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Results: One hundred and eight patients with LAHNC were treated with 1-4 cycles of TPF (95 receiving
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two cycles) followed by chemoradiotherapy. The mean delivered dose intensity was 97.6% for all TPF

Patients and Interventions: Patients with LAHNC and good performance status receiving induction

cycles. Median interval from the start of the final cycle of TPF to the start of radiotherapy was 24 days, with
92/103 (89%) starting radiotherapy within 28 days. Median radiation treatment time was 47 days. The mean
delivered dose intensity for chemotherapy delivered concurrently with radiotherapy was 97%. There were
significantly fewer dose reductions in those receiving platinum/5FU combinations than platinum only
regimes (P < 0.0001). For those receiving two cycles of TPF, 90% of patients completed the whole course
of treatment within 14 weeks (median overall treatment time 13.1 weeks). There were four treatment-related
deaths during induction chemotherapy and none during radiotherapy. Twenty-five developed locoregional
failure and 13 distant metastases (both in eight). Actuarial overall survival was 60.7% at five years, with
progression-free survival of 77.9% at two years and 74.1% at five years. For oropharynx cancers, overall
survival was 70.4% and progression-free survival 80.8% at five years.
Conclusion: Although significant toxicity from TPF was observed, with appropriate support, it is possible
to complete treatment without undue compromise of subsequent treatment.
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Introduction
In the search for more effective treatments for locally advanced head and
neck cancer (LAHNC), there has been a steady increase in treatment
intensity. The use of induction chemotherapy can produce higher

response rates but translating that into improvements in survival has
proven more difficult [1]. A meta-analysis of randomized trials
conducted between 1965 and 2000 showed a small but not statistically
significant survival benefit (2.3% at 5 years) from the addition of
induction chemotherapy to locoregional treatment with radiotherapy or
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chemoradiotherapy (LRT) [2]. With the subsequent development of
taxanes, particularly docetaxel, several randomized trials compared the
combination of cisplatin and 5-fluorouracil (5FU; PF) with the same
drugs plus docetaxel (TPF) prior to LRT. In a meta-analysis of five trials
(1772 patients), TPF induction produced a 7.4% improvement in overall
survival at five years [3].
However, the regimes compared were not simply cisplatin/5FU ±
docetaxel as the cisplatin and 5FU doses were higher in the PF regime
(although TPF in the TAX 324 trial contained 100 mg/m2 cisplatin), and
the regime in one trial contained paclitaxel, not docetaxel [4, 5]. A
subsequent meta-analysis of six trials (1280 patients) of LRT with or
without TPF induction found, somewhat paradoxically, no survival
advantage with TPF induction, although significant improvement in
overall and progression-free survival was seen in non-oropharyngeal
cancers [6]. The reasons for TPF being more effective than PF, yet no
more effective than LRT alone, merits further scrutiny. Although
induction chemotherapy reduces the risk of distant metastases, given
their relatively low incidence in LAHNC, survival is mostly determined
by locoregional control [6, 7].
In two of the earliest trials of LRT with or without induction
chemotherapy, there was a 2.9 times greater risk of persistent or
recurrent disease in the chemotherapy arms of both trials (equivalent to
a 12-23% difference in overall survival at 19-24 months), which the
investigators attributed to delays in starting definitive treatment [8]. In
the EORTC 24971/TAX 323 study, there was a median interval between
chemotherapy and starting radiotherapy of 5.3 and 5.7 weeks in the PF
and TPF arms respectively (the protocol allowing up to seven weeks)
and in the GORTEC 2000-01 study, this interval was 50 days,
representing an average treatment extension of 2.3-4.1 weeks [1, 9].
In the TPF versus PF studies, the median radiation treatment time (RTT)
was 7.1 weeks in the trials where concomitant carboplatin or no
concomitant chemotherapy was given, and over eight weeks when
cisplatin was given [4, 9-11]. In the TAX 324 study, those in the upper
quartile with an overall treatment time of more than 21.3 weeks or in the
upper quartile with an RTT in excess of 8 weeks (regardless of allocated
treatment) had statistically worse overall survival [12]. In the same trial,
there were significantly more treatment delays during PF (65%) than
during TPF (29%) and 25% and 21% of those receiving PF and TPF
respectively, did not complete chemoradiotherapy [4].
In the meta-analysis of trials of LRT ± TPF induction, 27% of patients
in the TPF arms failed to complete chemoradiotherapy compared to 16%
in the control arms (relative risk 1.3; P < 0.001) [6]. In the TTCC trial,
36% of patients in the TPF arm received less than 95% of the planned
radiation dose compared to 30% in the PF arm and 29% who received
chemoradiotherapy alone [11]. In the CONDOR trial, giving up to four
cycles of TPF prior to randomization between different
chemoradiotherapy options, only 22% of the conventional radiotherapy
arm were able to receive all three doses of concomitant cisplatin [13]. In
the TREMPLIN trial, after three cycles of TPF, only 45% in the
chemoradiotherapy with cisplatin arm received cisplatin in full dosage
[14]. In the TTCC trial, 41% of TPF patients and 31% of PF patients
received less than three cycles of cisplatin during radiotherapy compared
to 19% in the chemoradiotherapy alone arm [11]. In a review of
Ann Clin Oncol doi:10.31487/j.ACO.2020.02.04

