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Abstract

Background—With a minimum follow up of 2 years, the TAX324 study demonstrated a 

significant survival benefit of induction chemotherapy (IC) with docetaxel, cisplatin and 5FU 

(TPF) versus cisplatin and 5fluorouracil (PF) followed by chemoradiotherapy with carboplatin 

delivered as sequential therapy (ST) in locally advanced head and neck cancer (LAHNC). We 

report the long term results with 5 years minimum follow-up.

Methods—TAX324 was a randomized, open-label phase 3 trial comparing three cycles of TPF 

IC (docetaxel 75 mg/m2 of body-surface area, followed by intravenous cisplatin 100 mg/m2 and 

5fluorouracil 1000 mg/m2 per day administered as a continuous 24-hour infusion for 4 days) with 

three cycles of PF (intravenous cisplatin 100 mg/m2, followed by fluorouracil 1000 mg/m2 per day 

as a continuous 24-hour infusion for 5 days). Both regimens were followed by 7 weeks of 

chemoradiotherapy with concomitant weekly carboplatin (AUC1.5). Randomization was 

performed centrally with the use of a biased-coin minimization technique. At study entry, patients 

were stratified according to the site of the primary tumor, nodal status (N0 or N1 vs. N2 or N3), 

and institution. For this long term analysis, data was gathered retrospectively. Overall survival 

(OS) and progression-free survival (PFS) were the primary endpoints. Data as of December 1, 

2008 were analyzed. Tracheostomy and gastric feeding tube dependence were used as surrogates 

for treatment related long term toxicity. The median follow-up was 72.2 months (mo) (IQR for 

TPF =33 mo, PF =34 mo and for all pts =34 months). The analysis was based on data from all 501 

patients. 61 patients were lost to follow-up and their data as of the initial analysis in 2005 was 

used.

Findings—OS was significantly better with TPF versus PF (HR=0.74, 95%CI: 0.58–0.94), with 

an estimated 5-yr survival rate of 0.52 and 0.42 in the TPF and PF arms, respectively. Median 

survival time was 70.6 mo (95%CI: 49.0–89.0 mo) with TPF versus 34.8 mo (the 95%CI: 22.6–

48.0 mo) in the PF group (p=0.014). PFS was also significantly better with TPF (38.1 mo; 95%CI 

19.3–66.1 mo vs. 13.2 mo, 95%CI 10.6–20.7 mo; HR= 0.75, 95%CI: 0.60–0.94). Subjects with 

hypopharyngeal and laryngeal cancer had significantly superior PFS with TPF (HR=0.68, the 

95%CI: 0.47–0.98). No significant difference for dependence on gastric feeding tubes and 
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tracheotomies was detected between the treatment groups. In the TPF arm 3 out of 91 patients 

(3%) remained feeding tube dependent (no information in 40 cases) while 8 out of 71 (10%) 

patients required feeding tubes in the PF arm (no information in 30 cases). 6 out of 92 (7%) 

patients had tracheostomies (no information in 39) versus 8/71 (13%) (no information in 30) in the 

TPF and PF groups, respectively.

Interpretation—IC with TPF provides long term survival benefit compared to PF in LAHNC. 

Patients who are candidates for IC should be treated with TPF.

Introduction

Squamous-cell carcinoma of the head and neck (HNC) accounts for more than 40,000 newly 

diagnosed cancer cases per year in the United States and 8% of cancers annually worldwide 

(1, 2). The majority of patients present with potentially curable, locally advanced disease. 

Historically, only approximately 50% of these patients live for 3 years following standard 

therapy and 40 to 60% eventually develop locoregional recurrences, distant metastases or a 

second primary tumor (3–5).

