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Article 
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Hiroshi Okuda, Hirofumi Shibata, Natsuko Ueda, Kenichi Mori, Ryo Kawaura, Masashi Kuroki, 
Ryota Iinuma and Takenori Ogawa * 

Department of Otolaryngology-Head and Neck Surgery, Gifu University Graduate School of Medicine, Gifu 
city, Gifu, Japan 
* Correspondence: md395220@gmail.com; Tel.: +81-58-230-6279 

Abstract 

Objectives: This study aimed to investigate the impact of cisplatin-based chemoradiotherapy dosage 
per cycle on prognosis for elderly patients. Methods: This retrospective study included 90 patients 
with head and neck squamous cell carcinoma who received cisplatin - based chemoradiotherapy. 
Those who received triweekly cisplatin (100) regimen for definitive chemoradiotherapy and 
triweekly cisplatin (80) regimen for post-operative chemoradiotherapy were allocated to the high-
dose group. Meanwhile, those who received triweekly cisplatin (80) regimen for definitive 
chemoradiotherapy and weekly cisplatin (40) regimen for postoperative chemoradiotherapy were 
allocated to the low-dose group. The outcomes in elderly and non-elderly patients following 
chemoradiotherapy were compared between the groups. Results: The patients in the high-dose group 
had a significantly higher incidence of severe toxicity than that in low-the groups (P < 0.05), and the 
elderly patients in the high-dose group demonstrated high rate of severe toxicity (34.8%) compared 
to that in the low-dose group (10.9%). Furthermore, only in the elderly patients, overall survival was 
significantly reduced in the high-dose group than that in the low-dose group (P < 0.05). In elderly 
patients, the total dosage of cisplatin administered to those who developed severe toxicity was 
significantly lower than that for patients who did not experience toxicity (P < 0.01). Furthermore, 
these patients demonstrated significantly short overall survival (P < 1.0×10-5). Conclusions: Current 
cisplatin dosage per cycle may exhibit excessive for elderly patients. 

Keywords: cisplatin; squamous cell carcinoma of head and neck; prognosis; severe toxicity; 
chemoradiotherapy 
 

1. Introduction 

At present, head and neck cancer ranks sixth among the most common malignant tumors 
worldwide, and it is increasingly affecting elderly invidivuals [1–4]. Maintaining good overall 
condition is crucial for a stable cancer treatment over a long period. However, elderly patients often 
have reduced physiological and biological functions and multiple comorbidities; thus, they have low 
resistance to general cancer treatments [4]. 

Despite the development of new anticancer drugs with other mechanisms, such as molecular 
targeted drugs and immune checkpoint inhibitors, cisplatin (CDDP) remains the key drug in 
chemoradiotherapy (CRT) for head and neck squamous cell carcinoma (HNSCC). The antitumor 
effect of CDDP occurs via DNA damage-induced apoptosis in tumor cells [5,6]. Although CDDP 
exerts remarkable therapeutic effects, its adverse events, such as bone marrow suppression, kidney 
toxicity, gastrointestinal symptoms (e.g., nausea and vomiting), and hearing impairment, are 
problematic. The maximum concentration of ultrafilterable platinum fraction has been shown to 
correlate significantly with nephrotoxicity, and aging is an independent and significant predictor of 
that. Furthermore, the high incidence of age-related hearing loss should also be considered with 
elderly patients administered CDDP [7–9]. This can lead to unplanned treatment interruptions and 
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deterioration of the patient’s overall condition, which may result in poor prognosis. Therefore, 
management of these complications is extremely important. 

Supportive therapies, such as moisturizing treatment for radiation dermatitis, active use of 
opioids for stomatitis and mucositis, and oral care, are considered to be effective measures against 
the adverse events of CRT [10]. For bone marrow suppression and other organ toxicities, 
symptomatic interventions are mainly performed after the occurrence of adverse events. To reduce 
the risk of these serious adverse events, treatment intensity is adjusted by reducing the dose of 
anticancer drugs or changing the regimen based on the decision of each facility individually. 

Meanwhile, some screening tools are used to evaluate the overall function of elderly patients, 
such as the geriatric 8 (G8) functional assessment tool, peripheral blood neutrophil-to-lymphocyte 
ratio (NLR), and modified Glasgow prognostic score (mGPS). The G8 tool was developed to quickly 
evaluate the overall condition of elderly patients with cancer, and various cutoff values have been 
reported to result in differ-ences in the incidence of adverse events and prognosis [2,11–13]. The NLR 
reflects the immune and inflammatory states in cancer tissue, and high NLR values are reportedly 
associated with worse prognosis and treatment resistance [14–16]. The mGPS is an evaluation index 
that combines serum C-reactive protein (CRP), an inflammatory in-dicator, and serum albumin, a 
nutritional indicator. mGPS has been reported to be a better prognostic marker combined with other 
markers such as performance states and cancer stages [17,18]. 

Few studies have investigated the appropriate administration method specific to elderly 
individuals receiving CRT using the aforementioned screening tools. We hy-pothesized that equal 
CDDP dosage as nonelderly patients led to worse outcomes in elderly patients. We investigated the 
long-term differences between these individuals receiving CDDP-based chemotherapy at the same 
intensity. 

