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Abstract. Background/Aim: This study aimed to evaluate the
toxicities and response rate of a modified TPF (docetaxel,
cisplatin, and 5-fluorouracil) protocol in patients with locally
advanced head and neck cancer (ECOG performance status
<1). Patients and Methods: Induction treatment consisted of
cisplatin 25 mg/mz/day as a 90 min infusion for three
consecutive days, leucovorin 20 mg/mz/day as a bolus for four
consecutive days, 5-fluorouracil (5-FU) 370 mg/mz/day as a
bolus for four consecutive days, and paclitaxel 60 mg/m2 asa
1-h infusion on Days 1, 8, and 15, repeated every 3-4 weeks
(twelve cycles to 6 patients). Results: The main toxicities were
grade 1 neuropathy, mucositis, and fatigue. There were four
episodes of severe toxicities (grade =3). There was one early
death, and 2 patients were discontinued due to hematological
toxicity. Other side effects included neutropenia, nausea,
diarrhea, and vomiting. Conclusion: Induction therapy with
cisplatin, 5-fluorouracil, leucovorin, and paclitaxel in head
and neck cancer is not feasible because of severe toxicity.

Carcinoma of the head and neck is a major public health
problem. It is estimated that every year, over 650,000 head
and neck cancer cases are diagnosed, and they account for
more than 330,000 deaths worldwide (1). Risk factors
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associated with head and neck cancer include tobacco use,
alcohol consumption, exposure to human papillomavirus
(HPV, oropharyngeal cancer) and Epstein—Barr virus
(nasopharyngeal cancer) (2).

Head and neck cancers usually begin in the squamous cells
that line the moist mucosal surfaces inside the head and neck
and are known collectively as squamous cell carcinomas of
the head and neck (3). The clinical presentation of this cancer
varies according to where the tumor originated, including the
oral cavity, pharynx (nasopharynx, oropharynx, and
hypopharynx), larynx, paranasal sinuses and nasal cavity, and
salivary glands (4, 5). Squamous cell carcinoma makes up
approximately 90% of all head and neck cancers (6).

Careful physical examination remains the primary
approach for the early detection of head and neck cancer.
However, a combination of clinical and imaging
examinations is essential to properly stage the disease (7, 8).

The choice of appropriate management depends primarily
on the specific site and stage of the primary tumor at
diagnosis and predicted functional outcomes following
different treatment modalities (9, 10). The performance
status of each patient is another important aspect to take into
consideration, as treatment is often very intense with
multiple side effects (11).

Definitive local therapy (surgery or radiotherapy) is the
key to the treatment of locally advanced (stage III/IV)
squamous cell carcinoma of the head and neck, but it is
associated with high rates of local recurrence and distant
metastases (12, 13). To increase the cure rate and reduce
morbidity in those cases that are not subjected to surgery,
chemotherapy is added to enhance the effect of radiotherapy
and provide a treatment with effective curative intent (14).

The combined treatments can be delivered concurrently or
in different temporal sequences and include induction
chemotherapy with subsequent radiotherapy or surgery,
chemotherapy concomitant with radiotherapy as definitive
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treatment, and induction chemotherapy followed by
chemoradiotherapy (sequential therapy). There is currently
no consensus as to which treatment modality results in better
outcomes (15). The optimal timing and integration of
chemotherapy with RT remain uncertain. Sequential
induction followed by concurrent chemoradiation has been
proposed as the optimal way to incorporate chemotherapy
with locoregional therapy because of the demonstrated
benefit of concurrent chemoradiation over RT alone and the
decrease in distant metastases seen with induction
chemotherapy (16).

Induction chemotherapy reduces the tumor size before
radiotherapy or surgery, allowing for more effective local
therapy. Other advantages of induction chemotherapy are the
treatment of distant subclinical metastases, an increased
organ preservation rate, and the provision of prognostic
information, helping to select the intensity of the subsequent
chemoradiotherapy (17). The benefit of neoadjuvant
chemotherapy, in general, is unclear when compared with
standard radiotherapy concomitant with cisplatin (18, 19).
The only neoadjuvant chemotherapy validated for organ
preservation purposes is neoadjuvant chemotherapy in
patients with laryngeal cancer (20-22). A meta-analysis of
randomized trials (23) showed that the effect of neoadjuvant
treatment was inferior to definitive chemoradiotherapy.

Sequential therapy can combine the benefit of induction
with that of chemoradiotherapy. As a downside of sequential
therapy, there is increased toxicity, which may limit patient
compliance and delay definitive local therapy (24).

