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Abstract
BACKGROUND
Patients with recurrent or locally advanced head and neck squamous cell carcinoma (HNSCC) typically have limited treatment options and poor prognosis. 

AIM
To evaluate the efficacy and safety of two drugs with potent radio-sensitization properties including gemcitabine and nedaplatin as concurrent chemoradiotherapy regimens in treating HNSCC.

METHODS
This single-arm prospective study enrolled patients with HNSCC to receive gemcitabine on days 1 and 8 and nedaplatin on days 1 to 3 for 21 days. Intensity-modulated radiation therapy with a conventional fraction was delivered 5 days per week. Objective response rate (ORR), disease control rate, and toxicity were observed as primary endpoints. Overall survival (OS) and progression free survival were recorded and analyzed as secondary endpoints. 

RESULTS
A total of 24 patients with HNSCC were enrolled. During the median 22.4-mo follow-up, both ORR and disease control rate were 100%. The one-year OS was 75%, and one-year progression-free survival (PFS) was 66.7% (median PFS was 15.1 mo). Recurrent HNSCC patients had a poorer prognosis than the treatment-naïve patients, and patients who achieved complete response had better survival than those in the PR group (all P < 0.05). The most common grade 1-4 (100%) or grade 3-4 toxicities (75%) were hematological, and the most common grade 3-4 non-hematological toxicity was mucositis in 17 (71%) patients.

CONCLUSION
Gemcitabine plus nedaplatin with concurrent chemoradiotherapy is a therapeutic option for HNSCC with predictable tolerability. Considering the high adverse event rate, the optimized dose and schedule must be further explored.
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Core Tip: Our article focuses on the comprehensive treatments of head and neck squamous cell carcinoma, especially for recurred tumors after surgery or tumor lesions that could not be surgically removed. 



INTRODUCTION
Head and neck cancers including lip, oral cavity, pharynx, nasopharynx and cervical esophagus cancer, generally have similar biological characteristics and utilize the same therapies. Of these, head and neck squamous cell carcinoma (HNSCC) is the most common cancer type, accounting for 85% of these cases. Annually, there are over 550000 new patients and 380000 deaths globally due to the disease[1]. In China, the annual incidence and mortality of head and neck cancer are 586600 and 431200 patients, respectively[2]. Smoking and drinking increase the risk of morbidity[1]. The cure rate is high for early-stage patients who undergo the main therapies including surgery, radiation, and/or chemotherapy. The 5-year survival rate of patients with oral cavity and pharynx cancer is approximately 80%[2]. Most cases, however, are diagnosed in advanced stages where locoregional recurrences and distant metastases lead to poor survival rates, and where therapeutic options are limited[3]. The median overall survival (OS) rate for patients with recurrent or metastatic HNSCC (RMHNSCC) is approximately 6 months, and the 1-year survival rate is approximately 20%[4]. Potential disfigurement and functional loss require careful deliberation when considering surgical resection, while the continued development of chemoradiotherapy approaches provide further options[5].
The standard management of locally advanced head and neck squamous cell carcinoma has evolved[6]. Radiation, especially combined with chemotherapy, is the standard treatment for organ and functional preservation and effectiveness[7]. A high-dose cisplatin regimen (100 mg/m2) or carboplatin/ﬂuorouracil combination regimen demonstrates superior OS to that of standard radiotherapy[6,8,9]. The Radiation Therapy Oncology Group (RTOG) 97-03 study demonstrated that in the context of concurrent radiation and chemotherapy, the 2-year disease-free survival and OS rates were significantly better in the TP (docetaxel/cisplatin) group than those in the PF group[10]. Neuropathy or anaphylaxis caused by docetaxel and hyperglycemia or hypertension connected with dexamethasone limit the application of docetaxel-based chemotherapy. Cisplatin (DDP), a common radiotherapy sensitizer, is highly emetic and may increase the risk of malnutrition in HNSCC patients. Though cetuximab, a representative targeted therapy, is regarded as a less toxic alternative, no prospective large trials have compared cetuximab to cisplatin in combination with radiotherapy. Recently, anti-PD-1 immunotherapy has been approved for the treatment of platinum-refractory recurrent and/or metastatic HNC based on an associated increase in OS and a decrease in toxicities[5]. However, due to their high costs and the rare but fatal adverse effects associated with their use, anti-PD-1 drugs are not extensively used. Therefore, new chemotherapy drugs with high efficacy and acceptable toxicity in treating HNSCC need to be explored.
Gemcitabine (GEM) (dFdC) is an antimetabolite that mechanistically functions via the incorporation of dFdC triphosphate adducts into DNA, resulting in chain termination and inhibition of DNA synthesis. The primary mechanism of GEM-induced radiosensitization is depletion of dATP caused by inhibition of ribonucleotide reductase[11]. In a phase II trial, single-agent GEM in patients with RMHNSCC resulted in a response rate (RR) of 13% amongst 54 patients[12]. In 110 Locally advanced HNSCC patients receiving weekly low-dose GEM with concomitant radiotherapy, the response rate was 78%, and the therapy was tolerated[13]. Additionally, GEM has demonstrated favorable safety and efficacy to treat esophageal squamous cell carcinoma. A phase II clinical trial evaluated weekly GEM and docetaxel regimens as second‑line treatments in patients with metastatic esophageal squamous cell carcinoma (ESCC). The disease control rate (DCR) was 88%, with an overall response rate (ORR) of 30%[14]. Of note, GEM has synergistic action with cisplatin. In another phase II trial of triweekly GEM and cisplatin in patients with metastatic or recurrent advanced ESCC, the overall response rate was 42.1%[15]. In a Phase II multicenter clinical trial, the efficacy of a nedaplatin-based regimen, which led to less gastrointestinal reaction, was not significantly different from that of the cisplatin-based regimen for HNSCC[16]. Furthermore, nedaplatin showed excellent antitumor activity and low toxicity with concurrent chemoradiotherapy in treating HNSCC patients[17,18]. However, few studies have been conducted to explore the dosage and safety of GEM in combination with nedaplatin as the concomitant chemoradiotherapy regimen. 
Our study explored the efficacy and safety of GEM in combination with nedaplatin as the concomitant chemoradiotherapy regimen for the treatment of patients with recurrent or locally advanced squamous cell carcinoma of the head and neck.

