
Abstract. Background: Induction therapy with docetaxel,
cisplatin and fluorouracil (TPF) is a treatment option for locally
advanced head and neck cancer (LAHNC), but it is not known
which patients are appropriate for TPF. Patients and Methods:
We retrospectively reviewed the records of patients with LAHNC
who underwent induction TPF, and evaluated factors predictive
of the completion of TPF treatment (defined as ≥3 cycles
administered). Results: Of the total 93 enrolled patients, 73
(78.5%) achieved therapy completion. In a multivariate analysis,
hypolaryngeal/ laryngeal primary tumor site was a negative
predictive factor (hazard ratio(HR)=0.32, 95% confidence
interval(CI)=0.11-0.96, p=0.041) and body mass index ≥22
kg/m2 was a positive predictive factor (hazard ratio=3.51, 95%
confidence intervaI=1.04-11.83, p=0.043) of TPF completion.
Conclusion: For patients with LAHNC, oropharyngeal primary
tumor site and high body mass index can be used to predict TPF
completion and may contribute to decisions on the indications
for TPF in terms of safety and tolerability.

Head and neck cancer accounts for 4% of malignant
diseases, and 25-50% of individuals with head and neck
cancer first present neck swelling and are diagnosed as
having disease at a locally advanced stage with neck lymph
node metastases (1). Locally advanced head and neck cancer
(LAHNC) needs multidisciplinary treatments, including
surgical resection, radiation therapy, and systemic
chemotherapy. For surgically unresectable LAHNC and in

those who desire the preservation of organ functions such as
speech and swallowing, non-surgical treatment strategies are
important, and induction chemotherapy is one such non-
surgical treatment option (2). The TPF chemotherapy
regimen comprising docetaxel, cisplatin and fluorouracil is
the most effective regimen for induction chemotherapy
administered to patients with LAHNC (3), but its clinical
role compared to other non-surgical treatment options,
especially concurrent chemoradiotherapy (CRT),  has not
been established because the several randomized control
trials that compared the efficacy of induction TPF and CRT
with platinum-based chemotherapy showed no superiority of
induction TPF over CRT (4).

Regarding safety, many adverse events including
myelosuppression, gastrointestinal events, neurotoxicity, and
nephrotoxicity, are expected to be observed during TPF
treatment, and some patients fail to complete the targeted
cycles of TPF, usually set at three cycles. In clinical practice,
predictive markers evaluating the indications for TPF in
terms of efficacy and safety are needed. In this retrospective
study, we attempted to identify predictive factors of TPF
completion by analyzing the clinical data of patients with
LAHNC who underwent TPF treatment.

Patients and Methods

We retrospectively reviewed the clinical records of patients with
LAHNC who received induction chemotherapy with the TPF
regimen at our hospital. Patients with nasopharyngeal cancer and
cancer with unknown primary (CUP) site located at neck lymph
nodes were included. Patients who received any antitumor treatment
before TPF or received induction chemotherapy other than TPF
were excluded.

The induction TPF regimen consisted of intravenous infusions 
of 75 mg/m2 docetaxel on day 1, 75 mg/m2 cisplatin on day 1, and 
750 mg/m2/day 5-fluorouracil continuous intravenous infusion on days
1-5 every 3 weeks. The indications for induction chemotherapy were
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decided by the hospital’s Multidisciplinary Board in which head and
neck surgeons, radio-oncologists and medical oncologists participated.
We defined ‘TPF completion’ as the receipt of three cycles of TPF.
‘TPF failure’ was defined as a change in or the termination of TPF
treatment before the accomplishment of three cycles of TPF, regardless
of the reason. Dose amendment or treatment delay in each cycle due
to adverse events was allowed by physician decision.

The patients’ clinical stages were evaluated based on the seventh
edition of the American Joint Committee on Cancer classification
(5). Adverse events were documented based on the Common
Terminology Criteria for Adverse Events (CTCAE) version 4.0 (6).
For the evaluation of patient prognosis, overall (OS) and
progression-free (PFS) survival were estimated by the Kaplan–
Meier method. Dsease progression was evaluated based on
Response Evaluation Criteria In Solid Tumours (RECIST) version
1.1 (7). The log-rank test was used for comparison of prognoses.
Response rates were compared by performing logistic regression
analysis. Predictive factors of TPF completion or failure were
evaluated by Fisher’s exact test and logistic regression analysis. For
all statistical analyses, SPSS ver. 25.0 software (IBM, Armonk, NY,
USA) was used. In all of the analyses, a value of p<0.05 was
considered significant.