The most commonly used induction chemotherapy
regimen is TPF (docetaxel 75 mg/m2 on Day 1, cisplatin 75
mg/m? on Day 1, and 5-fluorouracil (5-FU) 750 mg/m? daily,
in continuous infusion for 5 days). Chemoradiation therapy
shows better results with platinum-based regimens,
particularly high-dose cisplatin (100 mg/rn2 on Days 1, 22,
and 43), but is associated with severe acute and late
toxicities (25-28).

In general, concomitant cisplatin should be reserved for
patients with an excellent performance status (ECOG 0 or
1). Alternative dosing schedules for cisplatin (30 to 40
mg/m2 weekly, 6 mg/m2 daily or 20 mg/m2 daily for five
days a week) are sometimes used, with better patient
tolerance. Two prospective randomized studies compared
weekly cisplatin with cisplatin given every 3 weeks. Weekly
cisplatin (30 mg/mz) was less effective compared to every 3
weeks cisplatin, albeit the trial conducted by Nononha et al.
was not very well performed, especially the radiotherapy part
(29). The full publication of the reported JCOG1008 trial,
which compared concurrent cisplatin 40 mg/m2 weekly vs.
100 mg/m2 every three weeks, is awaited (30).

A combination of chemotherapeutic agents improved the
drug response of patients with advanced head and neck
cancer, but no effect on overall survival was observed.

Table 1. Patient characteristics (N=6).

Variables N (%)
Sex

Male 5 (83.3%)

Female 1 (16.6%)
Race

White 5 (83.3%)

Brown 1 (16.6%)
ECOG

0 5 (83.3%)

1 1 (16.6%)
Primary site

Oral cavity 2 (33.3%)

Oropharynx 2 (33.3%)

Hypopharynx 1 (16.6%)

Rhinopharynx 1 (16.6%)
Histological type

Squamous cell carcinoma 5 (83.3%)

Poorly differentiated carcinoma 1 (16.6%)
Histological grade

3 5 (83.3%)

2 1 (16.6%)
Staging

Iva 5 (83.3%)

1 1 (16.6%)
Comorbidities

COPD 2 (33.3%)

Hypertension 1 (16.6%)

ECOG: Eastern Cooperative Oncology Group; COPD: chronic obstructive
pulmonary disease.

Among those selected to receive sequential therapy, there is
a high mortality rate with induction chemotherapy related to
toxicity, which is also one of the reasons why patients are
unable to complete the radiotherapy regimen, directly
impacting overall survival. The role of induction
chemotherapy followed by concurrent chemoradiation
(sequential therapy) versus concurrent chemoradiation alone
has been assessed in several trials but remains controversial
due to conflicting results (31-33).

Some of the factors that contribute to the difficulty of
interpretation are differences in study designs, intensity and
choice of chemotherapy regimens, and sample differences,
especially in the proportions of patients associated with HPV
who, theoretically, have a better prognosis and for whom,
perhaps, a less aggressive regimen would be sufficient to
maximize local tumor control (34-37).

Our study aimed to evaluate the toxicities and response rate
of a modified TPF protocol compared to the standard TPF
regimen. It is important to emphasize that the standard
chemotherapy protocol (TPF) often requires the patient to be
hospitalized for the continuous infusion of 5-FU, given the
delay in getting a chemotherapy catheter implanted (port-a-
cath), in addition to having a high toxicity. In the modified
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Table II. Adverse events.

Variables Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Neutropenia 1 (16.6%) 0 0 1 (16.6%) -
Febrile neutropenia 0 0 0 1 (16.6%) 1 (16.6%)
Nausea 1(16.6%) 2 (33.3%) 1 (16.6%) 0 0
Vomiting 2 (33.3%) 1 (16.6%) 0 0 0
Diarrhea 1 (16.6%) 2 (33.3%) 0 0 0
Mucositis 4 (66.6%) 0 0 0 0
Neuropathy 4 (66.6%) 0 0 0 0
Fatigue 3 (50%) 1 (16.6%) 0 0 0

TPF, 5-FU was administered as a bolus for 4 consecutive days,
avoiding hospitalization or delays in patient treatment,
cisplatin was given over 3 days (25 mg/m2 D1 to D3), and
docetaxel was substituted by paclitaxel that is less myelotoxic.
In addition, the significant problems associated with high
toxicities as well as the resistance to current treatments and the
low quality of life of patients make these efforts particularly
crucial. Thus, this trial evaluated whether an induction regimen
with the cisplatin, 5-FU, leucovorin, and paclitaxel
combination can result in an improved response rate with better
tolerance than the current standard induction regimen.

Patients and Methods

This was a pilot (feasibility) prospective single-arm study conducted
with outpatients of the two university hospitals.