MATERIALS AND METHODS
Patients
Patients with recurrent or locally advanced head and neck squamous cell carcinoma who presented at Department of Oncology, Tianjin Union Medicine Centre, China, between July 2017 and July 2020 were recruited for enrollment. Eligible patients provided written informed consent prior to the onset of study activities. The study was registered at Chinese Clinical Trial Registry (http://www.chictr.org.cn) (ChiCTR2000034141) and was approved by China Ethics Committee of Registering Clinical Trials (ChiECRCT20170178).
Eligibility criteria was: (1) confirmed recurrent or locally advanced head and neck squamous cell carcinoma by histology; (2) no previous treatment with GEM; (3) aged 18-70 years; (4) Eastern Cooperative Oncology Group (ECOG) performance status of 0-2; (5) at least one measurable lesion by the RECIST 1.1 criteria; (6) no other active malignancies; (7) previous organ-sparing surgery allowed; (8) life expectancy of at least 3 mo, with adequate bone marrow and normal organ function (renal, heart and hepatic function); (9) at least 4 week treatment-free; (10) at least one year since the last radiotherapy; (11) no other distant organ metastasis; (12) no other serious medical complications; and (13) willing to provide written informed consent. Pregnant women and women with childbearing potential and without access to contraception were excluded. Drop-out criteria was: (1) did not receive concurrent chemoradiotherapy (asynchronous chemoradiotherapy); (2) received less than two cycles of chemotherapy; and (3) lost to follow-up.