treatment toxicity of TPF induction in nine studies of nonnasopharyngeal cancers, only three reported the median interval between
TPF and LRT (range 22-31 days) and only three reported the proportion
receiving a cumulative cisplatin dose of at least 200mg/m2 during
radiotherapy (range 66-85%) [15]. Deaths attributable to TPF and PF in
randomized trials were 0.4-3.9% (14/695, 2.0%) and 0.4-1.9% (15/686,
2.2%) respectively [4, 9-11]. In a trial of LRT ± TPF induction, mortality
during TPF was 10% and as a result the trial stopped early [16]. In nonrandomized studies, deaths during TPF were reported in 0-14% [17-20].
Laryngectomy-free survival was higher with TPF than PF (52-74%
versus 32-58%) in two trials of cancers of the larynx and hypopharynx
with improvement in overall survival in one but not the other [4, 10].
Larynx dysfunction-free survival (i.e. without tracheostomy or feeding
tube) was higher in the TPF arm (67% versus 46%) [10]. In a
retrospective series of 70 patients with T2-4 cancers of the larynx and
hypopharynx treated with a median three cycles of TPF followed by
LRT, larynx preservation at three months was 89.6% [21]. Though there
is a reluctance to consider larynx preservation for T4 cancers with
cartilage invasion, a proportion of these patients are suitable for this
approach with good effect [22, 23].
In summary, treatment delivery in patients treated with PF or TPF in
randomized trials has been less than optimal and accompanied by
incomplete reporting of treatment details. Delays and dose reductions of
TPF and chemoradiotherapy might all reduce the effectiveness of
treatment. If these consequences can be minimised, it remains possible
that TPF induction might yet prove superior to chemoradiotherapy alone
in LAHNC.

Materials and Methods
Patients with LAHNC (excluding nasopharyngeal and sinonasal
primaries) were considered for TPF induction chemotherapy if, in
general, they were of excellent performance status (WHO PS0) and age
under 70, with tumors staged as T4 and/or N3, or of sufficient tumor bulk
(in the opinion of the multidisciplinary team) to warrant induction
chemotherapy or where this might offer a greater possibility of organ
preservation. All patients diagnosed between March 2007 and November
2017 and referred to a single clinical oncologist are included.
TPF consisted of docetaxel 75mg/m2 and cisplatin 75mg/m2 (with steroid
premedication, hydration and antiemetics), followed by continuous
infusion of 5FU 750mg/m2 daily over five days via an indwelling line.
Prophylactic filgrastim (G-CSF) was given to all but the first four
patients. In general, two cycles of TPF were planned. In some cases, a
third was given to allow for assessment of treatment response after two
cycles (to allow possible surgery for poor responders) without creating a
‘gap’ between TPF and chemoradiotherapy.
Radiotherapy was planned to start approximately three weeks following
the first day of the final cycle of TPF. The first 46 patients between 20072012 were treated with 3D-conformal radiotherapy (3DCRT) and
subsequent patients treated with volumetric arc therapy (IMRT;
RapidArc, Varian Medical Systems) to a prescribed dose of 70Gy in 35
daily fractions over seven weeks starting on a Monday to minimise RTT.
Patients received concurrent chemotherapy with cisplatin 75mg/m 2 and
Volume 3(2): 2-10
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5-fluorouracil 750mg/m2 daily over four days by continuous infusion in
the first and fifth weeks. From 2014, three-weekly cisplatin 100mg/m2
was used for cancers in non-oropharynx sites. Carboplatin (AUC=5) was
substituted for cisplatin in the presence of tinnitus, hearing loss, renal
impairment or reduced PS. Cetuximab was given in place of platinumbased chemotherapy following a poor response to TPF (i.e. disease
stabilisation or progression).
All patients were supported by a specialist team comprising dietician,
speech and language therapist, radiographers and nurses. Percutaneous
endoscopic gastrostomy (PEG) insertion was recommended prior to
radiotherapy. Morbidity was assessed retrospectively by case note
review. Tumor response following treatment completion was assessed
by nasoendoscopy and neck palpation at regular intervals and, since
2013, by additional PET/CT. Dose intensity was calculated as the
percentage of protocol dose (in mg/m2) for each drug delivered in each
cycle and assuming each drug contributed equally to the effectiveness of
treatment. Actuarial survival was calculated using the Kaplan-Meier
method (StatsDirect version 3.2.7, Cambridge, UK).
Table 1: Patient characteristics.
characteristic
sex
age