A variety of strategies combining chemotherapy with surgery and radiotherapy (RT) have 

been explored to improve outcomes. Concomitant chemoradiotherapy (CRT) and induction 

chemotherapy/sequential therapy (IC/ST) are current treatment standards for patients with 

LAHNC to improve survival and for organ preservation (4–9). Currently, several 

randomized trials are ongoing comparing IC with CRT which should help to define the role 

of IC. Historically, IC with cisplatin and fluorouracil PF) has demonstrated benefit in 

LAHNC by reducing tumor size and micrometastases prior to definitive radiotherapy (10, 

11). A comprehensive meta-analysis showed that IC with PF significantly improved the rate 

of survival at 5 years, as compared with standard radiotherapy plus surgery in patients with 

locally advanced disease (12, 13).

The initial results from randomized trials demonstrate that the addition of docetaxel to IC 

with PF results in a significant survival benefit in LAHNC. The TAX323 trial in 

unresectable disease, TAX324 in both resectable and unresectable disease and the GORTEC 

2000-1 trial in larynx and hypopharynx cancer all found that TPF IC resulted in improved 

survival and/or laryngectomy free survival rates compared with treatment with PF (9, 14, 

15). The TAX 324 trial compared a sequential plan of IC followed by chemoradiotherapy 

and demonstrated a significant 30% improvement in survival in patients with resectable and 

unresectable LAHNC with a median follow up of 42 months when TPF IC was used (9). It 

is important to determine whether the benefit in survival is durable and the results are 

sustained for a longer duration. To assess the long term outcomes of IC with TPF, we 

evaluated patients enrolled on the TAX324 trial with a minimum follow-up of 5 years.

Methods

Patients and data collection

Details of the TAX 324 Phase III trial protocol eligibility have been previously published 

(9). Between May 21, 1999, and December 3, 2003, patients from 55 centers in the United 

States, Canada, Argentina, and Europe were analyzed in the initial analysis of TAX 324 and 
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had been randomized to treatment with TPF or PF. For this analysis, data as of December 1, 

2008, with a median follow-up time of 72.2 months (mo) (95% CI: 68.8–75.5) was obtained 

retrospectively. All 55 centers were contacted to provide information on subjects based on 

review of their medical records. 501 patients were evaluated in the initial and in the updated 

analysis on an intent-to-treat basis. Among those 234 were dead, and 267 were alive at the 

time of the initial analysis based on data as of December, 2005. As of December 1, 2008, 

171 patients were still alive, 35 died, and 61(12%) were lost to follow-up. No sufficient 

evidence was found to believe that loss to follow-up was informative or related to any 

factors associated with lifetime. Table A in the web appendix shows the characteristics of 

the 61 patients who were lost to follow-up and demonstrates no significant differences 

between the treatment arms. Table 1 provides on-study (demographic and cancer) 

characteristics for 501 subjects randomized and treated on the TAX 324 study (255 in the 

TPF group and 246 in the PF group). More than 80% of the patients were male, and the 

predominant primary site of disease was the oropharynx. The TPF group had more patients 

with T4 lesions than did the PF group (49% vs. 37%); subjects’ on-study characteristics 

were otherwise well balanced The questionnaire to gather clinical information was approved 

by the Institutional Review Board (IRB) at Dana Farber Cancer Institute and most 

participating centers obtained IRB approval at their sites for this study as well.

Randomization and Masking

In this open label trial, 1:1 randomization was performed centrally with the use of a biased-

coin minimization technique at an independent contract research organization (CRO). At 

study entry, patients were stratified according to the site of the primary tumor, nodal status 

(N0 or N1 vs. N2 or N3) and institution as described in the initial report (9). For the update 

of this study, lead investigators from each center collected the data and ensured its accuracy 

and completeness. Data was entered into the database without knowledge of the treatment 

assignment and the treatment key was applied at the time of statistical analysis.

Treatment

Induction Chemotherapy—The treatment regimen has been previously described (9). 

Briefly, patients who were randomized to receive TPF received docetaxel 75 mg/m2 of 

body-surface area), followed by intravenous cisplatin (100 mg/m2). 5-Fluorouracil (1000 

mg/m2 per day) was administered as a continuous 24-hour infusion for 4 days. Patients in 

the PF arm received intravenous cisplatin (100 mg/m2), followed by fluorouracil (1000 

mg/m2 per day as a continuous 24-hour infusion for 5 days. Induction chemotherapy (IC was 

given every 3 weeks for three cycles. Patients were taken off study for disease progression, 

unacceptable toxic effects, withdrawal of consent by the patient, or a reduction of less than 

25% in tumor size after cycle 2.