Treatment 
The pre-treatment evaluation included a medical history and physical examination, blood tests (including complete blood count, renal and liver function tests), electrocardiograph, echocardiography, chest and abdominal CT scan, and enhanced CT or Magnetic Resonance Imaging (MRI) of the head and neck. In addition, laryngoscopy or nasopharyngoscopy and biopsy were performed, if deemed necessary. Blood testing continued weekly throughout the study period. 
[bookmark: _Hlk96545664]Radiotherapy schemes were determined based upon individual carcinomas. Intensity-modulated radiation therapy as delivered once per day on a linear accelerator with 6 MV energy 5 days per week. The average dose was 2 Gy per fraction. Concurrent chemotherapy was given 2 hours prior to radiotherapy. Patients received intravenous GEM (600 mg/m2) over 30 min on days 1 and 8, and intravenous nedaplatin (25 mg/m2) over 1 h per day on days 1 to 3 for 21 days. Most patients received 2-4 cycles of subsequent chemotherapy after concomitant chemoradiation according to residual disease and their condition. During the subsequent treatment, the dose of GEM was increased to 1000 mg/m2, and the dose of nedaplatin remained unchanged. The dose of GTV was within the range of 64-74 Gy based upon the lesion, Clinical Target Volume was 66-70 Gy, and PTV was 54-60 Gy. The preventive radiotherapy dose to the lymphatic drainage area was 54-60 Gy, after which a shrinking field administration with locally increased dose was given to the focal area. To those who received postoperative radiotherapy previously (60-66 Gy), the second radiotherapy Gross Target Volume dose was not more than 70 Gy after adjustment (64-70 Gy).

Data collection and efficacy evaluation
Demographic and clinical indices were collected, which included age, sex, social history of smoking or drinking, primary tumor site, T stage, N stage, AJCC stage, degree of differentiation, type of tumor (recurrence/Local advancement), ECOG PS, regression ratio of tumor diameter, progression-free survival (PFS) and OS. PFS was defined as the time from enrollment to the first progression of disease or death. OS was defined as the time from patients’ enrollment to death from any cause. Therapeutic evaluation was conducted according to the RECIST V1.1 criteria. Complete response (CR) was defined as the disappearance of all evidence of disease, with the minor axis of metastatic lymph shrinking to < 1 cm by physical examination, CT/MRI, or direct endoscopy. Partial response (PR) was defined as a reduction in the largest axis diameters of measurable disease (or the minor axis of metastatic lymph node) by 30%, with no progression to other lesions and no new lesions. Tumor progression (PD) was defined as an increase in the largest axis diameter of measurable disease (or the minor axis of metastatic lymph node) by 20% or the appearance of new lesions. Stable disease (SD) was defined as a disease status between PR and PD. The ORR was calculated as the number of patients achieving CR or PR divided by the number of all enrolled patients. DCR was calculated as the number of patients who reached CR or PR or SD divided by the total number of enrolled patients.
The primary endpoints of this study were ORR, DCR and toxicity. The secondary endpoints were PFS and OS. 

Safety assessment
Toxicity was evaluated according to the RTOG Acute Radiation Injury Scoring Criteria and the National Cancer Institute Common Toxicity Criteria (NCI-CTC) scale version 4.0. If severe adverse reactions (grade 4 hematological toxicity, grade 3-4 non-hematological toxicity) occurred or if PS worsened, the therapy was delayed, and the dose was decreased by approximately 25% in the subsequent course. Any required supportive therapy was determined by the treating physician.

Follow-up
Follow up was conducted monthly either by telephone, in-patient admission or outpatient chart review. Data collected included disease progression, short-term and long-term adverse reactions, and imaging and laboratory findings. Imaging exam was performed 1 mo after radiotherapy, then every 2 chemotherapy cycles, and finally every 3-6 mo.

Statistical analysis
The data were analyzed in per-protocol set by excluding the participants who dropped out of the study and failed to comply with the study protocol. Demographic data was analyzed via descriptive statistics SPSS Version 23 (SPSS Inc., Chicago, IL, United States). Data were presented as mean ± standard deviation. Qualitative data were described as frequency and proportion. Univariate analysis of prognostic factors, including sex, age, T stage, N stage, AJCC stage, differentiation degree, smoking and drinking history, was performed, and data were compared using the log rank test. Survival curves were drawn by the Kaplan-Meier method. Statistical signiﬁcance was considered when the P value was ≤ 0.05.

