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Abstract 

Objective: To evaluate platinum rechallenge efficacy and tolerance in patients presenting recurrent 

head and neck squamous cell carcinoma (HNSCC) after platinum-based chemoradiation. 

Materials and methods: We retrospectively included all patients treated from 2007 to 2016 by 

platinum-based polychemotherapy for recurrence of HNSCC previously treated by primary or 

postsurgical platinum-based chemoradiation. The primary end-point was disease control rate (DCR) 

on platinum rechallenge. 

Results: Forty-five patients were included. Median disease-free interval (DFI) after chemoradiation 

was 5.7 months. DCR on platinum rechallenge was 40%. Progression-free survival at recurrence was 

3.7 months and overall survival 5.0 months. DCR in patients with recurrence within 6 months of 

chemoradiotherapy was 47.8%. DFI >4.5 months was associated with better DCR: 28.5% versus 

54.8%; p=0.0311.  

Conclusion: Platinum rechallenge provided good DCR in recurrent HNSCC after chemoradiation 
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INTRODUCTION  

Half of patients treated for locally advanced head and neck squamous cell carcinoma 

(HNSCC) relapse after multimodal treatment [1,2]. The standard treatment for recurrent/metastatic 

HNSCC is based on the standard EXTREME therapy regimen, associating platinum, 5FU and 

cetuximab, with median overall survival (OS) of 10.1 months [3]. About 30% of patients treated for 

recurrent or metastatic HNSCC have already undergone platinum-based treatment [3]. This population 

has not been specifically studied, despite the fact that their sensitivity to platinum might be lower than 

the rest of population after the first-line treatment. Moreover, on progression, only nivolumab 

improves OS; taxane and methotrexate monochemotherapy shows clinical response but no impact on 

survival [4-6]. Treatment options being limited, clinicians may resort to “rechallenging” platinum-

based chemotherapy, especially in patients who showed initial benefit.  

Platinum rechallenge has not been studied in HNSCC, but its efficacy is well known in other 

cancer types, and it is standard practice in ovarian cancer, small-cell pulmonary carcinoma and 

colorectal cancer in case of relapse more than 6 months after last platinum injection [7-9]. Patients 

with recurrence within 6 months, on the other hand, are considered platinum-refractory, and 

alternative treatments are proposed. This attitude is currently under assessment in non-small-cell 

pulmonary carcinoma [10]. 

Patients with early recurrence of HNSCC after chemoradiotherapy show median OS <6 

months [11], poorer than in case of recurrence later than 6 months. Recent studies suggested that, in 

recurrence within 6 months, the same treatment may be used as in recurrence after first-line treatment 

for metastasis [12]. On the hypothesis that patients with early recurrence are platinum-refractory, some 

teams have proposed a combination of paclitaxel and cetuximab in first line in this situation [13-15]. 

No studies have compared this attitude versus the EXTREME protocol in early recurrence, although 

this could lower the number of subsequent chemotherapy lines. In particular, the synergistic effect of 

cetuximab and platinum would be lost.  



Tolerance is a key-point in platinum rechallenge. About 20% of patients present cisplatin-

related kidney failure, although this is usually reversible [16]. The risk of kidney failure after 

rechallenge is not known, especially in case of transient creatinine elevation on first-line treatment. 

In this context, we aimed to assess the efficacy of platinum rechallenge and tolerance in 

patients presenting recurrent HNSCC after platinum-based chemoradiotherapy.  

 

METHODS  

Study design 

A single-center retrospective study was performed in François Baclesse Cancer Center, Caen 

(France). Analyses were based on medical computer records. 

The primary endpoint was disease control rate (DCR) on platinum rechallenge. Secondary 

endpoints were clinical factors associated with progression-free survival (PFS) and overall survival 

(OS), subsequent treatment lines, and renal tolerance of rechallenge.  