2. Materials and Methods 
Participants and Treatment 

This study enrolled patients who were newly diagnosed with locally advanced HNSCC (LA-
HNSCC) in our department between 2014 and 2023 and received CDDP-based CRT. Those who 
received induction chemotherapy (ICT) before CRT were excluded, whereas those who received 
definitive and postoperative CRT were included. The definitive CRT regimens included triweekly 
administration of CDDP (100) and triweekly administration of CDDP (80), and the postoperative CRT 
regimens included triweekly administration of CDDP (80) and weekly administration of CDDP (40). 
We used the triweekly CDDP (80) regimen for both definitive and postoperative CRT until June 2020. 
From July 2020, we used the triweekly CDDP (100) and weekly CDDP (40) regimens for definitive 
and postoperative CRT, respectively based on the review of large-scale clinical trials published in 
2019 that showed the efficacy of high-dose CDDP in definitive CRT to improve overall survival [19] 
and the results of the JCOG1008 study that demonstrated the significant lower toxicity of weekly 
CDDP in postoperative CRT published at American Society of Clinical Oncology (ASCO) in 2020 [20]. 
Patients who received CRT with the TPF regimen (i.e., docetaxel, CDDP, and 5-fluorouracil) for 
external ear canal cancer and alternating CRT for nasopharyngeal cancer were excluded. For primary 
tumors, the radiation doses were set to 70 and 60–70 Gy for definitive and postoperative CRT, 
respectively. For cervical lymph nodes, the dose was set to 40 Gy for both definitive and postoperative 
CRT. The scheme was 2.0 Gy/day, 5 days/week. In our facility, we are prepared to perform definitive 
treatment by neck dissection immediately if residual cervical lymph node metastasis remains after 
first-line treatment. Therefore, to reduce adverse events caused by radiation, the radiation dose for 
definitive CRT is set at 40 Gy, which is used as a preventive radiation dose [21]. Both dose 
modifications nor reductions were not commonly planned. 
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Evaluation 

We defined patients aged <65 years as nonelderly and those aged ≥65 years as elderly. We 
divided the patients into two groups based on CDDP dosage per cycle: the high-dose group, which 
included patients receiving a triweekly CDDP (100) regimen for definitive CRT and a triweekly 
CDDP (80) regimen for postoperative CRT and the low-dose group, which included patients 
receiving a triweekly CDDP (80) regimen for definitive CRT and a weekly CDDP (40) regimen for 
postoperative CRT. We compared overall survival (OS), progression free survival (PFS), radiation 
dose, total CDDP dose, and toxicity between high- and low-dose groups for nonelderly and elderly 
patients. 

Regarding toxicity, we defined severe adverse events according to the JCOG1008 study [20] 
criteria and the Common Terminology Criteria for Adverse Events (CTCAE), version 5.0. The criteria 
were as follows: grade 4 or higher bone marrow suppression, grade 3 or higher febrile neutropenia, 
and renal toxicity indicated by estimated glomerular filtration rate <40. We also included patients as 
having severe toxicity if CDDP administration was postponed for >2 weeks from the scheduled 
administration date due to specified administration postponement criteria: grade 3 or higher 
leukopenia and neutropenia, grade 2 or higher thrombocytopenia, renal toxicity indicated by se-rum 
creatinine level > 1.5 mg/dL, hepatic toxicity indicated by AST and ALT levels > 100 IU/L and total 
bilirubin > 2.5 mg/dL, as well as grade 4 or higher mucositis and dermatitis. 

In addition, we evaluated mucositis and dysphagia, which are important toxicities that may lead 
to treatment discontinuation, considering the effects of radiation, in particular. We extracted cases of 
mucositis or dysphagia of Grade 3 or higher on the CTCAE version 5.0 scale from nonelderly and 
elderly patients, respectively, and investigated whether they caused treatment discontinuation. We 
also investigated the difference in the incidence of these toxicities by primary site for these cases. 

The patients’ general condition at the start of primary treatment was evaluated based on the G8 
score, NLR, and mGPS. As regards the mGPS criteria, following a previous report, a score of 0 
indicates CRP ≤ 0.5 and Alb ≥ 3.5; a score of 1, CRP > 0.5 or Alb < 3.5; and a score of 2, CRP > 0.5 
and Alb < 3.5 [22]. 

Statistical Analysis 

Fisher’s exact test was employed to test dichotomous variables, such as the high- or low-dose 
group and presence or absence of severe toxicity. Kaplan–Meier curves were constructed, and the 
log-rank test was employed to compare OS and PFS. To reduce the influence of potential confounding 
factors, we performed a Cox proportional hazards analysis of OS, using age (nonelderly elderly), 
CDDP dosage (High-dose or Low-dose), mucositis/dysphagia, and clinical stage as explanatory 
variables. For continuous variables, such as total CDDP dose and G8 score, the Student’s t-test, or 
Welch’s t-test were employed based on assumptions regarding data homogeneity of variance. 
Statistical analyses were conducted using EZR version 1.60 (Saitama Medical Center, Jichi Medical 
University, Saitama, Japan) [23], and P-values < 0.05 were considered statistically significant. 

3. Results 
3.1.1. Patient Characteristics (Figure 1) 

This study enrolled 146 patients with LA-HNSCC who received CRT. Of them, 49 who received 
ICT before CRT were excluded, along with 6 patients who received TPF-RT for external ear canal 
cancer and 1 who received alternating therapies for nasopharyngeal cancer. Ultimately, 90 patients 
were included in the final analysis. The included patients were divided into the nonelderly (n = 36 
patients) and elderly (n = 54 patients). Both groups exhibited a high proportion of patients with 
advanced cancers (stages 3 and 4) (nonelderly patients, 24 in 36 patients; elderly patients, 40 in 54 
patients). The nonelderly patients had a high proportion of patients with nasopharyngeal cancer 
(nonelderly patients, 6 in 36 patients; elderly patients, 0 in 54 patients) and stage 1 p16-positive 
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oropharyngeal cancer (nonelderly patients, 6 in 36 patients; elderly patients, 3 in 54 patients) (Table 
1). 