WHO performance status
ACE-27 comorbidity index

primary site

histology

grade

Results
I Treatment Delivery
One hundred and eight patients (93 men, 15 women) of median age 57
years (range 35-75) were treated (Table 1). Oropharynx was the
commonest tumor site (72%), followed by larynx and hypopharynx
(20%; Table 1). All but two were PS0 and all but four had no or minimal
comorbidity as assessed by the ACE-27 comorbidity index. Ninety-one
(84%) had T4 tumors and 87 (81%) had nodal involvement. Five
received a single cycle of TPF, 95 (88%) two cycles, seven a third cycle
and one a fourth. Prophylactic G-CSF was given to all but the first four
patients, commencing initially on the day following 5FU pump
disconnection (i.e. day 6). In May 2010, this changed to day 2 in
response to severe neutropenia developing around day 7. The second
cycle was delivered after 21 days ± 1 day in 92 (89%). The interval from
day 1 of the final TPF cycle to the start of radiotherapy was 21 days or
less in 46 (45%) and 22-28 days in a further 46 (median 24 days; Table
2).

number
male
female
30-40
40-49
50-59
60-69
>70
median (range)
0
1
0
1
2
3
oral cavity *
oropharynx
soft palate
tonsil †
tongue base
ant surface epiglottis
oropharynx unspecified
hypopharynx
pyriform fossa
postcricoid
hypopharynx unspecified
larynx
supraglottis
glottis
unknown primary
squamous
basaloid squamous
adenosquamous
undifferentiated
well differentiated
moderately differentiated
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total
93
15 (16%)
4
12
50
36
6

57 (35-75)
106
2
69
35
4
0
4 (3.7%)
78 (72.2%)
2
30
39
1
6
8 (7.4%)
4
2
2
14 (13.0%)
2
12
4 (3.7%)
98
8
1
1
2
43
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poorly differentiated
undifferentiated
not graded
tumour stage
T0-3
T4
nodal involvement
N0
N1
N2
N3
P16
positive
negative
unknown
* includes one patient with recurrent floor of mouth cancer.
† includes two patients with a previously treated tonsillar cancer in the same area 10 and 12 years previously.
Table 2: Chemotherapy details.
characteristic
interval between first and second cycles *

interval between second and third cycles *

interval between final cycle and start of radiotherapy *

concurrent chemotherapy

overall treatment time †‡
dose intensity: first cycle

dose intensity: second cycle

dose intensity: third cycle

mean dose intensity (all TPF cycles)

dose intensity: concurrent chemotherapy

Ann Clin Oncol doi:10.31487/j.ACO.2020.02.04

20-22 days
23-28 days
≥29 days
median (range)
20-22 days
23-28 days
≥29 days
median (range)
18-21days
22-28 days
≥29 days
median (range)
cisplatin + 5FU
carboplatin + 5FU
cisplatin only
cisplatin / carboplatin
carboplatin only
cetuximab
none
two cycles TPF: median (range)
three cycles TPF: median (range)
mean
median (range)
number with dose reduction §
number with ≥90% dose intensity
mean
median (range)
number with dose reduction
number with ≥90% dose intensity
mean
median (range)
number with dose reduction
number with ≥90% dose intensity
mean
median (range)
number receiving full dose throughout
number with ≥90% dose intensity
number with dose reduction week 1
number with dose reduction week 4/5
number with dose reduction week 7

60
1
2
17
91 (84%)
21
11
63 (58%)
13
33
12
63

number
92
10
1
21 (20-32)
5
3
0
21 (21-28)
46
46
11 3
24 (18-83)
77
1
15
4
2
3
1
13.1 (11.1-21.6)
17.7 (15.3-21.3)
99.2
100 (80-100)
8 (7.4%)
104 (96.3%)
96.0
100 (67-100)
19 (18.9%)
87 (86.1%)
97.1
100 (80-100)
1 (14.3%)
6 (85.7%)
97.6
100 (80-100)
85 (80.2%)
94 (88.7%)
4/99
12/99
11/21
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mean dose intensity (2-3 cycles concurrent chemotherapy)

mean
median (range)
number receiving full dose throughout
number with ≥90% mean dose intensity

97.1
100 (67-100)
87 (85.3%)
91 (89.2%)