 

Patients 

Inclusion criteria comprised: squamous cell carcinoma of the head and neck treated by 

platinum-based polychemotherapy, with prior exclusive or postoperative platinum-based 

chemoradiotherapy, treated between 2007 and 2016; first-line induction chemotherapy was also 

included. Nasopharyngeal and sinonasal primary tumors were excluded. Patients who underwent 

primary treatment at another hospital could not be included, due to missing data.  

Screening used the local chemotherapy software. In patients treated by the EXTREME 

protocol, any previous chemoradiation therapy was checked.  

 

Treatment schedule 

The radiation dose was 70 Gy in case of exclusive chemoradiotherapy and ranged between 66 

and 70 Gy in post-operative treatment. Initial chemotherapy associated to radiation therapy consisted 

of: cisplatin 20 mg/m²/d days 1 to 5, 5fluorouracil (5FU) 1,000 mg/m²/d days 1 to 4 every 3 weeks 



[17-19], or carboplatin 70 mg/m²/d + 5FU 600 mg/m²/d days 1 to 4 every 5 weeks [20-21] followed by 

cisplatin 100mg/m² every 3 weeks [1].  

Chemotherapy for recurrence associated platinum (cisplatin 100 mg/m² or carboplatin AUC5), 

5FU (4,000 mg/m² every 3 weeks) and weekly cetuximab (400mg/m² then 250 mg/m²/week) [3]. 

Patients treated without 5 FU or with low platinum dose due to comorbidities or poor general health 

status were also included. Treatment was selected in a multidisciplinary team meeting, but choice of 

platinum salt was at the discretion of the physician during clinical evaluation. 

 

Endpoints 

Disease control was defined as complete or partial response or stable disease at best response 

on CT scan using the Response Evaluation Criteria In Solid Tumor v1.1 (RECIST 1.1). Progression or 

death from any cause was considered as treatment failure. Disease-free interval (DFI) was defined as 

the time from the last day of chemoradiotherapy to day of first progression. Early recurrence was 

defined as DFI ≤6 months. Progression-free survival 1 (PFS1) was defined as the interval between first 

day of platinum rechallenge and day of treatment failure after rechallenge, and PFS2 as the interval 

between first day of second-line treatment and progression or death or end of study (whichever came 

first). Overall survival (OS) after diagnosis was defined as the interval between initial biopsy to death, 

and OS after relapse as the interval between first disease on CT and death.  

Toxicity was graded according to Common Terminology Criteria for Adverse Events 

(CTCAE) version 4.0. Severe comorbidity was defined as a Cumulative Illness Rating Scale item 

(CIRS) ≥3 [22]. Malnutrition was defined as body mass index (BMI) <18.5 kg/m² or weight loss 

>10% of body weight [23]. 

 

Statistical analysis 

Quantitative variables were reported as median and range, and qualitative variables as number and 

percentage. PFS and OS with 95% confidence intervals (CI) were estimated following Kaplan–Meier. 

The log-rank test was used to compare survival. Chi-square or Fisher’s exact test was used for 

categoric variables. Maximum Youden index, calculated as sensitivity+specificity-1, was used to 



determine optimal cut-off.  Analyses used Stata software version 14.0, with two-tailed p-values of 

<0.05 considered statistically significant. 

 

RESULTS 

Patient characteristics at diagnosis and primary treatment 

Seventy-four out of 190 patients treated by platinum-based therapy for recurrent/metastatic 

HNSCC had been previously treated by radiotherapy with concomitant platinum-based chemotherapy, 

45 of whom were initially treated at our center. 

Table 1 shows patient and tumor characteristics at diagnosis. Median age was 56 years (range, 

22-71 years). Thirteen patients had severe comorbidity, but none had more than 1 severe comorbidity. 

Twenty patients had active nicotine-alcohol co-intoxication. The most frequent primary site was the 

oral cavity; median stage was IVa. 

Table 2 shows primary treatments: surgery followed by concomitant chemoradiation with 

cisplatin for 14 patients; 7 patients received induction chemotherapy (docetaxel, cisplatin, 5FU) before 

chemoradiotherapy; 22 had exclusive concomitant chemotherapy with cisplatin-5FU and 9 with 

carboplatin- 5FU.  