 

Figure 1. Patient enrollment. Among the 146 patients with HNSCC who were enrolled in the study, those who 
underwent induction chemotherapy before chemoradiotherapy, chemoradiotherapy combined with drugs other 
than cisplatin, and alternating chemoradiotherapy were excluded. Ultimately, 90 (36 nonelderly and 54 elderly) 
patients were included in the analysis. 

Table 1. Patient characteristics. 

Characteristics 
Total number     90   

Average age     
64.2 (range 23-

79)   
      n (%)   
Age ≥ 65     54 (60.0%)   
Male     79 (87.8%)   

    
Age < 65 

(n=36)   
Age ≥ 65 

(n=54) 
PS 0 35   48 
  1 1   5 
  2 0   1 
Alcohol (drinks on a daily basis) 26   38 
Smoking (Brinkman Index over 100) 30   37 
Complications Hypertension 6   20 
  Diabates mellitus 4   7 
  COPD 1   1 
  Arrythmia 0   2 
  Hyperuricemia 2   3 

  
Lipid metabolism 

disorder 2   8 
  Liver dysfunction 4   0 
          
Primary         
  Nasopharynx 6   0 
  Oropharynx 8   10 
  Hypopharynx 10   24 
  Larynx 6   13 
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  Oral cavity 3   3 
  Nasal sinuses 3   3 
  Salivary glands 0   1 
Stage (UICC 
8th)         
  I 6   3 
  II 6   11 
  III 8   15 
  IV 16   25 

All patients in stage I were p16+ squamous cell carcinoma in oropharynx. 

3.1.2. Treatment 

A total of 58 patients received definitive CRT as the first-line treatment and 32 received 
postoperative CRT. In definitive CRT, clinical cervical lymph nodes metastasis were managed in 27 
cases. A total of 12 nonelderly and 23 elderly patients were administered high-dose CDDP, whereas 
24 nonelderly and 31 elderly patients were administered low-dose CDDP (Figure 1) (Table 2). 

The course of the treatment is presented in Table 3. Radiation was completed in 89 patients, 
except for 1 patient aged 78 years who finished at 22 Gy due to progressive disease during definitive 
CRT for hypopharyngeal cancer. None of these cases had residual cervical lymph nodes after the end 
of treatment. The RT dosage in the nonelderly and elderly patients were 67.2 ± 5.4 and 66.6 ± 8.9 Gy, 
respectively P = 0.70). The total CDDP doses were 201.7 ± 61.5 and 194.4 ± 58.5 mg/m2 in the 
nonelderly and elderly patients, respectively (P = 0.57). In both nonelderly and elderly patients, the 
total CDDP dose did not significantly differ between the high- and low-dose groups (non-elderly 
patients, 210.0 ± 71.6 mg/m2 in the high-dose group vs. 197.5 ± 57.0 mg/m2 in the low-dose group, P = 
0.66; elderly patients, 198.5 ± 74.6 mg/m2 in the high-dose group vs. 191.4 ± 44.1 mg/m2 in the low-
dose group, P = 0.66). 

Table 2. Regimen of chemoradiotherapy. 

Regimen 
Age < 65 Age ≥ 65 

n=36 n=54 

Definitive CRT 
High dose (triweekly CDDP (100)) 5(4) 14(7) 
Low dose (triweekly CDDP (80)) 17(8) 22(8) 

Postoperative CRT 
High dose (triweekly CDDP (80)) 7 9 

Low dose (weekly CDDP (40)) 7 9 
( ): Cases with clinical cervical lymph nodes metastasis. 

Table 3. Treatment intensity and Toxicity. 

    Age < 65 Age ≥ 65   p 
value 

Statistical 
method      n=36 n=54   

Treatment intensity           

  
RT dosage (Average
±SD) 67.2±5.4 Gy 66.6±8.9 Gy   

0.7 Welch t test 

  
CDDP 
administration       

  
  

  
Total dosage 
(Average±SD) 

201.7±61.5 
mg/m2 

194.4±58.5 
mg/m2   

0.57 Student t test 
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High dose 

210.0±71.6 
mg/m2 

198.5±74.6 
mg/m2   

0.66 

  Low dose 
197.5±57.0 

mg/m2 
191.4±44.1 

mg/m2   
0.66 

             
Severe toxicity (Multiple selection is allowed)         
  Leukocytopenia 1 7   0.14 

Fisher’s 
exact test 

  Neutropenia 2 4   1 
  Anemia 1 1   1 
  Thrombocytopenia 1 1   1 
  Nephrotoxicity 0 2   0.52 
  Febrile Neutropenia 2 6   0.47 

  
Severe toxicity rate 

(%)     Total 
  

  

  
High dose 

3 (25%) 8 (34.8%) 
11 

(31.4%) 
<0.05 

Fisher’s 
exact test 

  Low dose 2 (8.3%) 4 (12.9%) 
6 

(10.9%) 
Mucositis/dysphagia           
Primary 
site Nasopharynx 1 0   

1 
Fisher’s 

exact test 

  Oropharynx 1 1   

  Hypopharynx 2 3   

  Larynx 1 1   

  Oral cavity 1 0   

  Nasal sinuses 1 0  

The patients in the high-dose group had a significantly higher incidence of severe toxicity than 
that in low-the groups (31.4% (11 in 35 patients) in the high-dose group vs. 10.9% (6 in 55 patients) in 
the low-dose group, P < 0.05). Notably, the proportion of elderly patients who developed severe 
toxicity in the high-dose group was 34.8% (8 in 23 patients), which was higher than that in any other 
groups. The most common severe toxicities in both groups were leukopenia and neutropenia. 
Regarding mucositis/dysphagia, mucositis of Grade 3 according to CTCAE ver5.0 occurred in 7 of 36 
nonelderly patients and 5 of 54 elderly patients. In elderly patients with severe mucositis, the primary 
lesions were localized to the oropharynx, hypopharynx, and larynx. These results suggested that in 
elderly people, toxicity such as mucositis/dysphagia is more likely to occur when the primary site is 
the oropharynx, hypopharynx, or larynx, which are closely involved in swallowing. As for dysphagia, 
no patients had to postpone or discontinue treatment by application of tube feeding and adequate 
pain control. 