*: calculated by subtracting the relevant dates.
†: calculated as the number of days including the first and last (i.e. subtracting the relevant dates plus one).
‡: includes two patients presenting with recurrent disease having surgery between TPF and radiotherapy (61 and 68 days), one patient having radiofrequency
ablation for a solitary liver metastasis prior to radiotherapy (55 days) and a further patient referred elsewhere for assessment of resectability prior to
radiotherapy (83 days).
§: The first three patients received 5FU infusion over four days rather than five (dose intensity calculated as 93%).
One hundred and three patients completed radiotherapy. Ninety-five
(92%) received 70Gy in 35 fractions with 86 (91%) completing
treatment in 46-47 days. Two previously irradiated patients received a
planned dose of 60Gy, two with a complete clinical response to TPF
received 66Gy and one with the resistant recurrent nodal disease treated
to 76Gy. Only two with resistant disease and declining PS received less
than the intended dose. Median overall treatment time (i.e. from the first
day of chemotherapy to the final day of radiotherapy) was 13.1 weeks
(range 11.1-21.6) in those receiving two cycles of TPF and 17.7 weeks
(range 15.3-21.3) in those receiving three cycles (Table 2). Ninety per
cent of patients receiving two cycles completed treatment within 14
weeks (i.e. within one week of the scheduled duration). Seventy-eight
patients (76%) commenced concurrent chemotherapy with a
platinum/5FU combination, with carboplatin (AUC=5) substituted for
cisplatin for one or both cycles in three, and 5FU omitted from the
second cycle in one (Table 2). Twenty-one (20%) received concurrent
chemotherapy with single-agent cisplatin or carboplatin, with three
subsequently switching to carboplatin. Three received weekly
cetuximab, and one received no concurrent treatment.
Dose intensity averaged across the two or three planned cycles
(excluding those receiving cetuximab) is shown in (Table 2). Over all
there were 4/99, 12/99 and 11/21 patients with dose reductions after the
first, second and (where applicable) third cycles of concurrent

chemotherapy. In patients receiving platinum/5FU combinations, only
3/78 (4%) had dose reductions in week 5 but in the platinum only
regimes, 9/21 (43%) had dose reductions in week 4 and 11/21 (52%) in
week 7. At least 90% dose intensity was achieved in 76/78 (97%) of
those receiving platinum/5FU combinations compared to 12/21 (57%)
of those receiving single-agent platinum (unpaired t-test, P < 0.0001). In
the platinum-only group, all received at least 200mg/m2 cisplatin (or
equivalent).

II Toxicity
Full details of toxicity were available for all but eight patients after the
first cycle but for less than half following subsequent cycles. Following
the first cycle, diarrhoea at any time was reported by 78% and mucositis
by 48% (Table 3). There were two instances of 5FU-related chest pain,
diagnosed as myocardial infarction in one. Seven developed line-related
thrombosis, one an arm vein thrombosis subsequent to line removal and
one a leg vein thrombosis. Forty-two patients required in-patient
admission after the first cycle (39%; 312 in-patient days, median length
of stay six days) and 21 after the second cycle (20%; 158 in-patient days,
median length of stay four days). Infection was the comment reason for
admission (Table 3). Twenty-six patients required admission during
radiotherapy.

Table 3: Treatment toxicity and hospital admission following TPF chemotherapy.
Treatment toxicity, incidence and duration, reported following the first cycle of TPF. Admissions to hospital by length of stay and including the commonest
causes for admission.
toxicity
number evaluable
number with toxicity (%)
neutropenia *
neutrophils ≤1.5
99
21
neutrophils ≤1.0
20
diarrhoea *
none
103
23
at any time
80 (78)
lasting 1-3 days
58
31
lasting 4-7 days
20
lasting 8-10 days
5
lasting 11-14 days
2
mucositis *
none
100
52
at any time
48 (48)
lasting 1-3 days
23
6
lasting 4-7 days
12
lasting 8-10 days
3
lasting 11-14 days
2
in-patient admission
patients admitted
108
42 (39)
(first cycle)
admitted 1-3 days
11
admitted 4-7 days
16
Ann Clin Oncol doi:10.31487/j.ACO.2020.02.04
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admitted 8-14 days
admitted ≥15 days
neutropenic sepsis
infection (non-neutropenic)
diarrhoea †
in-patient admission (second patients admitted
cycle)
admitted 1-3 days
admitted 4-7 days
admitted 8-14 days
admitted ≥15 days
neutropenic sepsis
infection (non-neutropenic)
diarrhoea ‡
*: toxicity following the first cycle only.
†: includes two patients with diarrhoea due to Campylobacter and one with Clostridium difficile.
‡: includes one patient with diarrhoea due to Clostridium difficile.