RESULTS
Patients’ characteristics
A total of 37 patients was screened for enrollment (Figure 1). Of these, 1 patient, initially considered to have squamous cell carcinoma and enrolled, was found to have adenocarcinoma after hospital consultation according to secondary pathological results, and was excluded from study participation. During treatment, 5 patients did not receive concurrent chemoradiotherapy (asynchronous chemoradiotherapy), 6 patients received less than two cycles of chemotherapy, and one patient was lost to follow-up. Thus, a total of 24 people was included in the statistical analysis. 
Patients demographics and disease characteristics are described in Table 1. The male-to-female ratio was 2:1. All patients had stage III-IV with the majority having poorly differentiated squamous cell carcinoma and the most common site being the nasopharynx (37.5%). The majority of patients smoked (70.8%) or consumed alcohol (87.5%). At enrollment, 10 patients (41.7%) had recurrent disease after surgery, four of whom received postoperative radiotherapy with the GTV range of 60-66 Gy. Most (79.2%) patients had not previously received chemotherapy. A minority of patients received subsequent paclitaxel-containing salvage chemotherapy after tumor progression.

Efficacy evaluation
All 24 patients were followed up for a median period of 22.4 months (IQR 4.5-37.0). Eight of 24 evaluable cases (33.3%) achieved a CR confirmed by enhanced CT or enhanced MRI and endoscopy, and a PR was observed in sixteen (66.7%) cases with an ORR of 100% and a DCR of 100% (Table 2). 
Regression ratios of tumor diameter are shown in Figure 3 A. The one-year OS rate was 70.8%, and one-year PFS rate was 66.7%. The median PFS was 15.1 months, while the median OS was not attained. Fourteen patients remained alive at the end of this study, including 11 patients without disease progression (Figure 2).
A subgroup comparison was conducted for the recurrent and the treatment-naïve groups. The median PFS and OS of the recurrent group were both 10.3 months and those for treatment-naïve group had not reached (PPFS=0.069, POS=0.01). The one-year PFS rates of the recurrent and treatment-naïve groups were 37.5% and 81.3%, respectively, and the one-year OS rates of the two groups were 37.5% and 87.5%, respectively (Figure 3 B and C). 
Another subgroup analysis for the CR and PR groups revealed additional differences (Figure 3 D, E). In the PR group, the median PFS and OS time were 13.9 mo and 16.1 months, respectively, and those in the CR group were not reached with the P values in the PFS and OS analysis being 0.067 and 0.059, respectively. The one-year PFS rates of the CR and PR group were 87.5% and 56.3%, respectively, and the one-year OS rate was 87.5% vs 62.5%. In the CR group, one patient died of nasal hemorrhage and one with tumor recurrence in situ; all others remained alive and tumor-free. In the PR group, recurrence in situ was observed in 7 patients (41.2%), and one had distant metastases. Of the 9 patients who died, 3 died from oral and nasal hemorrhage.
Univariate analysis demonstrated no correlation of PFS or OS with age, sex, T stage, N stage, AJCC stage, differentiation degree, smoking or drinking history.

Adverse event
Adverse events were assessed over the course of the study. All patients showed some level of hematological toxicities, most of which required cell-stimulating factor support and/or blood transfusion treatments. Commonly observed adverse events included mucositis, fatigue, nausea, pain, infection, electrolyte disturbances, and dermatitis. Due to grade 3-4 hematological toxicities, only about 25% of patients completed the designed concomitant chemoradiotherapy protocol without interruption. Grade 3-4 toxicities included hematological toxicities (75%), including leukopenia in 18 (75%) patients, neutropenia in 10 (42%) patients, thrombocytopenia in 13 (54%) patients and anemia in 4 (17%) patients. The most common grade 3-4 non-hematological toxicity seen were mucositis in 17 (71%) patients, followed by pain in 5 (21%) patients, electrolyte disturbances in 4 (17%) patients, cardiotoxicity in 3 (12.5%) patients, infection in 3 (12.5%), patients and hemorrhage in 3 (12.5%) patients. Less common long-term adverse events included neuropathy, cervical stenosis and fibrosis (difficulty opening the mouth). Eighteen patients (75%) needed intravenous nutritional support (Table 3).