Chemoradiotherapy—All patients remaining on protocol were assigned to receive 

chemoradiotherapy (CRT) beginning 3 to 8 weeks after the start of the third cycle of IC (day 

22 to day 56 of cycle 3). Weekly carboplatin at an area under the curve (AUC) of 1.5 was 

given for a maximum of 7 weekly doses during the course of radiotherapy. The radiation 

dose administered to the primary tumor was between 70 and 74 Gy (2 Gy per day 5 days per 

week). Uninvolved lymph nodes were treated with at least 50 Gy and involved lymph nodes 
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received 60 to 74 Gy, depending on whether an elective neck dissection was indicated after 

completion of treatment. All patients were treated using a 3-field technique; no intensity 

modulated radiation therapy (IMRT) was used. Of the patients who did not remain on 

protocol therapy in either arm, the majority received definitive RT or CRT, as previously 

reported.

Surgery—In patients with an initial nodal stage of N2 and a partial response to IC, N3 

disease, or residual disease after CRT, surgery was performed 6 to 12 weeks after 

completion of CRT. Surgery was also allowed for patients who did not complete CRT and 

had resectable residual disease at the primary site or in the neck.

Assessments and Outcomes

The primary objective for the current analysis was to assess survival. Overall survival (OS) 

was calculated from date of randomization until date of death or date last known alive. 

Progression free survival (PFS) was defined as the length of time from the date of 

randomization to any recurrent or progressive disease or death in remission for those 

subjects scored as experiencing events, and until date last known alive and free of disease 

for those who were censored. The long-term toxicity of the regimen was measured by the 

presence of a tracheotomy or enteral feeding tube at the time of data collection. A 

questionnaire was approved by the institutional review board at the Dana Farber Cancer 

Institute and distributed to all sub-sites. For patients who were lost to follow-up in the US, 

social security numbers were used to inquire about deaths at the national death registry and 

for those alive, contact information was retrieved through public records and the patients 

were contacted. Tracheotomy and PEG dependence were recorded based on all available 

data sources.

Statistical Analysis

TAX324 had a power of 91% to detect a hazard ratio for death of 0.65 on the basis of an 

assumed median survival of 43 months in the TPF group and 28 months in the PF group, 

with use of a two-sided log-rank test at a level of significance of 0.05. A minimum follow-

up of 24 months and a total of 227 events were required. A maximum of 250 patients per 

group were to be recruited on the assumption that 15% would drop out early or be lost to 

follow-up as described in the initial TAX324 report (9).

The analyses of this update are based on all eligible patients randomized and treated on the 

TAX 324 protocol (n=501). The Fisher’s exact test and general linear model approach were 

used to compare patients’ clinical and demographic characteristics between two treatment 

arms. The method of Kaplan and Meier was used to estimate OS and PFS functions. The 

log-rank test was used to compare time-to-event (OS, PFS) functions. Patients were 

evaluated in groups as having received IC with TPF versus PF. Stepwise Cox regression was 

chosen to model OS and PFS. We used a condition that a variable had to be significant at the 

0.25 level before it can be entered into regression model, and that a variable in the model has 

to be significant at the 0.15 level to remain in the model. All statistical tests were done at the 

0.05 level of significance. Estimated parameters are reported with the corresponding 95% 

confidence intervals (CI). The results are reported at a median follow-up time of 72.2 
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months. The software used was SAS version 9.2 (SAS Institute, Inc.), and S-plus version 8.1 

(TIBCO). TAX324 was registered with clinicaltrials.gov number NCT00273546.