 

Patient characteristics at recurrence 

Median DFI was 5.7 months (range, 0.1-45.4 months). Disease progression occurred within 3 

months following primary treatment in 5 patients (11.1%), at 3-6 months for 18 (40%), and 6-12 

months for 13 (28.9%). Nine patients (20%) had recurrence more than 1 year after primary treatment. 

Performance status at recurrence was 0-1 for 24 patients (53.3%). Malnutrition was diagnosed at 

recurrence in 30 cases (66.7%). Progression site was locoregional in16 cases (35.6%), metastatic in 15 

(33.3%), and both locoregional and metastatic in 14 (31.1%). A majority of patients with relapse 

within 6 months after primary treatment showed metastasis (n=18/23: 78.3%). Four of the patients 

with locoregional progression had salvage surgery and 1 had repeat locoregional radiation therapy 

ahead of chemotherapy. 



 

Platinum rechallenge 

Therapy regimen at relapse was: cisplatin-5FU-cetuximab (n=25), carboplatin-5FU-cetuximab 

(n=19), or cisplatin-docetaxel-cetuximab (n=1). Type of platinum administered according to platinum 

used as primary treatment is detailed in Table 3. Type of platinum in primary treatment was not 

associated with platinum type used at relapse (p=0.264). 

Median number of chemotherapy cycles was 3 (range, 1- 6). Eighteen patients completed 4 

cycles of chemotherapy or more (40%). Two patients discontinued cetuximab administration due to 

anaphylactic reaction. Sixteen patients (35.6%) underwent maintenance treatment with cetuximab 

monotherapy. Median number of maintenance cycles was 4.5 (range, 1-42).  

 

Efficacy of rechallenge 

Twenty-one patients (40%) showed disease control with platinum rechallenge: stable disease 

in 5 (11.1%), partial response in 14 (24.4%) and complete response in 2 (4.4%). No clinical benefit 

was observed in 24 patients: progressive disease in 13 (28.9%) and death in 11 (24.4%).  

Median follow-up after relapse was 17.2 months. Median PFS1 was 3.0 months (range, 2.3-

4.6 months) (Figure 1); PFS1 was >6 months for 11 patients (24.4%) and >1 year for 5 patients 

(11.1%). Maximum treatment response duration was 82 months. Eleven of the 23 patients with early 

recurrence showed disease control (47.8%).  

 

 

DFI >6 months or >3 months was not significantly associated with better disease control rate 

(DCR) (p=0.555 and p=0.217 respectively). The DFI cut-off with the best specificity and sensitivity 

for DCR appeared to be 4.5 months (p=0.043) (28.6% versus 54.8% disease control). Other patient, 

disease and treatment characteristics were not significantly associated with disease control.  

Median OS after initial diagnosis was 17.2 months (range, 12.8-25.5, and 5.0 months (range, 

3.7-8.0) after recurrence. There was a significant difference in OS (p<0.0001) using the 4.5 months 



DFI cut-off: median OS after initial diagnosis was 7.3 (range, 7.0-12.1) and 21.7 months (range, 17.2-

32.2) respectively (specificity = 0.42; sensitivity = 0.86; Youden index = 0.27). 

 

Renal tolerance at primary treatment  

Six of the 36 patients who received concomitant cisplatin as primary treatment (17.7%) 

presented acute kidney failure during treatment (5 grade 3, 1 grade 2), leading to cancelation of the last 

cisplatin dose. Only 2 patients (5.6%) presented grade 2 chronic deterioration of glomerular filtration 

rate.  

 

Renal tolerance at rechallenge  

Nineteen patients received cisplatin treatment at relapse, including 3 who had had transient 

nephrotoxicity at primary treatment. Two patients had their treatment changed to carboplatin due to 

grade 3 acute kidney failure at platinum rechallenge, 1 of whom had shown transient nephrotoxicity at 

primary treatment. Median cumulative cisplatin dose was 600 mg/m² (range, 300-1,100).  