This retrospective study was approved by the Institutional
Review Board of the Cancer Institute Hospital of the Japanese
Foundation for Cancer Research (2017-1176).

Results
From April 2006 to February 2017, a total of 137 patients with
LAHNC received TPF induction chemotherapy at our hospital;
of them, 44 patients were excluded from the analyses because
of recurrent setting (n=27), receiving treatment regimens other
than TPF (n=14), and unconfirmed pathological diagnoses
(n=3). A final total of 93 patients were enrolled in the present
analyses. The patients’ characteristics are summarized in Table
I. Most of the patients (89.2%) were male (n=83), and a
smoking history was common (74.2%). Regarding their
primary lesions, 11 (12%) patients with nasopharyngeal cancer
and five (5%) of those with CUP were included.

TPF completion was achieved by 73 (78.5%) out of the 93
patients with LAHNC, and the median relative TPF dose
intensity among those 73 patients was 85.2% (range=57.9-
100%). The reasons for TPF failure in the other 20 patients were
as follows: adverse events (n=8), disease progression (n=8), and
other reasons (n=4). The treatments that followed the TPF
regimen are summarized in Table II: CRT was selected by 42
(57.5%) patients, and 22 patients received CRT with cisplatin.

With a median follow-up time of 27.5 (range=1.3-151.1)
months, the median PFS considering all 93 patients was 14.0
months (95% confidence interval=7.4-20.6 months) and the
median OS was 36.8 (12.1-61.6) months. Patients who
completed the TPF regimen achieved significantly longer
PFS and OS compared to those who failed to complete TPF
therapy (median PFS: 26.7 vs. 2.3 months, p<0.0001; and
median OS: 85.9 vs. 6.6 months, p<0.0001) (Figure 1).

The details of the adverse events observed during the TPF
are given in Table III. Adverse events that were observed at
≥10% in patients with TPF failure compared to those who
completed TPF were hypoalbuminemia, hypocalcemia,
hypokalemia, diarrhea, and infection. Among other adverse
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Table I. Characteristics of the 93 patients with locally advanced head
and neck cancer.

Characteristic                                                                Value

Age, years
  Median (range)                                                      58.2 (21-75)
  ≥60 Years, n (%)                                                  40 (43.0)
Gender, n (%)
  Male                                                                      83 (89.2)
  Female                                                                  10 (10.8)
Smoking history
  Present                                                                  69 (74.2)
  Absent                                                                   24 (25.8)
BMI, kg/m2
  Median (range)                                                      21.7 (15.8-30.2)
  ≥22.0 kg/m2                                                          41 (44.1)
Primary site, n (%)
  Oropharynx                                                          38 (40.8)
  Hypopharynx                                                        20 (21.5)
  Larynx                                                                    2 (2.2)
  Oral cavity                                                            13 (14.0)
  Paranasal sinus                                                       4 (4.3)
  Nasopharynx                                                         11 (11.8)
  Unknown primary                                                  5 (5.4)
T-Stage, n (%)
  1                                                                              6 (6.5)
  2                                                                            16 (17.2)
  3                                                                            26 (27.9)
  4                                                                            40 (43.0)
  X                                                                             5 (5.4)
N-Stage, n (%)
  0                                                                              6 (6.5)
  1                                                                              9 (9.7)
  2                                                                            61 (65.5)
  3                                                                            17 (18.3)

BMI: Body mass index.

Table II. Subsequent therapy of the 73 patients who completed taxane,
platinum and 5-fluorouracil therapy.

Treatment                                                                    No. of patients

Concurrent chemoradiation                                                 42
   Cisplatin                                                                            22
   Cetuximab                                                                           9
   Carboplatin                                                                          1
   Docetaxel                                                                           10
Curative surgery                                                                     3
Surgery following radiation                                                   4
Radiation                                                                              16
None                                                                                        8



events, myelosuppression, increased aspartate transaminase/
alanine transaminase, increased serum creatinine, hyponatremia,
hyperkalemia, nausea/vomiting, and anorexia were observed in
more than half of all patients.