Role of the funding source

This study was initiated by the investigators at the Dana Farber Cancer Institute and was 

supported by Sanofi-Aventis. The design, collection, analysis and interpretation as well as 

the writing of the manuscript was conducted independently of Sanofi-Aventis. JL, MP and 

OG had full access to all of the data and JL had the final responsibility to submit for 

publication.

Results

With a median follow-up of 6.0 years (72.2 months), the survival advantage seen in the 

original report was sustained. Median survival time was 70.6 mo (the 95%CI: 49.0–89.0 mo) 

in the patient group treated with TPF versus 34.8 mo (the 95%CI: 22.6–48.0 mo) in the PF 

group (p=0.014), and an estimated 5-yr OS rate of 52% and 42% in TPF and PF arms, 

respectively. The risk of death was significantly reduced for patients in the TPF arm 

compared to PF (HR= 0.74, the 95%CI: 0.58–0.94) (Figure 1A). Progression-free survival 

was also significantly longer in the TPF group (38.1mo; 19.3–66.1 mo) than in patients who 

received PF the (13.2mo, 95%CI 10.6–20.7mo; HR= 0.75, 95% CI: 0.60–0.94) (Figure 1B).

In subgroup analysis by site at the minimum 2-year time point, patients with 

hypopharyngeal and laryngeal tumors had significantly longer OS and PFS. In the current 

analysis, patients treated with TPF continued to demonstrate a benefit. Among the 166 

patients with hypopharyngeal and laryngeal primary tumors, PFS was significantly longer in 

the TPF arm (p=0.037, figure 2A). The risk of disease progression for patients treated with 

TPF was significantly lower than for those in the PF treatment arm; (HR=0.68, 95%CI: 

0.47–0.98). The difference in survival for larynx and hypopharynx patients between the two 

treatment arms was not statistically significant (p=0.11), likely reflecting the effect of 

salvage surgery after progression for this subset (not shown). Patients treated with TPF had 

median OS of 51.9 mo, (95%CI: 31.6–85.3 mo) while the group treated with PF had a 

median OS of 23.5 mo (95%CI: 13.4–42.0 mo; HR=0.73, 95%CI: 0.49–1.08).

Although no significant difference between treatment arms could be detected for patients 

with oropharyngeal primary tumors in the initial analysis, the current analysis revealed that 

the comparative survival benefit of TPF versus PF became more pronounced over time. The 

estimated overall survival with TPF by the Kaplan-Meier method was now significantly 

superior compared to PF (p=0.045, Figure 2B). Median OS has not been reached (NR) in the 

TPF arm (the 95%CI: 77.4-NR), but it was 64.7 mo in PF arm (HR= 0.69, the 95%CI: 0.48–

0.99). There was no statistically discernible difference in OS for patients with tumors of the 

oral cavity at the minimum of 2 years as well as at the minimum of 5 years follow-up time-

point (Table 2).

Patients with higher tumor stages (Stage IV) benefited from treatment with TPF and had 

better overall survival compared with the PF group at the earlier analysis (p=0.02). This 

difference between treatment arms was sustained at 5 years minimum (p=0.03), while no 
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statistically significant difference was found in patients with stage III disease (p=0.26, table 

2). No significant differences between local, loco-regional and distant failures were detected 

between treatment arms.

A resulting Cox regression survival model included the following risk factors, gender, 

treatment arm, tumor stage, site of primary tumor, WHO status as well as reason for 

inoperability. There was no effect of age, or age category (split at 65 years), ethnicity, and 

nodal status on OS or PFS. Long-term toxicity was also assessed in the current data using 

the presence of a tracheostomy or gastric feeding tube as a surrogate (Table 3). To ensure 

reliability of the data, only cases with confirmed tracheotomy and gastric feeding tubes were 

evaluated and in 140 cases no information about feeding tracheotomy and feeding tube 

status could be obtained. Three of 91 (3%) patients treated with TPF compared with 8 of 71 

(10%) patients with data in the PF arm were dependent on a gastric feeding tube. There was 

no difference between the two arms in dependence on a gastric feeding tube or the need of 

tracheostomy. Among patients who had received TPF, 6 out of 92 (7%) with data had a 

tracheostomy while 8 of 71 (11%) patients with data in the PF arm had a tracheostomy at the 

time of the last follow-up.