3.1.3. Prognosis 

The prognosis after primary therapy is illustrated in Figure 2. For OS, among all patients, 3-year 
survival rate were 63.4% in the high-dose group, and 79.7% in the low-dose group, respectively (P < 
0.05) (Median survival not reached). Among nonelderly patients, 3-year survival rate were 77.1% in 
the high-dose group, and 90.0% in the low-dose group, respectively (P = 0.59) (Median survival not 
reached). Among the elderly patients, 3-year survival rate were 58.3% in the high-dose group and 
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72.4% in the low-dose group, respectively (P < 0.05) (Median survival not reached) (Figure 2A–C). 
For PFS, among all patients, the median survival time and 3-year survival rate were 62.7 months and 
55.8% in the high-dose group, and 72.7 months and 59.0% in the low-dose group, respectively (P = 
0.47). Among nonelderly patients, 3-year survival rate were 72.2% in the high-dose group and 57.4% 
in the low-dose group (P = 0.47) (Median survival not reached). Among elderly patients, the median 
survival time and 3-year survival rate were 21.8 months and 47.4% in the high-dose group and 72.7 
months and 60.2% in the low-dose group (P = 0.16) (Figure 2D–F). High-dose CDDP was linked to 
significantly worse OS in the entire patient cohort, especially among elderly patients, while this was 
not statistically significant for PFS. We also compared high-dose administration of CDDP and low-
dose administration of CDDP in definitive CRT, and high-dose administration of CDDP and low-
dose administration of CDDP in postoperative CRT (Figure 3A–D). As a result, in definitive CRT for 
elderly patients, high-dose administration of CDDP tended to have a slightly lower OS than that of 
low-dose, but this difference was not statistically significant, and no clear differences were observed 
under other comparisons. The OS analysis using Cox proportional hazards model by age, CDDP 
dosage, mucositis/dysphagia, and clinical stage as explanatory variables presented no statistically 
significant risk factor affecting OS due to low sample size (Table 4). 

Table 4. Analysis of Overall Survival using Cox proportional hazards model. 

  Hazard ratio 95% CI p value 

Elderly 2.72 0.99-7.44 0.05 
High-dose CDDP 2.2 0.93-5.17 0.07 
Mucositis/dysphagia 1.78 0.57-5.51 0.32 
Stage III/IV 2.96*108 0-Inf 1 

 

Figure 2. Prognosis based on treatment intensity. A: OS All patients. B: OS <65 years. C: OS ≥65 years. D: PFS All 
patients. E: PFS <65 years. F: PFS ≥65 years. Thick curve: High-dose group. Thin curve: Low-dose group. A total 
of 12 patients aged <65 years were administered high-dose chemotherapy, and 24 patients aged <65 years were 
administered low-dose chemotherapy. Furthermore, 23 patients aged ≥65 years were administered high-dose 
chemotherapy, and 31 patients aged ≥65 years were administered low-dose chemotherapy (log-rank test). 
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Figure 3. Overall survival based on treatment intensity for each of definitive CRT and postoperative CRT. A: OS 
<65 years with definitive CRT. B: OS >65 years with definitive CRT. C: OS <65 years with postoperative CRT. D: 
OS >65 years with postoperative CRT. Thick curve: High-dose group. Thin curve: Low-dose group. A total of 6 
patients aged <65 years were administered high-dose chemotherapy and 17 patients aged <65 years were 
administered low-dose chemotherapy as definitive CRT. A total of 13 patients aged >65 years were administered 
high-dose chemotherapy and 22 patients aged >65 years were administered low-dose chemotherapy as definitive 
CRT. A total of 7 patients aged <65 years were administered high-dose chemotherapy and 7 patients aged <65 
years were administered low-dose chemotherapy as postoperative CRT. A total of 9 patients aged >65 years were 
administered high-dose chemotherapy and 9 patients aged >65 years were administered low-dose chemotherapy 
as postoperative CRT (log-rank test). 

3.1.4. Severe Toxicity and Prognosis (Table 5 and Figure 4) 

When focusing on the presence or absence of severe toxicity, the total CDDP dose was lower 
significantly in those who developed severe toxicity than in those who did not among the nonelderly 
and elderly patients (nonelderly patients: 136.0 ± 76.7 mg/m2 vs. 212.3 ± 52.8 mg/m2, P < 0.01; elderly 
patients: 153.3 ± 71.7 mg/m2 vs. 206.2 ± 49.1 mg/m2, P < 0.01). As regards prognosis, both the 
nonelderly and elderly patients who developed severe toxicity showed worse OS (nonelderly 
patients: the median survival time was 25.5 months and 3-year survival rate was not reached in severe 
toxicity cases vs. the median survival time was not reached and 3-year survival rate was 92.0% in no 
severe toxicity cases, respectively, P < 1.0×10-3; elderly patients: the median survival time was 22.4 
months and 3-year survival rate was 13.9% in severe toxicity cases vs. the median survival time was 
86.0 months and 3-year survival rate was 78.8% in no severe toxicity cases, respectively, P < 1.0×10-5) 
(Figure 4A and 4B). For PFS, a statistically significant worse prognosis was observed only in elderly 
patients. In nonelderly patients, the median survival time and 3-year survival rate were not reached 
in severe toxicity cases compared to a median survival time of not reached and 3-year survival rate 
of 63.4% in cases without severe toxicity (P = 0.48). In contrast, among elderly patients, the median 
survival time was 11.2 months with not reached for the 3-year survival rate in severe toxicity cases 
compared to 62.7 months and 3-year survival rate of 66.6% in cases without severe toxicity (P < 1.0×10-

3) (Figure 4C,D). 