DISCUSSION
The results of this study showed that both ORR and DCR of patients with HNSCC who received concurrent chemoradiotherapy using gemcitabine and nedaplatin were 100%. The one-year OS rate was 75%, and one-year PFS rate was 66.7%. Recurrent HNSCC patients had a poorer prognosis than treatment-naïve patients, and patients who achieved CR had better survival than those who achieved PR. Both the most common grade 1-4 (100%) or grade 3-4 toxicities (75%) were hematological disorders, and the most common grade 3-4 non-hematological toxicity was mucositis in 17 (71%) patients. Although gemcitabine plus nedaplatin with concurrent chemoradiotherapy for HNSCC is a therapeutic option with predictable tolerability, considering the high adverse event rate, the optimized dose and schedule must be further explored.
GEM is widely applied in induction chemotherapy, concomitant chemoradiotherapy and salvage chemotherapy in treating HNSCC[13,19,20]. GEM has been thought to have radiosensitizing and synergistic action with cisplatin[11] and demonstrates effective cytotoxicity in HNSCC cell lines[8,21]. In our study, we explored the efficiency and safety of GEM combined with nedaplatin in concurrent chemoradiotherapy. Although all patients had stage III or IV disease, it was encouraging to see an ORR of 100% and a DCR of 100%, which were higher and more promising than the values shown in similar studies[13,22]. However, the one-year survival rate was 70.8%, and the one-year PFS rate was 66.7%, which were slightly lower than those reported in other studies[13,22]. 
Although the median OS has not been reached, we estimated that the median OS would be more than 2 years. There was no significant difference between our PFS and OS survival ﬁgures and those reported in similar concomitant chemoradiation studies[2]. Our CR rate was 33.3%, with a PR rate of 66.7%, compared with a CR rate of 55%-83% reported in other studies[11,24,25]. We posited that these results reflected the prognosis of eight patients who experienced tumor recurrence after surgery and chemotherapy, among whom four patients had received radiotherapy before enrollment. This patient subgroup that made up 33.3% of total patients was more refractory to treatment than others. In subgroup analysis, the recurrent group had a poorer prognosis than the treatment-naïve group. In the relapsed subgroup, we still observed a 37.5% CR rate, a 62.5% PR rate, a 100% ORR and a 37.5% one-year survival rate. Because of the small sample size, statistical significance was not reached. A similar CCRT study reported that the one-year OS was 43%, and the ORR was 54.5% in recurrent HNSCC patients [26]. Similar results were obtained in locoregional failure research on HNSCC; the one-year OS was 50%, with a 66.6% ORR in the CCRT subset[27]. 
In another subgroup analysis, patients who achieved CR appeared to achieve longer PFS and OS time than the PR-achieving group. The reason might be that the tumor biological behavior in the CR group was more sensitive to chemotherapy and radiotherapy, suggesting that CR was a better prognostic factor. Because most patients (75%) in our study received subsequent chemotherapy after concomitant chemoradiation, only one case experienced distant metastasis at the cut-off point.
The most common grade 3-4 treatment-related adverse events (75% hematologic toxicities and 70.8% mucositis) necessitated active treatment with G-CSF, IL-11, TPO, blood infusion and oral/intravenous nutritional support. Considering the higher dose of GEM, the hematologic toxicities were more serious than those described in related studies[7,13,20,25]. The grade 1-2 adverse events detected were anemia, fatigue and hepatotoxicity, all of which were relatively easy to treat. Some rare late adverse events were observed, including xerostomia, open mouth difficulty, radiation myelitis, cervical stenosis and fibrosis. Notably, 4 patients (16.7%) died of mouth or nose hemorrhage without obvious disease progression. The hemorrhage was probably due to carotid blowout syndrome (CBS), of which the incidence was 3% to 4.5% in all postoperative patients and 4.5% to 21.1% in patients who received reirradiation[28]. The mortality of CBS was as high as 75%[29]. Two of the four patients received surgery and second radiotherapy, which were both independent risk factors for CBS[30]. There was no chemotherapy-related deaths occurred in our study. Although there were death cases in both groups, the patients died after completion of treatment and in a period of time after discharge, which could not directly prove that the death was related to treatment. Tumor progression and invasion of blood vessels might also lead to death. Therefore, the death event was not considered as a grade 5 adverse event.
Our exploratory study had several limitations. First, the sample number was too small to conduct a deeper analysis and present a more thorough discussion. Second, the follow-up period was not long enough to adequately evaluate OS data or long-term adverse events. Third, the chemotherapeutic drug doses utilized in this study were not optimized and needed to be explored in future studies in order to reduce severe adverse events.