Discussion

In this long term analysis of TAX324 with a median follow-up of 6 years, OS and PFS was 

significantly better in patients treated with TPF versus PF. Hypopharyngeal and laryngeal 

cancer patients also had significantly superior PFS with TPF and those with oropharyngeal 

primary tumors in the TPF arm had a OS advantage. Toxicities appeared similar in both 

treatment arms measured by similar gastric feeding tube dependence rates and number of 

patients requiring tracheostomies, although no information could be obtained in a relatively 

large number of cases.

Patients with head and neck cancer most frequently present as locally advanced disease. 

Despite progress through the use of multimodality treatment involving surgery, radiotherapy 

and chemotherapy which has become the standard of care in recent years, the survival 

remains poor and treatment related morbidity is a major problem in long term survivors. 

Data from early trials and encouraging results from meta-analyses have revived interest in 

the use of neoadjuvant or induction chemotherapy prior to definitive local treatment. Based 

on the initial reports of the GORTEC2000-1, TAX323 and TAX324 trials, IC followed by 

either RT or CRT is frequently used for the treatment of curable LAHNC (9, 14, 15) and 

TPF has been approved by the Federal Drug Administration (FDA) for the treatment of 

LAHNC. Nonetheless, the role of IC is still poorly defined and randomized trials are under 

way to determine whether induction chemotherapy is superior to concomitant chemo/RT.

In this context, the long term analysis of IC trials such as this study is important to 

determine the consequences of therapy and the durability of the results since 5-year analyses 

have frequently revealed reduced survival and altered outcomes in head and neck cancer 

trials (4, 7, 16). Long-term studies in head and neck cancer are challenging: First, the high 

risk of second primary tumors related to field cancerization as well as morbidity and 

mortality due to alcohol and tobacco tend to diminish treatment benefits over time(18, 19). 
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Second, late mortality from therapy may also effect survival (20, 21). Nonetheless, long 

term analysis provides critical data that help us understand the durability and consequences 

of treatment. For example, in the initial analysis of RTOG 91-11, a larynx preservation trial, 

upfront bolus cisplatin-based CRT resulted in superior larynx preservation compared to IC 

with PF and radiotherapy alone while there was no significant difference in laryngectomy 

free survival and OS. However in the later analysis at 5 years follow-up, laryngectomy free 

survival was superior for both CRT and IC compared to RT alone. Overall survival 

continued to be similar in all treatment arms (7). The updated results of our study suggest 

that the survival benefit of ST with TPF continues well beyond 2 years of the original 

analysis and was sustained at the same high level, a testimony to the efficacy of TPF as an 

induction regimen.

Tumor response to therapy and prognosis are influenced by the location of the primary 

tumor. In the initial analysis of TAX324, patients with oropharyngeal tumors constituted the 

largest cohort and also enjoyed by far the best outcomes. At 2 years, the difference in overall 

survival between oropharyngeal patients treated with TPF versus PF did not reach statistical 

significance. With longer follow up, however, the difference between the treatment groups 

was sustained and reached statistical significance at a minimum follow-up of 5 years. 

Similar findings were observed for patients with oropharyngeal primary tumors in the 

updated analysis of the randomized Phase III trial of RT with or without cetuximab (22). 

This may be related to the high rate of oropharyngeal cancer associated with human 

papillomavirus (HPVOPC). HPVOPC responds well to chemotherapy and radiation and 

these patients generally have a good prognosis(23, 24). Therefore, because of the small 

numbers of deaths in either treatment arm, a longer follow-up was necessary to allow for a 

sufficient number of events to detect differences between two already very effective 

regimens. Furthermore, the lower rate of second primary tumors in HPVOPC contributes to 

the difference of outcomes over time and reduced mortality as de novo cancer of the 

aerodigestive tract is less frequent and the efficacy of the regimen is not impacted by second 

primary tumors.