III Survival and Recurrence
There were 42 deaths, with 25 from head and neck cancer (Table 4).
There were five deaths during TPF chemotherapy (four from infection
and one from disease progression) and none during radiotherapy. Four
deaths, all due to cancer, occurred within 90 days of treatment
completion. Deaths from cancer occurred 2.6-85.6 (median 10.9) months
from diagnosis, with 80% occurring within 24 months. Median followup of surviving patients was 53 months (range 13-118). For the whole
group, actuarial overall survival was 70.2% at two years and 60.7% at

103

five years, and cancer-specific survival 75.2% at two years and 69.9% at
five years. Patients with oropharynx cancers had better overall survival
at five years than those with larynx and hypopharynx cancer (70.4%,
62.5% and 50% respectively) (Figure 1). Cancer-specific survival at five
years was 74.3% for oropharynx, 78.6% for larynx and 50% for
hypopharynx cancers (Figure 2). Four-year overall survival of
oropharynx cancers diagnosed between 2007-2010 was 58.0%, between
2011-2014, 74.8% and between 2015-2017, 83.3%. P16-positive cancers
had better five-year overall survival than those which were P16-negative
or P16-unknown (72.6%, 66.7% and 55.4% respectively).

Table 4: Deaths and late complications following treatment.
cause
deaths during treatment
neutropenic sepsis
pneumonia
disease progression and Guillain-Barré syndrome
deaths following treatment
head & neck cancer
non-small cell lung cancer
infection
COPD
drug overdose
pharyngeal haemorrhage
cerebral haemorrhage
progressive supranuclear palsy
unknown
late complications (non-fatal)
tinnitus or hearing loss
neuropathy
cognitive deficit
osteoradionecrosis
trismus
pharyngeal bleed (without recurrence)
oesophageal stricture
oedema or lymphoedema
second cancer (non-fatal)
prostate
In those completing chemoradiotherapy, 25/103 (24.3 %) suffered
disease progression. Thirteen (12.6%) developed distant metastases
(eight with locoregional recurrence). There were 20 with locoregional
progression (seven at or adjacent to the primary site, nine in the neck,
two at the skull base and two both adjacent to the primary site and in the
Ann Clin Oncol doi:10.31487/j.ACO.2020.02.04

7
6
17
8
8
21 (20)
8
5
5
3
1
7
3

number
3
1
1
25
1
2
1
1
1
1
1
4
8
4
1
4
4
1
1
4
4

neck). Median time to progression was 8.5 months (range 3.6-40.9).
Actuarial progression-free survival for the whole group was 77.9% at
two years and 74.1% at five years and for oropharynx cancers, 82.9% at
two years and 80.8% at five years (Figure 3). Median survival following
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progression was 4.1 months (range 0-67), with only 4/25 (16%)
surviving beyond 12 months.

IV Larynx Preservation
One patient with hypopharynx cancer and Guillain-Barré syndrome died
from progressive cancer and did not receive radiotherapy. Of the 21
remaining patients with larynx or hypopharynx cancers, two developed
distant metastases, one both distant metastasis and locoregional
recurrence, and four locoregional recurrences. One patient underwent
neck dissection and subsequent total laryngectomy. The other
recurrences (in the absence of distant metastasis) were unresectable.
Actuarial progression-free survival at five years was 62.9% for larynx
cancers and 68.6% for hypopharynx cancers (Figure 3).

Figure 1: Actuarial overall survival.
Actuarial overall survival calculated for all 108 patients, in subgroups by
tumor site.

With respect to laryngeal function, 4/21 patients had PEG tubes at the
time of death (two dying from progressive cancer, two from unknown
causes). Of currently surviving patients, one had a laryngectomy, two
have tracheostomy tubes, one of whom also has a PEG tube. Actuarial
larynx dysfunction-free survival (i.e. without tracheostomy or PEG tube)
was 73.1% at five years.

V Late Complications of Treatment
Late complications of treatment (Table 4) included four cases of
mandibular osteoradionecrosis in the group treated by 3DCRT but none
after IMRT (P=0.04; Fisher’s exact test). There were four cases of
oedema after IMRT but none after 3DCRT (P=0.12).

Figure 2: Cancer-specific survival.

Ninety-nine patients underwent PEG insertion prior to treatment. One
patient was PEG-dependent following a previous oral cancer, and twenty
PEGs remained in situ at the time of death. One PEG tube was later
reinserted. In survivors, PEG tubes have removed a median of 5.0
months (range 1.1-32.9) post-radiotherapy, with an actuarial risk of a
PEG remaining in situ of 14.4% at 12 months and 1.8% at 24 months
(Figure 4). Two surviving patients (with tongue base and larynx cancers)
had PEG tubes and tracheostomies at last follow-up.

Actuarial cancer-specific survival for all 108 patients, in subgroups by
tumor site. Deaths during treatment from infective causes are included
in cancer deaths, one later death from a pharyngeal bleed is also
classified as a cancer death.

Figure 4: Time to PEG removal.

Figure 3: Progression-free survival.
Actuarial progression-free survival for 103 patients, in subgroups by
tumor site. Five patients who died before starting radiotherapy are
excluded. Progression includes both distant metastases and locoregional
recurrence.
Ann Clin Oncol doi:10.31487/j.ACO.2020.02.04

Actuarial risk of gastrostomy (PEG) tubes remaining in situ for 97
patients who completed radiotherapy. Two patients who died prior to
starting radiotherapy are excluded. Time to PEG removal is calculated
from the final day of radiotherapy.