We first evaluated the factors predictive of TPF completion
using Fisher’s exact test; oropharyngeal primary tumor site,
hypolaryngeal/laryngeal primary site and a body mass index
(BMI) ≥22 kg/m2 were significant; by odds ratio (OR), the
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Figure 1. The progression-free (PFS) (A) and overall (OS) (B) survival of patients with locally advanced head and neck cancer who completed and those
who failed taxane, platinum and 5-fluorouracil (TPF) therapy. The median PFS of patients who completed TPF therapy was 26.7 months (95% CI=4.1-
49.3 months; 46 progression events) while it was 2.3 months (95% CI=1.2-3.5 months; 17 progression events) (log-rank p<0.0001). Corresponding median
OS was 85.9 months (95% CI: not estimated; 34 deaths) and 6.6 months (95% CI=5.5-7.7 months; 17 deaths), respectively (log-rank p<0.0001).



presence of a hypolaryngeal/laryngeal primary was considered
a factor with a negative influence on TPF completion, and
oropharyngeal primary site and BMI ≥22 kg/m2 were considered
positive factors.

We then evaluated these three factors in a logistic
regression analysis, and hypolaryngeal/laryngeal primary
tumor site and BMI ≥22 kg/m2 retained significance as
factors of TPF completion (Table IV).

Discussion
Many randomized clinical trials that compared induction
chemotherapy and CRT have been performed, but most of
these trials did not show superiority of the induction
chemotherapy (8-10). The optimal treatment modality and
subsequent induction chemotherapy have also not been
established; e.g. radiation only, CRT, or concomitant
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Table III. Adverse events of induction taxane, platinum and 5-fluorouracil therapy.

Adverse event, n (%)                            All patients (n=93)                                 TPF completion (n=73)                                 TPF failure (n=20)

                                                   All grades                Grade ≥3                    All grades                   Grade ≥3                   All grades                  Grade ≥3

Leukocytopenia                          89 (95.7)                  63 (67.7)                     72 (98.7)                    53 (72.6)                   17 (85.0)                   10 (50.0)
Neutropenia                                88 (94.6)                  77 (82.8)                     71 (97.3)                    65 (89.0)                   17 (85.0)                   12 (60.0)
Anemia                                        91 (97.8)                    8 (8.6)                       71 (97.3)                      5 (68.5)                   20 (100)                      3 (15.0)
Thrombocytopenia                     23 (24.7)                    2 (2.2)                       17 (23.3)                      1 (1.4)                       6 (30.0)                     1 (5.0)
Hypoalbuminemia                      74 (79.6)                    0 (0%)                       56 (76.7)                      0 (0%)                     18 (90.0)                     0 (0%)
Serum bilirubin ↑                      32 (34.4)                    1 (1.1)                       27 (37.0)                      1 (1.4)                       5 (25.0)                     0 (0%)
AST ↑                                         65 (69.9)                    1 (1.1)                       51 (69.9)                      0 (0%)                     14 (70.0)                     1 (5.0)
ALT ↑                                         56 (60.2)                    2 (2.2)                       45 (61.6)                      1 (1.4)                     11 (55.0)                     1 (5.0)
Serum creatinine ↑                     49 (52.7)                    1 (1.1)                       41 (56.2)                      1 (1.4)                       8 (40.0)                     0 (0%)
Hypocalcemia                             65 (69.9)                    1 (1.1)                       47 (64.4)                      0 (0%)                     18 (90.0)                     1 (5.0)
Hypercalcemia                              6 (6.5)                      0 (0%)                         5 (6.8)                        0 (0%)                       1 (5.0)                       0 (0.0)
Hyponatremia                             81 (87.1)                  18 (19.4)                     63 (86.3)                    10 (13.7)                   18 (90.0)                     8 (40.0)
Hypokalemia                              41 (44.1)                    8 (8.6)                       30 (41.1)                      5 (6.8)                     11 (55.0)                     3 (15.0)
Hyperkalemia                             50 (53.8)                    2 (2.2)                       39 (53.4)                      0 (0%)                     11 (55.0)                     2 (10.0)
Mucositis                                    23 (24.7)                    4 (4.4)                       20 (27.4)                      3 (4.1)                       3 (15.0)                     1 (5.0)
Nausea/vomiting                         55 (59.1)                    7 (7.5)                       42 (57.5)                      5 (6.8)                     13 (65.0)                     2 (10.0)
Anorexia                                     56 (60.2)                    9 (9.7)                       47 (64.4)                      8 (11.0)                     9 (45.0)                     1 (5.0)
Diarrhea                                      34 (36.6)                    7 (7.5)                       25 (34.2)                      3 (4.1)                       9 (45.0)                     4 (20.0)
Constipation                                19 (20.4)                    0 (0%)                       19 (26.0)                      0 (0%)                       0 (0%)                       0 (0%)
Infection                                      50 (53.8)                  37 (39.8)                     37 (50.7)                    28 (38.4)                   13 (65.0)                     9 (45.0)
Other                                             8 (8.6)                      2 (2.2)                         5 (6.8)                        0 (0%)                       3 (15.0)                     2 (10.0)

ALT: aspartate transaminase; AST: alanine transaminase.

