical course and findings. Regarding the 
representative adverse events observed in our study, a grade 3‑4 
acne‑like rash was not observed, but grade 3 hypophos-
phatemia, neutropenia, upper gastrointestinal hemorrhage and 
liver toxicity were observed. Although neutropenia is a known 
adverse event of cetuximab, hypophosphatemia, upper gastro-
intestinal hemorrhage and liver toxicity have not been reported 
in other HNSCC studies with cetuximab (8-11,31). Most of 
these adverse events, including neutropenia, were observed with 
the cetuximab plus paclitaxel regimen. Hitt et al reported that 
grade 3‑4 adverse events were observed in 30 of 46 patients 
(65%), including an acne‑like rash (24%), neutropenia (13%), and 
neuropathy̸paresthesia (11%) (10); and Péron et al reported that 
20 of 42 patients (48%) received a dose reduction or cessation of 
treatment after dose reduction (11). In our study, 6 of 9 patients 
(66.6%) received dose reduction or discontinued treatment due 
to severe adverse events, possibly attributed to an interaction of 
paclitaxel and cetuximab.

To date, there are few treatment options for patients with 
DM following failure of platinum‑containing chemotherapy. 
Our study suggests that cetuximab is expected to have signifi-
cant therapeutic efficiency in patients with unresectable LA 
and R̸M OSCC, including in those with DMs, although unac-
ceptable or severe adverse events may often occur.
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