Table 5. CDDP dosage and overall survival based on severe toxicity. 

  Age < 65 (n=36) 
p 

valu
e 

Statist
ical 

meth
od 

Age ≥ 65 (n=54) 
p 

valu
e 

Statist
ical 

meth
od 

  Severe toxicity Severe toxicity 

  Yes (n=5) 
No 

(n=31) Yes (n=12) No (n=42) 

CDDP dosage 
(Average±SD) 

136.0±

76.7 
212.3
±52.8 

< 
0.01 

Stude
nt t 
test 

153.3±

71.7 
206.2±

49.1 
< 

0.01 

Stude
nt t 
test 

Overall Survival         

Survival median 
(Months 
(95%CI)) 

25.5 (4.83-
Not 

reached) 

Not 
reache

d 
< 1.0
×

10-3 

Log-
rank 
test 

22.4 (10.3-
35.4) 

86.0 (86.0-
Not 

reached) 
< 1.0
×

10-5 

Log-
rank 
test 

Three years 
survival rate (% 

(95%CI)) 

Not 
reached 

92.0 
(71.5-
97.9) 

13.9 (0.01-
44.9) 

78.8 (60.2-
89.4) 

Progression Free 
Survival 
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Survival median 
(Months 
(95%CI)) 

Not 
reached 

Not 
reache

d 
0.48 

Log-
rank 
test 

11.2 (1.77-
Not 

reached) 

62.7 (25.0-
Not 

reached) 
< 1.0
×

10-3 

Log-
rank 
test 

Three years 
survival rate (% 

(95%CI)) 

Not 
reached 

63.4 
(42.2-
78.6) 

Not 
reached 

66.6 (48.3-
79.7) 

 

Figure 4. Prognosis based on severe toxicity. A: OS <65 years. B: OS ≥65 years. C: PFS <65 years. D: PFS ≥65 years. 
Thick curve: Severe toxicity group. Thin curve: Nonsevere toxicity group. A total of 5 patients aged <65 years 
developed severe toxicity, and 31 patients aged <65 years did not develop severe toxicity. Furthermore, 12 
patients aged ≥65 years developed severe toxicity, and 42 patients aged ≥65 years did not develop severe toxicity 
(log-rank test). 

Table 6 presents risk factor of elderly patients involved with severe toxicity. There was no trend 
in the rate of severe toxicity by tumor location. Regarding cancer stage, patients in Stage III or IV 
were significantly more likely to develop severe toxicity than those in Stage I or II. Comparison of 
general condition scores at the start of the treatment, evaluated by G8, NLR, and mGPS, elderly 
patients who developed severe toxicity had lower G8 score (13.4 ± 1.8 in severe toxicity cases vs. 14.6 
± 1.7 in no severe toxicity cases, P = 0.054), higher NLR (3.9 ± 4.3 in severe toxicity cases vs. 2.1 ± 0.7 
in no severe toxicity cases, P = 0.18), and higher mGPS (0.7 ± 0.8 in severe toxicity cases vs. 0.2 ± 0.4 
in no severe toxicity cases, P = 0.051) at the treatment initiation. 

Table 6. Risk factor of elderly patients involved severe toxicity. 

  Severe toxicity 
p value Statistical method 

  Yes (n=12) No (n=42) 
Primary site         

Nasopharynx 0 0 

0.162 Fisher’s exact test 

Oropharynx 1 9 
Hypopharynx 9 15 

Larynx 1 12 
Oral cavity 0 3 

Nasal sinuses 1 2 
Salivary glands 0 1 

Stage III/IV 12 28 < 0.05 Fisher’s exact test 
G8 (Average±SD) 13.4±1.8 14.6±1.7 0.054 Student t test 
NLR (Average±SD) 3.9±4.3 2.1±0.7 0.18 Welch t test 
mGPS (Average±SD) 0.7±0.8 0.2±0.4 0.051 Welch t test 
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4. Discussion 

Regarding to the planning of chemoradiotherapy, keeping the adverse events within a tolerable 
limit is as crucial in achieving a good long-term prognosis as suppressing cancer. In the Long-term 
results of RTOG 91-11 [24], a comparison of three nonsurgical treatment strategies to preserve the 
larynx in patients with locally advanced larynx cancer, the results of a comparison of the prognosis 
of CDDP concomitant radiation therapy and radiation therapy alone revealed that the 10-year 
locoregional control was significantly better with CDDP concomitant radiation therapy, but no 
significant difference was observed in OS, and the rate of deaths unrelated to cancer was nearly twice 
as high with CDDP concomitant radiation therapy. In our study, elderly patients receiving high-dose 
CDDP per cycle had the highest rate of developing severe toxicity and demonstrated significantly 
worse OS. Although there were similar tendencies due to severe toxicity such as dose reduction of 
CDDP and worsening OS in both elderly and nonelderly patients, elderly patients seemed to be more 
affected the high administration of chemotherapy. These findings imply that high-dose 
administration per cycle may be excessive for elderly patients, potentially compromising adequate 
chemo-therapy delivery. 