Discussion
In contrast to randomized trial evidence, this retrospective case series
shows that induction chemotherapy with two cycles of TPF is
Volume 3(2): 7-10
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deliverable with at least 90% of patients commencing radiotherapy
within four weeks of the final cycle of TPF, receiving the planned dose
of 70Gy and completing treatment within one week of the planned
duration. Ninety-seven per cent of those treated with a platinum/5FU
combination received at least 90% of the planned dose compared to 57%
of those with a platinum-only regime. In this series, patient selection
focused on those with PS0 in contrast to trials in which 56% of patients
were PS1 [3]. In the TAX 324 trial (where 42% were PS1), five-year
survival was 62% in those with PS0 and 44% with PS1 (P=0.002) [12].
In a retrospective study of patients with lower socioeconomic status and
median Karnofsky PS of 80, there was higher treatment mortality in
those with KPS < 80 [18]. PS was a significant prognostic indicator in
one retrospective study but not in another, and local control and survival
were reduced in patients with a higher Charlson comorbidity index [19,
20, 24].
In randomized trials, three cycles of TPF induction have been the norm
but in a retrospective study of 71 patients, there were more radiotherapy
treatment breaks and poorer local control and survival in those who had
three as opposed to two cycles [24]. In one randomized trial using two
cycles of TPF (and a planned gap of just four weeks between TPF and
chemoradiotherapy), there was less impact on radiation dose (reduced in
19% versus 13% after chemoradiotherapy alone) and no difference in
concomitant cisplatin dose [16]. Higher rates of response and of survival
were seen in the TPF arm, though not reaching statistical significance.
Prophylactic G-CSF, not permitted in several trials, is essential to reduce
the risk of neutropenic sepsis and death following TPF [1, 4, 9, 11, 16].
Timing is also critical, with fewer deaths, less febrile neutropenia and
fewer delays to subsequent TPF seen in a group receiving G-CSF on day
three rather than day seven [21].
Concomitant cisplatin is generally considered the standard of care and
evidence suggests that higher cumulative doses (not limited to a
‘threshold’ dose of 200mg/m2) are more effective and best given on a
three-weekly basis [25]. In a meta-analysis of radiotherapy with or
without concomitant chemotherapy, studies of single-agent
chemotherapy with a platin appeared similarly effective to
polychemotherapy with a platinum/5FU combination [2]. Although not
directly compared, hazard ratios (95% confidence intervals) were
similar: 0.74 (0.67-0.82) for platinum monotherapy versus 0.75 (0.670.84) for platinum/5FU combinations. With full-dose cisplatin difficult
to deliver following TPF induction, and planned doses of cisplatin/5FU
more readily achieved as this study demonstrates, cisplatin/5FU should
be considered as an alternative. The lower cisplatin dose delivered in
combination might potentially reduce the risk of tinnitus and hearing loss
[26].
Access to 24-hour support throughout treatment is essential to ensure
that acute morbidity is rapidly assessed and treated. In our own
experience, this may have contributed to there being three infective
deaths between 2007-2011 but only one between 2012-2017, during
which time overall survival also improved. Familiarity with the
complexities of TPF is clearly important. In three multicentre trials, the
433 patients in the TPF arms were treated across a total of 83 centres
[11, 27, 28]. The impact of this relatively small number of cases per
centre in respect of treatment familiarity and outcome is uncertain.
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Larynx preservation remains a compelling indication for TPF induction
chemotherapy. The strong association between response to induction
chemotherapy and subsequent response to chemoradiotherapy has
encouraged the concept of chemoselection using one or two cycles of
TPF to predict those with a higher chance of larynx preservation with a
non-surgical approach [29]. The results of the current study, although
containing only 22 patients with larynx or hypopharynx cancers, are
consistent with the published series. Estimating the potential benefit of
optimally delivered TPF induction relative to chemoradiotherapy alone
is more difficult. Prolongation of radiotherapy for head and neck cancer
results in worse outcomes, equivalent to a decrease in overall survival of
12% at 5 years for those whose radiation treatment time is eight weeks
or more compared to those with normal or only slightly prolonged
treatment [30]. In a study of 1012 patients undergoing radiotherapy for
laryngeal cancer, local control declined by 1.4% for every day of
treatment prolongation, equivalent to 10% for a one-week prolongation
[31].
Retrospective studies have shown better outcomes in patients receiving
cumulative cisplatin doses higher than 200mg/m2 [32, 33]. Using data
from six randomized studies of chemoradiotherapy versus radiotherapy
alone, a linear dose-response relationship has been described [25]. This
equates to a predicted overall survival benefit (compared to radiotherapy
alone) of 10% with a cumulative dose of 175mg/m2 and 27% with a
cumulative dose of 250mg/m2. For untreated oropharyngeal cancer, there
is an overall survival detriment of 2.2% per week of delay in starting
radiotherapy [34]. If the rate of tumor regrowth were no faster than prior
to TPF, a 7-week gap (i.e. four extra weeks) between TPF and
radiotherapy could account for a decrease in survival of around 9%. In
practice, this is probably an underestimate as one would expect tumor
proliferation to accelerate with time, so that there might be little increase
between weeks 3-5 but much more between weeks 5-7.
In summary, delays in starting radiotherapy after TPF might account for
a 10% reduction in outcome, increased radiation treatment time 5-10%
and concomitant chemotherapy dose reductions a further 5-10%. If TPF
induction and subsequent chemoradiotherapy can be delivered with
minimal delay or dose reduction, one might hope (in the context of a
randomized trial) to see a true benefit from TPF induction.