Ethical considerations. This study was approved by the Institutional
Review Board of both institutions before study commencement and
conducted according to good clinical practice and applicable
regulatory guidelines (CAAE: 61767716.0.3001.0072). All patients
provided written informed consent before enrollment.

Patient eligibility. Enrollment was limited to patients with
measurable, previously untreated stage III or IV head and neck
cancer, excluding those with metastatic disease. All subjects were
required to have an Eastern Cooperative Oncology Group (ECOG)
performance status (PS) of <1 or Karnofsky Performance Status
(KPS) =70. Patients were required to have laboratory parameters
within the normal range (hemoglobin level 12-15 g/dl, neutrophil
count 2-8x103/mm3, platelet count 150-400x103/mm3), liver
function (total bilirubin 0.1-1.2 md/dl), and renal function
(creatinine 0.5-1.0 mg/dl). Patients with any active and
decompensated comorbidity or any previous malignancy within 5
years of study entry were ineligible.

Baseline evaluation and induction chemotherapy protocol. Patients
were evaluated by a medical oncologist to confirm eligibility,
staging and treatment planning. Before any invasive procedure, the
quality-of-life questionnaire (European Organization for the
Research and Treatment of Cancer Core Quality of Life
Questionnaire - EORTC QLQ-C30) was applied. All patients had a
complete clinical history and physical examination, complete blood
counts, and serum chemistries (liver and renal function tests). A

computed tomography (CT) scan of the head and neck was
evaluated before the start of induction therapy for later comparison
and evaluation of the response to treatment according to the
Response Evaluation Criteria in Solid Tumors (RECIST criteria
version 1.1). A partial response was defined as a =30 percent
decrease in the sum of the longest diameter of the target lesions
compared with baseline. A complete response was defined as the
disappearance of all target lesions and a reduction in the short axis
measurement of all pathologic lymph nodes to <10 mm.

The treatment regimen consisted of paclitaxel (60 mg/m? as a 1-h
infusion on Days 1, 8, and 15), cisplatin (25 mg/m?2/day as a 90-min
infusion on three consecutive days on Days 1, 2, and 3), leucovorin
(20 mg/m?%/day on Days 1, 2, 3, and 4) and 5-FU in a bolus (370
mg/m2/day on Days 1-4). Cycles were repeated every 4 weeks. The
treatment was administered on an outpatient basis for a maximum of
three cycles.

Retreatment on Day 29 required a neutrophil count >1,000/mm3,
a platelet count >100,000/mm3, and resolution of all other
nonhematological toxicities (except alopecia) to baseline. The doses
of the drugs were reduced by 30% following any episode of toxicity,
grade 3-4 until toxicity regression to grade 1 or 2 according to
Common Terminology Criteria for Adverse Events (CTCAE). Blood
chemistries were performed before each cycle of therapy.

Restaging CT scans were scheduled to be performed during the
third cycle of induction chemotherapy. Clinical response was
defined for each patient according to the combined findings of CT,
complete blood cell counts, and toxicity outcomes.

Study endpoints and statistical analysis. The primary endpoint of
the study was the tumor response to induction chemotherapy. The
secondary endpoints were toxicity and quality of life. Toxicity was
graded according to the CTCAE. Descriptive statistics were used to
characterize the response and toxicity rates.

Since this was a pilot study, no sample size estimation was
carried out before starting. Due to the limited number of patients, a
case-by-case analysis of study participants was performed for
response rate, toxicities, and quality of life.

Results

Between January and November 2017, six patients with head
and neck cancer were recruited in this study. A total of 12
cycles of a combination of paclitaxel, cisplatin, leucovorin,
and 5-FU were administered, with a mean of 2 per patient
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(ranging from 1 to 3). Among the patients, five (83.3%)
patients were men and one (16.6%) was a woman. The most
common histological type was squamous cell carcinoma
(five cases, 83.3%), and the predominant primary sites were
the oral cavity and oropharynx (one case each, 33% each).
Their characteristics are shown in Table I.

Only half of the patients were evaluable for response rate.
Of these, two patients showed a partial response, with a
reduction in the size of the primary lesion (26,3% and 27%),
and the third had a complete response.

Three patients were excluded from the response analysis
because they did not receive any complete cycles of
chemotherapy due to hematological toxicity, and one patient
died before the tumor status could be assessed.

Toxicity. Table II highlights the side effects recorded for this
treatment plan. The most common toxicities were
hematological, mucositis, fatigue, and neuropathy. There were
four episodes (66%) of severe toxicities (grade =3), three of
which were hematological, and one of which was nausea.

Quality of life analysis using the EORTC QLQ-30
questionnaire was also performed for the three patients who
completed chemotherapy (Figure 1). Two cases showed
improvement in the global health scale, and one remained
stable. On the functional scale, only one patient had
improvement, and when the symptom scale was evaluated,
two patients had considerable worsening.