CONCLUSION
In summary, the data presented here demonstrated the efficacy and predictable tolerability of GEM plus nedaplatin in concurrent chemoradiotherapy in the treatment of HNSCC. These data served to add to the compendium of treatment modalities regarding ﬁrst-line treatment for HNSCC patients with recurrent or locally advanced disease. Nevertheless, further studies are required to optimize the dose and schedule of GEM-based chemoradiotherapy to achieve better disease control and survival while minimizing related adverse events.

ARTICLE HIGHLIGHTS
Research background
As one of the most common malignant tumors, head and neck squamous cell carcinoma (HNSCC) seriously affects the survival and quality of life of patients. At present, in addition to surgery, chemoradiotherapy is the main treatment modality. However, the chemotherapy regimens of concurrent chemoradiotherapy are limited. The activity of gemcitabine and nedaplatin in treating HNSCC has been confirmed.

Research motivation
Our study focused on the efficacy and safety of gemcitabine combined with nedaplatin in concurrent chemoradiotherapy for the treatment of recurrent or metastatic HNSCC. This study provided another therapeutic option of concurrent chemoradiotherapy for HNSCC in the future.

Research objectives
The main objective of this study was to evaluate the effect of gemcitabine combined with nedaplatin on PFS and overall survival (OS) in HNSCC patients who received concurrent radiochemotherapy, and to explore the most suitable dose. The protocol and dose used in our study have proved to be effective and safe for these patients. These results can provide reference for concurrent chemoradiotherapy in the future.

Research methods
This study was a prospective single arm clinical trial. In this study, GN regimen chemotherapy and concurrent radiotherapy were used, imaging and laboratory examination were performed regularly, and RECIST 1.1 was used to evaluate treatment efficacy. The adverse effects were recorded simultaneously. The efficacy evaluation indexes included objective response rate (ORR), disease control rate (DCR), OS and progression free survival (PFS). Kaplan-Meier method was used for survival analysis by SPSS Version 23. These methods can truly and effectively reflect the effectiveness and safety of treatment schemes and are common methods in the world currently. The main objective of this study was to evaluate the effect of gemcitabine combined with nedaplatin on PFS and OS in HNSCC patients who received concurrent radiochemotherapy, and to explore the most suitable dose. The protocol and dose used in our study have proved to be effective and safe for these patients. These results can provide reference for concurrent chemoradiotherapy in the future.

Research results
The ORR and DCR were both 100%. The one-year OS was 75%, and one-year PFS was 66.7%. The most common toxicities were hematological diseases, and the most common non-hematological toxicity was mucositis. The results showed the treatment regimen in this trial was effective and the safety was acceptable, which might provide new choice for HNSCC treatment. However, the results need more large-scale randomized clinical trial to confirm.

Research conclusions
This study provided a new chemotherapy regimen (GN) in concurrent radiochemotherapy for HNSCC.

Research perspectives
It is necessary to explore more effective and safer chemoradiotherapy regimens for the treatment of HNSCC in the future.
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Figure Legends
[image: ]
Figure 1 Patient screening flow chart.

[image: ]Figure 2 Survival curves of all enrolled patients. A: Survival curves of progression free survival; B: Survival curves of overall survival. PFS: Progression free survival; OS: Overall survival.
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Figure 3 Subgroup analysis. A: Regression ratio of tumor diameter per case; B and C: Kaplan–Meier curve of progression‑free survival (PFS) (B) and overall survival (C) between recurrent subgroup and treatment-naïve subgroup; D and C: Kaplan–Meier curve of PFS (D) and OS (E) between complete response subgroup and partial response subgroup.


Table 1 Baseline and clinical characteristics of patients
	[bookmark: RANGE!A1]Characteristics
	Number (n)
	Percentage (%)
	Characteristics
	Number (n)
	Percentage (%)

	[bookmark: RANGE!A2]Age, yr
	
	Sex
	
	

	Mean 
	59.8 ± 8.08
	Male
	16
	0.67

	Range 
	37.1-66.2
	Female
	8
	0.33

	[bookmark: RANGE!A5]T stage
	
	
	N stage
	
	