The efficacy of definitive CRT with triweekly CDDP (100) in HNSCC has been reported in 
previous large-scale clinical trials [25,26]. However, a detailed review of the metabolic pathways of 
CDDP suggests that this regimen is not appropriate for all patients. More than 90% of intravenously 
administered CDDP binds to albumin in the blood, with the remainder existing as free CDDP. Renal 
damage is primarily associated with free CDDP and is believed to be dose-dependent [27]. Therefore, 
to avoid CDDP-induced nephrotoxicity, it is useful to avoid high concentrations of free CDDP 
remaining in the kidney for extended periods and to promote rapid elimination [28]. Frederic et al. 
reported that high albumin levels in the blood before the first chemo-therapy dose correlate with a 
high total cumulative CDDP dose achieved [29]. This result may be related to reduction of free CDDP 
due to high albumin levels in the blood. The elderly are particularly susceptible to toxicities due to 
age-related declines in organ function, which may increase their risk of developing severe 
nephrotoxicity due to CDDP and other adverse events, such as severe bone marrow suppression due 
to delayed CDDP metabolism. In this study, elderly patients with a worse mGPS receiving a high-
dose CDDP tended to have a worse OS, which may reflect the severe impact of toxicity from free 
CDDP on patients with lower albumin in the blood. 

Recently, the efficacy and safety of CDDP-based CRT regimens with reduced dosage per cycle 
for HNSCC have been explored. JCOG1008 [20], a large-scale clinical trial led by Kiyota et al., showed 
that the weekly CDDP (40) regimen was noninferior to the triweekly CDDP (100) regimen for 
postoperative CRT and exhibited a favorable safety profile. Chatterjee et al. reported that in several 
meta-analyses, the weekly CDDP (40) regimen was noninferior to the triweekly CDDP (100) regimen 
for definitive CRT in terms of efficacy and toxicity [30–32]. Compared with these clinical studies, our 
study included a wide range of patient ages, especially with a high proportion of cases under 65 
years, and the radiation dosage administered to the cervical lymph nodes region was low, thus the 
incidence of severe toxicity is expected to be low. In addition, our study included patients with stage 
I and II, so the survival rate is expected to be higher than in previous studies. 

Certainly, reducing the treatment intensity simply because of only old age is not desirable. The 
use of screening tools, such as G8, NLR, and mGPS, to evaluate patients’ overall function may be 
useful in setting the appropriate cancer treatment intensity for elderly patients. This study 
demonstrated that elderly patients with severe toxicity had worse score in these screening tools. 
These findings may lead to the treatment strategy that predicts the risk of developing severe toxicity 
prior to treatment and decides ap-propriate CDDP dosage for patients. 

This study has several limitations. First, we divided them into two groups, non-elderly and 
elderly, with the age limit of 65 years. However, as aforementioned, considering that patients with 
HNSCC who are treated are getting older every year, it may be more appropriate to increase the 
number of study participants and set the elderly standard to 70 or 75 years old. Second, the triweekly 
CDDP (100) regimen group in definitive CRT and the triweekly CDDP (80) regimen group in 
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postoperative CRT were defined as the same high-dose group, whereas the triweekly CDDP (80) 
regimen group in definitive CRT and the weekly CDDP (40) regimen group in postoperative CRT 
were defined as the same low-dose group. However, it is considered to be more appropriate to 
compare the high- and the low-dose groups in definitive and postoperative CRT, respectively with 
more participants. Third, as this is a retrospective study with a limited number of participants, 
selection bias may have occurred in the setting of the study participants. Other limitations include 
that there are a variety of complications with each case, that there are minor differences in treatment 
strategies (for example, supportive therapy methods for radiation mucositis) due to the retrospective 
study of long-term period, and that it was a single-center study. To obtain results with sufficient 
evidence, a prospective randomized controlled trial with a larger number of participants is 
warranted. 

5. Conclusions 

In CRT for elderly patients with HNSCC, treatment with the same regimen as that for nonelderly 
patients may result in excessive dosage per cycle, leading to severe toxicity. The triweekly CDDP 
(100) for definitive CRT and triweekly CDDP (80) for postopera-tive CRT may be excessive for some 
elderly patients with poor G8 and mGPS score. Particularly for elderly patients, setting the treatment 
intensity using various prognos-tic tools may be useful for ensuring sufficient tolerance to long-term 
treatment and achieving a good prognosis. As one method of individualized treatment, it may be 
possible to consider reducing the CDDP dosage for elderly patients with a G8 score of under 13 or 
less or an mGPS score of over 1. 
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HNSCC Head and neck squamous cell carcinoma 
CRT Chemoradiotherapy 
ICT Induction chemotherapy 
OS Overall survival 
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PFS Progression free survival 
JCOG Japan Clinical Oncology Group 
CTCAE Common Terminology Criteria for Adverse Events 
CRP C-reactive protein 
AST Aspartate aminotransferase 
ALT Alanine aminotransferase 
NLR Neutrophil-to-lymphocyte ratio 
mGPS modified Glasgow Prognostic Score 

References 

1. Hyuna Sung, Jacques Ferlay, Rebecca L Siegel, Mathieu Laversanne, Isabelle Soerjomataram, Ahmedin 
Jemal, Freddie Bray. Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and Mortality 
Worldwide for 36 Cancers in 185 Countries. CA Cancer J Clin. 2021;71(3),209-49. 

2. Szturz P, Bossi P, Vermorken JB. Systemic treatment in elderly head and neck cancer patients: 
recommendations for clinical practice. Curr Opin Otolaryngol Head Neck Surg. 2019;27(2):142-50. 