 

Second- and third-line chemotherapy after platinum rechallenge  

Ten of the 41 patients with progressive disease after platinum rechallenge received second-line 

systemic treatment (Table 4), with taxanes, immunotherapy (clinical trial), or new platinum 

rechallenge. Disease control was achieved in 6 patients (60%): stable disease (n=3), or partial response 

(n=3). Median PFS2 was 3.5 months (range, 1.9-15.6). 

One of the 3 patients who had second platinum rechallenge showed complete response to first 

platinum rechallenge and the other 2 showed partial response. Two presented an objective clinical 

response to second rechallenge (1 stable disease and 1 partial response, with PFS2 of 3 and 6 months, 

respectively). 

Five patients (11.1%) received third line chemotherapy, with taxanes or immunotherapy. Only 

1 presented partial response, with taxane-based treatment. 

 

DISCUSSION 



Platinum rechallenge in case of recurrent HNSCC after chemoradiotherapy showed a 40% 

DCR. The usual 6 month DFI cut-off was not associated with poorer outcome: almost half of the 

patients presenting early recurrence showed benefit from platinum rechallenge. In the present series, a 

4.5 month DFI cut-off was significantly associated with better DCR and OS. 

In this study, median PFS1 was 3.7 months and median OS at relapse was 5.0 months. Those 

survival rates are dramatically shorter than in Vermorken’s study [3] where PFS and OS were 5.6 and 

10.1 months, respectively, and objective response rate (ORR) was 81% using platinum in combination 

with cetuximab. Many poor prognostic factors were more frequent in our study compared to 

Vermorken’s and can explain the differences in outcome. First, early relapse within 6 months 

following primary treatment is known to be a major prognostic factor [11], and was an exclusion 

criterion for Vermorken but not in the present study. Furthermore, oral cavity primary site and 

metastatic spread are known to be of negative prognosis [24-25] and were more frequent in our study. 

Retrospective inclusion of non-selected patients also entails more frequent severe comorbidity and 

malnutrition than in clinical trials, and decreases life expectancy. Another retrospective study [26] 

with metastatic or recurrent population reported a comparable 48.9% DCR and 11-month median OS; 

the most frequent primary site was also the oral cavity in their population. Among patients eligible for 

the EXTREME therapy regimen, those presenting recurrence after chemoradiotherapy are likely a 

subgroup with poorer prognosis. However, our survival data have to be interpreted with caution due to 

small sample size and do not allow any specific conclusion to be drawn. 

Twenty-two percent of the study population received second-line chemotherapy, which is 

notably lower than in global metastatic/recurrent HNSCC populations [27]. This might be explained 

by the poor prognosis of the present population. In case of progression, immunotherapy is the only 

therapeutic option to have shown a gain in OS, with a median 7.5 months but is not yet available in 

HNSCC in France. Ferris [12] reported a response rate of 13.3% to nivolumab versus 5.8% to 

chemotherapy, in second-line treatment or first-line in case of early recurrence after 

chemoradiotherapy. We found a 47.8% DCR in the early recurrence subgroup, which was dramatically 

higher than the overall response rate (ORR) in the nivolumab study (subgroup ORR data according to 

interval to recurrence were not available). Moreover, recent data suggest that immunotherapy could be 



associated with hyperprogression phenomena in HNSCC, especially in irradiated fields [28].  Thus, in 

case of early recurrence after chemoradiotherapy, the present study suggests that platinum rechallenge 

should remain a therapeutic option despite the marketing approval for nivolumab.  

Benefit has not been proven for concomitant cisplatin compared to concomitant carboplatin in 

radiation therapy, although a recent meta-analysis showed a trend for improved outcome [29]. In 

recurrence, cisplatin showed superiority to carboplatin for overall survival, but no difference in terms 

of progression-free survival [3]. This is why clinicians prefer to reintroduce cisplatin at relapse, if 

tolerance was acceptable in primary treatment. Renal toxicity depends on cumulative cisplatin dose, 

and is more frequent with ≥100mg/m². History of hypertension and low serum albumin level are also 

associated with nephrotoxicity [30]. All these factors are often combined in recurrent HNSCC, which 

explains why this population is at high risk of kidney failure following cisplatin therapy. Nevertheless, 

platinum-induced acute kidney failure concerned 5.6% of cases at primary treatment and 10.5% at 

relapse in our cohort, and moreover is usually transient. Two in 3 patients with kidney failure at 

primary treatment had cisplatin rechallenge without incurring any nephrotoxicity. This suggests that 

cisplatin rechallenge can be considered even in case of primary toxicity, if clinical benefit is expected. 