Conclusion
This series demonstrates that the potential for TPF to compromise
chemoradiotherapy delivery can be mitigated by careful case selection
and limiting TPF to two cycles. Radiotherapy should commence without
delay and include concomitant chemotherapy with three-weekly
cisplatin or (preferably) cisplatin/5FU. Future trials should recruit from
centres with demonstrable familiarity with TPF and include detailed
reporting of treatment timing and doses delivered.

Acknowledgements
The author is grateful to Dr. Andriana Michaelidou for helpful
comments.

Volume 3(2): 8-10

9

Induction TPF in Locally Advanced H&N Cancer

Competing Interest

11.

R Hitt, J J Grau, A López Pousa, A Berrocal, C García Girón et al.
(2014) A randomized phase III trial comparing induction chemotherapy

None.

followed by chemoradiotherapy versus chemoradiotherapy alone as
treatment of unresectable head and neck cancer. Ann Oncol 25: 216-

Funding

225. [Crossref]
12.

None.

David J Sher, Marshall R Posner, Roy B Tishler, Nicholas J Sarlis,
Robert I Haddad et al. (2011) Relationship between radiation treatment
time and overall survival after induction chemotherapy for locally

REFERENCES

advanced head-and-neck carcinoma: a subset analysis of TAX 324. Int
J Radiat Oncol Biol Phys 81: e813-e818. [Crossref]
13.

1.

2.

Jong et al. (2016) Induction chemotherapy with docetaxel/cisplatin/5-

Tuchais et al. (2009) Randomized trial of induction chemotherapy with

flouorouracil followed by randomization to two cisplatin-based

cisplatin and 5-fluorouracil with or without docetaxel for larynx

concomitant chemoradiotherapy schedules in patients with locally

preservation. J Nat Cancer Inst 101: 498-506. [Crossref]

advanced head and neck cancer (CONDOR study) (Dutch Head and

Jean Pierre Pignon, Aurélie le Maître, Emilie Maillard, Jean Bourhis,
MACH

NC

Collaborative

Group

(2009)

Meta-analysis

Neck Society 08-01): a randomized phase II study. Eur J Cancer 52:

of

chemotherapy in head and neck cancer (MACH-NC): an update on 93

3.

77-84. [Crossref]
14.

Alain Baudoux et al. (2013) Induction chemotherapy followed by either

[Crossref]

chemoradiotherapy or bioradiotherapy for larynx preservation: the

Pierre Blanchard, Jean Bourhis, Benjamin Lacas, Marshall R Posner,

TREMPLIN randomized phase II study. J Clin Oncol 31: 853-859.

induction chemotherapy in locally advanced head and neck cancers: an

[Crossref]
15.

al. (2017) Feasibility of concurrent chemoradiotherapy with high-dose

chemotherapy in head and neck cancer group. J Clin Oncol 31: 2854-

cisplatin after induction TPF chemotherapy in head and neck cancer: a

2860. [Crossref]

critical review of the literature and the experience of the European

Marshall R Posner, Diane M Hershock, Cesar R Blajman, Elizabeth

Institute of Oncology. Med Oncol 34: 86. [Crossref]
16.

Polgár et al. (2015) Docetaxel, cisplatin and 5-fluorouracil induction

1705-1715. [Crossref]

chemotherapy followed by chemoradiotherapy or chemoradiotherapy

Ricardo Hitt, Antonio López Pousa, Javier Martínez Trufero, Vicente

alone in stage III-IV unresectable head and neck cancer: results of a

plus fluorouracil to paclitaxel, cisplatin and fluorouracil induction

randomised study. Strahlenther Onkol 191: 635-641. [Crossref]
17.