3. Małgorzata Wierzbicka, Wioletta Pietruszewska, Adam Maciejczyk, Jarosław Markowski. Trends in 
Incidence and Mortality of Head and Neck Cancer Subsites Among Elderly Patients: A Population-Based 
Analysis. Cancers. 2025;17(3):548. 

4. Minsu Kwon, Shin-Ae Kim, Jong-Lyel Roh, Sang-Wook Lee, Sung-Bae Kim, Seung-Ho Choi, Soon Yuhl 
Nam, Sang Yoon Kim. An Introduction to a Head and Neck Cancer-Specific Frailty Index and Its Clinical 
Implications in Elderly Patients: A Pro-spective Observational Study Focusing on Respiratory and 
Swallowing Functions. Oncologist. 2016;21:1091–8. 

5. Okuda H, Shibata H, Watanabe T, Terazawa K, Mori K, Ueda N, Ohashi T, Ogawa T. Nonsurgical treatment 
strategies for elderly head and neck cancer patients: an emerging subject worldwide. Cancers. 
2022;14(22):5689. 

6. Makovec T. Cisplatin and beyond: molecular mechanisms of action and drug resistance development in 
cancer chemotherapy. Radiol Oncol. 2019;53(2):148-58. 

7. Asmi Chattaraj, Masood Pasha Syed, Carissa A Low, Taofeek K Owonikoko. Cisplatin-Induced Ototoxicity: 
A Concise Review of the Burden, Prevention, and Interception Strategies. JCO Oncol Pract. 2023;19(5):278-
83. 

8. Victoria A Sanchez, Paul C Dinh Jr, Jennessa Rooker, Patrick O Monahan, Sandra K Althouse, Chunkit 
Fung, Howard D Sesso, Lawrence H Einhorn, M Eileen Dolan, Robert D Frisina, Lois B Travis. Prevalence 
and risk factors for ototoxicity after cispla-tin-based chemotherapy. J Cancer Surviv. 2023;17(1):27-39. 

9. Hege S Haugnes, Niels Christian Stenklev, Marianne Brydøy, Olav Dahl, Tom Wilsgaard, Einar Laukli, 
Sophie D Fosså. Hearing loss before and after cisplatin-based chemotherapy in testicular cancer survivors: 
a longitudinal study. Acta Oncol. 2018;57(8):1075-83. 

10. Farzan Siddiqui, Benjamin Movsas. Management of Radiation Toxicity in Head and Neck Cancers. Semin 
Radiat Oncol. 2017;27(4):340-9. 

11. Neve M, Jameson MB, Govender S, Hartopeanu C. Impact of geriatric assessment on the management of 
older adults with head and neck cancer: a pilot study. J Geriatr Oncol. 2016;7(6):457-62. 

12. Pottel L, Lycke M, Boterberg T, Pottel H, Goethals L, Duprez F, Rottey S, Lievens Y, Van Den Noortgate N, 
Geldhof K, Buyse V, Kargar-Samani K, Ghekiere V, Debruyne PR. G-8 indicates overall and quality-
adjusted survival in older head and neck cancer patients treated with curative radiochemotherapy. BMC 
Cancer. 2015;15:875. 

13. Ishii R, Ogawa T, Ohkoshi A, Nakanome A, Takahashi M, Katori Y. Use of the Geriatric-8 screening tool to 
predict prognosis and complications in older adults with head and neck cancer: a prospective, 
observational study. J Geriatr Oncol. 2021;12(7):1039-43. 

14. Mei Z, Shi L, Wang B, Yang J, Xiao Z, Du P, Wang Q, Yang W. Prognostic role of pretreatment blood 
neutrophil-to-lymphocyte ratio in advanced cancer survivors: a systematic review and meta-analysis of 66 
cohort studies. Cancer Treat Rev. 2017;58:1-13. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 7 August 2025 doi:10.20944/preprints202503.1078.v2

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202503.1078.v2
http://creativecommons.org/licenses/by/4.0/


 13 of 14 

 

15. Cong Zhang, Zhi Yang, Jie Li, Lina Zhao.Prognostic Significance of Dynamic Lymphocyte Changes in 
Esophageal Cancer Patients Receiving Fluorouracil-Cisplatin Combined with Radiotherapy: A Systematic 
Review and Meta-Analysis. Technol Cancer Res Treat. 2025:15330338251341431. 

16. Piciucchi M, Stigliano S, Archibugi L, Zerboni G, Signoretti M, Barucca V, Valente R, Fave G, Capurso G. 
The neutrophil/lymphocyte ratio at diagnosis is significantly associated with survival in metastatic 
pancreatic cancer patients. Int J Mol Sci. 2017;18(4):730. 

17. Yongchao Zhang, Shanshan Chen, Hualei Chen, Wei Li. A comprehensive analysis of Glasgow Prognostic 
Score (GPS)/the modified Glasgow Prognostic Score (mGPS) on immune checkpoint inhibitor efficacy 
among patients with advanced cancer. Cancer Med. 2023;12(1):38-48. 

18. Abe S, Nozawa H, Kawai K, Sasaki K, Murono K, Emoto S, Kishikawa J, Ozawa T, Yokoyama Y, Nagai Y, 
Anzai H, Sonoda H, Ishihara S. Poor nutrition and sarcopenia are related to systemic inflammatory 
response in patients with rectal cancer undergoing preoperative chemoradiotherapy. Int J Colorectal Dis. 
2022;37(1):189-200. 

19. Petr Szturz, Kristien Wouters, Naomi Kiyota, Makoto Tahara, Kumar Prabhash, Vanita Noronha, David 
Adelstein, Dirk Van Ges-tel, Jan B Vermorken. Low-Dose vs. High-Dose Cisplatin: Lessons Learned From 
59 Chemoradiotherapy Trials in Head and Neck Cancer. Front Oncol. 2019;9:86. 