Age has not been generally recognized as a determinant of outcomes in HNC. Data from a 

large meta-analysis suggest that the benefit of chemotherapy diminishes with age and 

younger patients may benefit more from the addition of chemotherapy in the treatment of 

LAHNC(13). . Our study is not powered sufficiently to determine whether these findings are 

also true in patients over age 65 or over age 70, where prior studies have not been able to 

demonstrate a benefit of chemotherapy. Further studies are needed to answer these 

questions.

Our study has several limitations: TAX324 was a prospective, randomized trial, however, 

the data for this follow-up analysis were gathered retrospectively. While survival 

information for 88% of patients could be collected, reliable data on tracheotomy and gastric 

feeding tubes were difficult to obtain on all patients and therefore limit interpretation. We 

were also unable to gather reliable quality of life data in this study. It was not possible to 

determine whether laryngectomies were performed because of late toxicity or as salvage 

treatment because of disease recurrence, limiting the interpretation of tracheotomy as a 

surrogate marker for toxicity While the inclusion criteria were designed to reflect common 
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presentations of head and neck cancer, patients with performance status of less than 2 were 

excluded. Hence this population represents results in a relatively healthy cohort of patients. 

Nonetheless, this long term analysis confirms the efficacy of TPF IC in patients with 

LAHNC and provides evidence that subsets of patients with larynx and hypopharynx as well 

as oropharynx cancer benefit from sequential therapy with the three drug IC regimen. These 

data confirm TPF as the treatment regimen of choice for induction chemotherapy and that 

TPF has a lasting impact on survival in LAHNC.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Panel: Research in context

Systematic review

We aimed to identify all prospective therapeutic clinical trials undertaken in locally 

advanced head and neck cancer with emphasis on induction chemotherapy, published in 

peer-reviewed journals. We used general search strategies to identify articles in online 

medical literature databases, primarily in PubMed, including the search terms “clinical 

trial AND head and neck cancer AND induction chemotherapy”. Articles were 

individually reviewed. The data were not combined or subjected to meta-analysis.

Interpretation

The observed sustained superiority of TPF over PF further solidifies the role of TPF as 

induction chemotherapy. Based on these data, patients with a good performance status 

who are candidates for induction chemotherapy should receive TPF.
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Figure 1. 
A) OS and B) PFS functions estimated by the Kaplan-Meier method for 501 patients treated 

on TPF and PF arms.
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Figure 2. 
A: PFS functions estimated by the Kaplan-Meier method for 166 patients with 

hypopharyngeal and laryngeal primary tumor sites

The median PFS for subjects treated on TPF and PF arms are 20.9 mo, (95%CI 12.4–58.7) 

months and 10.1 mo, (the 95%CI 7.7–13.6) months, respectively; p=0.037, the log-rank 

test . The HR is 0.68 (the 95%CI 0.47–0.98), corresponding to a 32% reduction in risk for 

disease progression or death for patients who received TPF.

B: OS for patients with oropharyngeal cancer. OS functions estimated by the Kaplan-Meier 

method for 264 patients with oropharyngeal cancer. OS was significantly superior in patients 

with oropharyngeal primary tumors who received induction chemotherapy with TPF 

(p=0.045, the log rank test).
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Table 1

On-study characteristics

Variable TPF (N=255) PF (N=246)

Age – yr

  Median 55 56

  Range 38–82 33–80

Sex – no. (%)

  Male 215 (84) 204 (83)

  Female 40 (16) 42 (17)

WHO performance status – no. (%)

  0 142 (56) 126 (51)

  1 113 (44) 117 (48)

  Unknown 0 3 (1)

Site of primary tumor – no. (%)

  Hypopharynx 42 (16) 34 (13)

  Larynx 48 (19) 42 (17)

  Oral cavity 33 (13) 38 (15)

  Oropharynx 132 (52) 132 (53)

  Other 0 0

Stage of primary tumor – no. (%)

  T1 13 (5) 9 (4)

  T2 43 (17) 56 (23)