	[bookmark: RANGE!A6]1
	1
	0.042
	1
	5
	0.208

	[bookmark: RANGE!A7]2
	9
	0.375
	[bookmark: RANGE!D7]2
	17
	0.708

	3
	4
	0.167
	3
	2
	0.083

	4
	10
	0.417
	Differentiation
	

	Smoking history 
	
	High
	1
	0.042

	Nonsmoker
	7
	0.292
	Moderately 
	3
	0.125

	20-30 yr
	11
	0.458
	Low 
	12
	0.5

	30-39 yr
	1
	0.042
	Uncertain 
	8
	0.333

	> 40 yr
	5
	0.208
	Primary tumor site 

	History of alcohol use
	Nasopharynx
	9
	0.375

	Nondrinker
	3
	0.125
	Larynx 
	5
	0.208

	Infrequent (< once/wk)
	8
	0.333
	Hypopharynx
	3
	0.125

	Light (< 3 times/wk)
	2
	0.083
	Oral Cavity
	2
	0.083

	Moderate (> 3 times/wk but < once/d)
	6
	0.25
	Tongue
	2
	0.083

	Heavy (> once/d)
	5
	0.208
	Esophagus
	2
	0.083

	Disease situation
	Nasal cavity 
	1
	0.042

	Recurrence 
	10
	0.417
	AJCC stage
	

	Local advancement
	14
	0.583
	III
	8
	0.333

	ECOG PS
	
	
	IVA 
	13
	0.542

	0
	0
	0
	IVB
	3
	0.125

	1
	22
	0.917
	Pre-treatment
	

	2
	2
	0.083
	Surgery
	10
	0.417

	
	
	
	Radiotherapy
	20
	0.167

	
	
	
	Chemotherapy
	5
	0.208


ECOG PS: Eastern cooperative oncology group performance status; AJCC: American joint committee on cancer.
Table 2 Therapeutic evaluation
	Indexes
	Number (n)
	Percentage (%)

	CR
	8
	33.3

	PR
	16
	[bookmark: RANGE!C3]66.7

	SD
	0
	0

	ORR
	24
	100

	DCR
	24
	100


CR: Complete response; PR: Partial response; SD: Stable disease; ORR: Objective response rate; DCR: Disease control rate.


Table 3 Adverse event (n = 24)
	Adverse events
	Grade
	
	
	
	

	
	1
	2
	3
	4
	1-4
	3/4

	Hematologic
	2
	5
	7
	11
	24 (100%)
	[bookmark: RANGE!G3]18 (75%)

	Leukopenia
	1
	5
	14
	4
	24 (100%)
	18 (75%)

	Neutropenia
	7
	4
	9
	1
	21 (87.5%)
	10 (41.7%)

	Thrombocytopenia
	6
	3
	6
	7
	22 (91.7%)
	13 (54.2%)

	Anemia
	10
	10
	4
	0
	24 (100%)
	4 (16.7%)

	Mucositis
	0
	4
	2
	15
	21 (87.5%)
	17 (70.8%)

	[bookmark: RANGE!A9]Fatigue
	10
	9
	0
	0
	19 (79.2%)
	[bookmark: RANGE!G9]0 (0%)

	Nausea
	2
	10
	0
	0
	[bookmark: RANGE!F10]12 (50%)
	0 (0%)

	Pain
	1
	8
	3
	0
	12 (50%)
	3 (12.5%)

	Infection
	4
	6
	2
	0
	12 (50%)
	[bookmark: RANGE!G12]2 (8.3%)

	Electrolyte disturbance
	6
	2
	4
	0
	12 (50%)
	4 (16.7%)

	Dermatitis
	8
	1
	0
	2
	11 (45.8%)
	2 (8.3%)

	Constipation
	10
	2
	0
	0
	12 (50%)
	0 (0%)

	Hemorrhage
	1
	0
	2
	1
	4 (16.7%)
	3 (12.5%)

	Hepatotoxicity
	14
	4
	1
	0
	19 (79.2%)
	1 (4.2%)

	Renal toxicity
	2
	0
	0
	0
	2 (8.3%)
	0 (0%)

	Cardiotoxicity
	0
	0
	2
	4
	6 (25%)
	6 (25%)

	Xerostomia
	4
	0
	0
	0
	4 (16.7%)
	0 (0%)

	Neuropathy
	5
	1
	0
	0
	6 (25%)
	0 (0%)
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