Prolonged hydration with saline and biological renal function monitoring would help prevent 

irreversible toxicity [16]. 

This single-center retrospective study included 45 patients. Statistical analyses did not identify 

prognostic factors for disease control apart from a 4.5 month DFI cut-off. Due to the small number of 

patients, a lack of sensitivity cannot be excluded. Furthermore, retrospective recruitment did not 

include data for certain prognostic factors such as HPV status in oropharyngeal cancers, as P16 status 

was not systematically assessed at the time of recruitment.  

 

CONCLUSION 

Survival in the present population was poorer than in the literature for metastatic or recurrent 

HNSCC. Nevertheless, disease control was found with platinum rechallenge in 40% of cases, 

including patients with early recurrence. Optimal disease-free cut-off for clinical response was 4.5 



months. Platinum rechallenge showed acceptable renal tolerance and should continue to play a key 

role in the therapeutic arsenal for recurrent HNSCC despite the advent of immunotherapies. 

 

Disclosure of Interest: The authors declare that they have no conflicts of interest concerning this 

article 
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n % 

Gender 
Male 40 88.9% 

Female 5 11.1% 

Age 
< 65 yr 37 82.2% 

≥ 65 yr 8 17.8% 

Smoking 

Active 32 71.1% 

Past 8 17.8% 

None 5 11.1% 

Alcohol abuse 

Active 24 53.3% 

Past 14 31.1% 

None 7 15.6% 

Performance status 

0 17 37.8% 

1 27 60.0% 

2 1 2.2% 

Nutritional status 
Good 29 64.4% 

Malnutrition 16 35.6% 

Primary tumor site 

Oral cavity 19 42.2% 

Oropharynx 13 28.9% 

Hypopharynx 2 4.4% 

Larynx 5 11.1% 

Unknown primary 6 13.3% 

Stage at diagnosis 

III 3 6.7% 

IV a 32 71.1% 

IV b 8 17.8% 

IV c 2 4.4% 

Table 1: Patient and tumor characteristics at diagnosis 

  



n % 

Primary surgery   14 31.1% 

Chemoradiotherapy 

Exclusive 31 68.9% 

Postoperative 14 31.1% 

Chemotherapy 

regimen 

Cisplatin - 5FU 22 48.9% 

Carboplatin - 5FU 9 20.0% 

Cisplatin monotherapy 14 31.1% 

Induction chemotherapy 7 15,6% 

Radiotherapy 

technique  

Conformal  26 57.8% 

IMRT 19 42.2% 

Radiation dose 70 Gy 41 91.1% 

  66 Gy 3 6.7% 

  60 Gy 1 2.2% 

Table 2: Primary treatment modalities 

  



 

 At primary treatment 

  Cisplatin Carboplatin 

At relapse Cisplatin  19 7 

Carboplatin  17 2 

Table 3: Distribution of platinum regimen used at primary treatment and at relapse  

  



 

2nd Line  

Total  10 22.2% 

Taxane 5   

Immunotherapy 2   

Platinum rechallenge 3   

3rd line 

Total  5 11.1% 

Taxane 4   

Immunotherapy 1   

Table 4: Second- and third-line chemotherapy 

  



 

 

Figure 1: Progression free survival from relapse (PFS1) 

 Figure 2: Overall survival according to 4.5 month disease-free survival cut-off 

 

 



 

Figure 1: Progression-free survival after relapse (PFS1) 

 

 

 

 

 

 



 

 

 

Figure 2: Overall survival according to 4.5 month cut-off of disease-free survival  

 

 