  T3 74 (29) 88 (35)

  T4 124 (48) 90 (37)

  TX§ 1 (<1) 3 (1)

Nodal state – no. (%)

  N0 42 (16) 35 (14)

  N1 53 (21) 49 (20)

  N2 128 (50) 123 (50)

  N3 32 (13) 38 (15)

  NX¶ 0 1 (<1)

Overall stage of disease – no. (%)

  III 41 (16) 46 (19)

  IV 214 (84) 199 (81)

  Unknown 0 1 (<1)

HPV status – no. (%)

  negative 81 (32) 79 (32)

  positive 35 (14) 30 (12)

  unknown 139 (55) 137 (56)

Reason for inoperability – no. (%)

  Technical unresectability 92 (36) 84 (34)

  Low surgical curability 78 (31) 75 (30)
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Variable TPF (N=255) PF (N=246)

  Organ preservation 85 (33) 87 (35)

  Status &

  Alive 131(51) 101(41)

  Dead 124(49) 145(59)

  Progression status

  PD 142(56) 164(67)

  No PD 113(44) 82(33)

•
PF denotes cisplatin and fluorouracil, TPF docetaxel plus cisplatin and fluorouracil

&
The proportion of survived is higher in TPF arm compared to PF, p=0.025
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Table 2

Overall survival (OS) and progression free survival (PFS) summary

Variable TPF
(N=255)

PF
(N=246)

Hazard
Ratio (95%

CI)†

P
Value‡

Overall survival§

Alive&& 131 101

Dead 124 145

Median duration of survival (mo) 71 35 0.74 (0.58–0.94) 0.014

Rate – %

  At 2 yr 67 55

  At 3 yr 62 49

  At 5 yr 52 42

Median duration of survival according to site of primary tumor (mo)

  Oropharynx NR 65 0.69 (0.48–0.99) 0.045

  Hypopharynx 32 20 0.74 (0.42–1.30) 0.29

  Larynx 58 25 0.72 (0.41–1.24) 0.23

  Oral Cavity 37 14 0.89 (0.50–1.59) 0.7

  Hypopharynx&Larynx 52 24 0.73(0.49–1.08) 0.12

Median duration of Survival according to reason for inoperability (mo)

  Technical unresectability 48 21 0.77 (0.52–1.13) 0.17

  Low surgical curability 86 48 0.80 (0.51–1.25) 0.33

  Organ preservation 85 42 0.61 (0.40–0.94) 0.03

Median duration according to disease stage (mo)

  III 90 65 0.69 (0.36–1.31) 0.26

  IV 59 25 0.74 (0.57–0.97) 0.03

Median duration according to primary tumor stage ( mo)

  T1&T2 NR 49 0.743(0.24–0.78) 0.005

  T3&T4 49 27 0.85 (0.65–1.11) 0.23

Median duration according to nodal stage ( mo)

  N0&N1 65 35 0.75 (0.50–1.11) 0.16

  N2&N3 78 29 0.74 (0.55–1.00) 0.049

Progression-free survival

Median duration (mo) 38 13 0.75 (0.60–0.94) 0.011

Rate – %

  At 2 yr 54 42

  At 3 yr 50 38

  At 5 yr 45 34

*
PF denotes cisplatin and fluorouracil, TPF docetaxel plus cisplatin and fluorouracil, and NR not reached.

†
Hazard ratios are for death in the TPF group as compared with the PF group. Outcomes were as follows: death (in the analysis of overall survival), 

progression or death (in the analysis of progression-free survival

&&
out of 501 pts 232 (46%) are alive 
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‡
P values were calculated by the log-rank test.

§
The median follow-up was 71 months in the TPF group and 72 months in the PF group.
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Table 3

Toxicity TPF treated PF treated Results of the Fisher’s exact
test, the 2-sided p-value

Gastric Feeding Tube P=0.14

No 88 63

Yes 3 8

No information 40 30

Tracheostomy P=0.60

No 86 63

Yes 6 8

No information 39 30
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