20. Kiyota N, Tahara M, Mizusawa J, Kodaira T, Fujii H, Yamazaki T. Weekly cisplatin plus radiation for 
postoperative head and neck cancer (JCOG1008): a multicenter, noninferiority, Phase II/III randomized 
controlled trial. J Clin Oncol. 2022;40(18):1980-90. 

21. Japanese Society for Radiation Oncology. JASTRO Guidelines 2020 for Radiotherapy Treatment Planning. 
Tokyo: Kanehara & Co., Ltd.; 2020. 

22. Boukovala M, Modest DP, Ricard I, Fischer Von Weikersthal L, Decker T, Vehling-Kaiser U, Uhlig J, Schenk 
M, Freiberg-Richter J, Peuser B, Denzlinger C, Peveling Genannt Reddemann C, Graeven U, Schuch G, 
Schwaner I, Heinrich K, Neumann J, Jung A, Held S, Stintzing S, Heinemann V, Michl M. Evaluation of the 
inflammation-based modified Glasgow Prognostic Score (mGPS) as a prognostic and predictive biomarker 
in patients with metastatic colorectal cancer receiving first-line chemotherapy: a post hoc analysis of the 
randomized phase III XELAVIRI trial (AIO KRK0110). ESMO Open. 2024;9(5):103374. 

23. Yoshinobu Kanda. Statistical analysis using freely-available “EZR (Easy R)” software. Rinsho Ketsueki. 
2015 Oct;56(10):2258-66. [Article in Japanese] 

24. Arlene A Forastiere, Qiang Zhang, Randal S Weber, Moshe H Maor, Helmuth Goepfert, Thomas F Pajak, 
et al. Long-term results of RTOG 91-11: a comparison of three nonsurgical treatment strategies to preserve 
the larynx in patients with locally advanced larynx cancer. J Clin Oncol. 2013;31(7):845-52. 

25. Adelstein DJ, Li Y, Adams GL, Wagner H, Kish JA, Ensley JF, Schuller DE, Forastiere AA. An intergroup 
phase III comparison of standard radiation therapy and two schedules of concurrent chemoradiotherapy 
in patients with unresectable squamous cell head and neck cancer. J Clin Oncol. 2003;21(1):92-8. 

26. Forastiere AA, Zhang Q, Weber RS, Maor MH, Goepfert H, Pajak TF, Morrison W, Glisson B, Trotti A, 
Ridge JA, Thorstad W, Wagner H, Ensley JF, Cooper JS. Long-term results of RTOG 91-11: a comparison of 
three nonsurgical treatment strategies to preserve the larynx in patients with locally advanced larynx 
cancer. J Clin Oncol. 2013;31(7):845-52. 

27. Vladislav Volarevic, Bojana Djokovic, Marina Gazdic Jankovic, C Randall Harrell, Crissy Fellabaum, 
Valentin Djonov, Nebojsa Arsenijevic. Molecular mechanisms of cisplatin-induced nephrotoxicity: a 
balance on the knife edge between renoprotection and tumor toxicity. J Biomed Sci. 2019;26(1):25. 

28. Ando Y, Nishiyama H, Shimodaira H, Takano N, Sakaida E, Matsumoto K, Nakanishi K, Sakai H, 
Tsukamoto S, Komine K, Yasuda Y. Chapter 3: Management of kidney injury caused by cancer drug 
therapy, from clinical practice guidelines for the management of kidney injury during anticancer drug 
therapy 2022. Int J Clin Oncol. 2023;28(10):1315-32. 

29. Frederic Jungbauer, Lena Huber, Sonja Ludwig, Nicole Rotter, Beatrice Walter, Lena Zaubitzer, et al. 
Prognostic Factors for the Therapeutic Performance of Cisplatin in Head and Neck Malignancies. Front 
Oncol. 2022;12:e778380. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 7 August 2025 doi:10.20944/preprints202503.1078.v2

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202503.1078.v2
http://creativecommons.org/licenses/by/4.0/


 14 of 14 

 

30. Chatterjee S, Kiyota N, Vaish R, Sharma A, Tahara M, Noronha V, Prabhash K, D’Cruz A. Weekly versus 
3-weekly cisplatin along with radiotherapy for locoregionally advanced non-nasopharyngeal head and 
neck cancers: is the equipoise in literature addressed yet? Head Neck. 2023;45(6):1594-603. 

31. Mohamed A, Twardy B, Zordok MA, Ashraf K, Alkhoder A, Schrapp K, Steuer C, Chen Z, Pakkala S, Pillai 
R, Trad Wadsworth J, Higgins K, Beitler JJ, Ramalingam SS, Owonikoko TK, Khuri FR, Shin DM, Behera 
M, Saba NF. Concurrent chemoradiotherapy with weekly versus triweekly cisplatin in locally advanced 
squamous cell carcinoma of the head and neck: comparative analysis. Head Neck. 2019;41(5):1490-8. 

32. De Felice F, Belgioia L, Alterio D, Bonomo P, Maddalo M, Paiar F, Denaro N, Corvo R, Merlotti A, Bossi P, 
Pappagallo GL. Survival and toxicity of weekly cisplatin chemoradiotherapy versus three-weekly cisplatin 
chemoradiotherapy for head and neck cancer: a systematic review and meta-analysis endorsed by the 
Italian Association of Radiotherapy and Clinical Oncology (AIRO). Crit Rev Oncol Hematol. 
2021;162:103345. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 
products referred to in the content. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 7 August 2025 doi:10.20944/preprints202503.1078.v2

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202503.1078.v2
http://creativecommons.org/licenses/by/4.0/