Discussion

In this study, six patients were evaluated, and only half managed
to complete three cycles of chemotherapy with cisplatin, 5-FU
in bolus and paclitaxel (CFP) due to hematological toxicity. Of
the severe toxicities (=3), hematological was the most prevalent
(three cases, 50%), with 16.6% (one case) of neutropenia and
33.3% (two cases) of febrile neutropenia. Our results showed
that two patients (33%) had a partial response, and one (16.6%)
had a complete response.

Two randomized phase III trials using the TPF regimen
(TAX 323 and TAX 324) confirmed the superiority of TPF
over the PF regimen in terms of a response (15, 16).

In the TAX 324 study, some patients in the TPF group
discontinued treatment (27%) because of progressive disease
(7%) and adverse events (7%). Regarding the response rate
after induction chemotherapy, 55% of the patients in the TPF
group had a partial response and 17% had a complete
response. The rate of febrile neutropenia was 12% in the TPF
group, with 1 (<1%) death due to toxicity (15).

In TAX 323, a total of 358 patients were randomly
assigned to the TPF group or the PF group. In the TPF
group, 38 patients discontinued the treatment before the
scheduled completion of the study, and the most frequent
reasons for discontinuation were progressive disease (7.9%)
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Figure 1. Score of the EORTC-C30 questionnaire for three patients who
completed chemotherapy.

and adverse events (6.2%). 5.2% of patients in the TPF
group had febrile neutropenia, and deaths associated with
toxic effects occurred in 4 patients (2.3%). Partial response
to chemotherapy was found in 59.3% of patients treated with
TPF and a complete response in 8.5% (16).
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Studies have indicated that toxic effects could decrease the
patient’s tolerance to chemotherapy, leading to treatment
interruption (17-24). In this study, we found that toxicity
from the combination of drugs was a limiting factor,
although the patients enrolled in this study who completed
treatment presented a pathological response. Before the end
of the first chemotherapy cycle, two patients were admitted
to the ICU due to febrile neutropenia with pulmonary focus.
One patient died due to septic shock, and the other patient
declined in performance, was unable to receive further
chemotherapy, and was monitored exclusively by the
palliative care team.

Preliminary studies that evaluated the feasibility and
activity of an outpatient chemotherapy regimen consisting of
cisplatin, 5-FU, and leucovorin (CFL) in patients with
advanced head and neck (H/N) and esophageal squamous
cell carcinoma also reported that 54% of the patients
presented with grade 3 or higher neutropenia (25).

Neutropenia is a major dose-limiting toxicity of
myelosuppressive chemotherapy that predisposes patients to
serious infections and is seen most often during the initial
cycles of therapy (26, 29). Several studies have confirmed
that prophylactic treatment with filgrastim could be used to
reduce the risk of chemotherapy-induced neutropenia (26,
29, 30). Thus, in the current study, prophylactic filgrastim
schedules were used on Days 5, 6, and 7 of the
chemotherapy cycles and levofloxacin for 10 days in each
cycle. However, two events of grade 4 febrile neutropenia
occurred during the first cycle.

In this study, among the patients who completed the
chemotherapy protocol, one had good tolerance and
presented grade 1 neuropathy at the end of the third cycle,
but when starting cisplatin concomitant with radiotherapy
(21 days after the third cycle) as a definitive treatment, he
developed grade 4 neuropathy. This suggested that the
residual neuropathy of paclitaxel caused during induction
may have been exacerbated by cisplatin concomitant with
radiotherapy. As described in the literature, chemotherapy-
induced neuropathy is a common, dose-dependent adverse
effect of several antineoplastics and is most commonly
reported for paclitaxel when given alone or in combination
with other neurotoxic antineoplastic agents, such as cisplatin
(31, 32).

Previous studies confirmed that induction chemotherapy
was a good alternative if the chemotherapy regimen included
taxanes, particularly the TPF regimen (15, 16). Nevertheless,
in the current study, the addition of paclitaxel was probably
responsible for the higher toxicity. In this context, if more
studies are performed with similar schemes, it would be
prudent to start with an even lower dose of paclitaxel.
Because of the high rates of febrile neutropenia with
pulmonary focus, colony stimulating factor and levofloxacin
should be prophylactically administered.

Based on all these facts, since the patients had unexpected
severe toxicity, the study was closed for ethical and safety
reasons. Thus, the risk of toxicity observed does not allow
us to recommend this induction regimen.

Conclusion

The results showed that the combination of paclitaxel,
cisplatin, leucovorin, and 5-FU at the current doses is not
feasible, especially because of myelotoxicity.
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