Table IV. Analysis of predictive factors for taxane, platinum and 5-fluorouracil therapy completion.

Variable                                                                          Fisher’s exact test                                                          Logistic regression analysis

                                                                    OR                      95% CI                        p-Value                   OR                     95% CI                        p-Value

Male sex                                                     1.66                   0.39-7.14                        0.444                       -                                                                  -
Smoking history                                        1.77                   0.61-5.16                        0.387                       -                             -                                   -
Age, ≥60 years                                           0.90                   0.33-2.44                      >0.99                         -                             -                                   -
BMI ≥22 kg/m2                                         4.11                   1.25-13.49                      0.021                    3.51                  1.04-11.83                       0.043
T-Stage 4                                                    2.03                   0.70-5.88                        0.212                       -                             -                                   -
N-Stage 3                                                   0.41                   0.13-1.31                        0.188                       -                             -                                   -
Primary lesion:                                                                                                                                                                                                                
  Nasopharynx                                           3.02                   0.36-25.10                      0.446                       -                             -                                   -
  Oral cavity/paranasal sinus                    0.87                   0.25-3.02                        0.756                       -                             -                                   -
  Oropharynx                                             3.49                   1.06-11.44                       0.041                       -                             -                                   -
  Hypopharynx/larynx                               0.27                   0.09-0.77                        0.017                    0.32                   0.11-0.96                        0.041
  Unknown primary                                   0.39                   0.06-2.48                        0.292                       -                             -                                   -



radiotherapy with cetuximab (i.e. bioradiotherapy). There is
clinical evidence that bioradiotherapy after the completion
of a TPF regimen was non-inferior to CRT in selected
patients (with laryngeal cancer) (11), but another study did
not show its superiority to CRT (12).

In clinical practice, despite the limited clinical evidence,
induction chemotherapy has been administered to patients with
LAHNC whose tumors have grown so rapidly that there was
no time to design definitive radiation therapy, and to patients
who were expected to receive benefits from chemo-selection
by induction chemotherapy (13). In such limited settings,
however, the factors that are predictive of patient feasibility for
or tolerance of induction chemotherapy are not known.

The results of our present retrospective analyses indicate
that a patient’s BMI and the site of the primary lesion affect
the likelihood of completing a TPF regimen. The BMI is
influenced by many factors (e.g. the patient’s nutrition status,
muscle mass, and total doses of antitumor drugs used), and
it will thus be a challenge to identify the precise mechanism
whereby the BMI affects the likelihood of TPF completion.
However, the BMI is easy to measure in daily practice and
thus might be useful for the prediction of TPF completion.

Our analyses also suggest that the primary lesion may be
predictive of TPF completion. Clinical trials of induction
chemotherapy targeted to patients with nasopharyngeal and
oropharyngeal cancer have shown high clinical benefits (14,
15), whereas a trial of induction chemotherapy for patients
with hypopharyngeal/laryngeal cancer has not (16); these
results might be due to differences in tumor response at
different primary sites. The clinical significance of induction
chemotherapy should be evaluated in future studies based on
subdivided primary sites: Nasopharyngeal, oropharyngeal,
hypopharyngeal/laryngeal, and CUP.

Our study has several limitations: Its non-comparative
design, and the enrollment of patients with LAHNC
regardless of their primary lesions (including nasopharyngeal
cancer and CUP), which made it difficult to evaluate the
clinical benefits of the TPF regimen in terms of efficacy. The
lack of human papillomavirus status among the patients with
oropharyngeal cancer also made it difficult to evaluate TPF
treatment efficacy. In our analyses, the administration of
three cycles was defined as completion of TPF, but the early
response evaluation of induction chemotherapy by
endoscopy or positron-emission tomography/computed
tomography was recently proposed (17). Changes in the
number of treatment cycles based on the patient’s response
or tolerability at each cycle might contribute to the goal of
maximizing the clinical benefit of induction chemotherapy
but our study did not take this into consideration.

In conclusion, the use of the patient’s BMI and primary
tumor site might contribute to decisions regarding whether
to administer induction TPF to a patient with LAHNC.
Incorporating this clinical information will help clinicians

select the appropriate patients for induction TPF and
maximize the clinical benefits of the treatment for LAHNC.
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