Coyle, Mehmet Şen (2011) Feasibility and efficacy of induction

head and neck cancer. J Clin Oncol 23: 8636-8645. [Crossref]

docetaxel, cisplatin and 5-fluorouracil chemotherapy combined with

Ryul Kim, Seokyung Hahn, Junghoon Shin, Chan Young Ock, Miso

cisplatin concurrent chemoradiotherapy for nonmetastatic stage IV

Kim et al. (2016) The Effect of Induction Chemotherapy Using

head-and-neck squamous cell carcinomas. Int J Radiat Oncol Biol Phys

Advanced Head and Neck Squamous Cell Carcinoma: A Meta-

8.

81: e237-e243. [Crossref]
18.

Jennelle, Karen T Pitman et al. (2014) Induction docetaxel, Cisplatin,

Pei Gao, Liang Gong, Xuefeng Wang (2018) Induction chemotherapy

and 5-fluorouracil precludes definitive chemoradiotherapy in a

in patients with resectable laryngeal cancer: a meta-analysis. Mol Clin

substantial proportion of patients with head and neck cancer in a low

Oncol 9: 155-162. [Crossref]

socioeconomic status population. Am J Clin Oncol 37: 332-336.

R J Toohill, J A Duncavage, T W Grossmam, T C Malin, R W Teplin

[Crossref]
19.

Alexandre Bozec, Karen Benezery, Marc Ettaiche, Emmanuel

chemotherapy in two randomized prospective studies. Laryngoscope

Chamorey, Clair Vandersteen et al. (2016) Induction chemotherapy-

97: 407-412. [Crossref]

based

Jan B Vermorken, Eva Remenar, Carla van Herpen, Thierry Gorlia,

hypopharyngeal cancer: oncologic and functional outcomes and

Ricard Mesia et al. (2007) Cisplatin, fluorouracil, and docetaxel in

prognostic factors. Eur Arch Otorhinolaryngol 273: 3299-3306.

unresectable head and neck cancer. N Engl J Med 357: 1695-1704.
[Crossref]
10.

Jimmy J Caudell, Robert D Hamilton, Kristen J Otto, Richard L

Analysis. Cancer Res Treat 48: 907-916. [Crossref]

et al. (1987) The effects of delay in standard treatment due to induction

9.

Robin J Prestwich, Didem Çolpan Öksüz, Karen Dyker, Catherine

chemotherapy followed by chemoradiotherapy in locally advanced

Docetaxel, Cisplatin, and Fluorouracil on Survival in Locally

7.

Zoltán Takácsi Nagy, Erika Hitre, Éva Remenár, Ferenc Oberna, Csaba

alone or with docetaxel in head and neck cancer. N Engl J Med 357:

Escrig, Joan Carles et al. (2005) Phase III study comparing cisplatin

6.

D Alterio, M Cossu Rocca, W Russell Edu, S Dicuonzo, G Fanetti et

individual patient data meta-analysis of the meta-analysis of

Mickiewicz, Eric Winquist et al. (2007) Cisplatin and fluorouracil

5.

Jean Louis Lefebvre, Yoann Pointreau, Frederic Rolland, Marc Alfonsi,

randomised trials and 17,346 patients. Radiother Oncol 92: 4-14.

Jan B Vermorken et al. (2013) Taxane-cisplatin-fluorouracil as

4.

C M L Driessen, J P de Boer, H Gelderblom, C R N Rasch, M A de

Yoann Pointreau, Pascal Garaud, Sophie Chapet, Christian Sire, Claude

larynx

preservation

program

for

locally

advanced

[Crossref]
20.

Natalie M Lowe, Jonathan M Bernstein, Kathleen Mais, Kate Garcez,

Guillaume Janoray, Yoann Pointreau, Pascal Garaud, Sophie Chapet,

Lip W Lee et al. (2018) Taxane, platinum and 5-FU prior to

Marc Alfonsi et al. (2016) Long-term results of a multicenter

chemoradiotherapy benefits patients with stage IV neck node-positive

randomized phase III trial of induction chemotherapy with cisplatin, 5-

head and neck cancer and a good performance status. J Cancer Res Clin

fluorouracil, ± docetaxel for larynx preservation. J Nat Cancer Inst 108:
djv368. [Crossref]

Oncol 144: 389-401. [Crossref]
21.

B Linot, P Augereau, R Breheret, L Laccourreye, O Capitain (2014)
Efficacy and safety of early G-CSF administration in patients with head

Ann Clin Oncol doi:10.31487/j.ACO.2020.02.04

Volume 3(2): 9-10

10

Induction TPF in Locally Advanced H&N Cancer

and neck cancer treated by docetaxel-cisplatin and 5-fluorouracil (DCF

cancer (PARADIGM): a randomised phase 3 trial. Lancet Oncol 14:

protocol): a retrospective study. Support Care Cancer 22: 2831-2837.
[Crossref]
22.

257-264. [Crossref]
28.

Induction TPF followed by concomitant treatment versus concomitant

Laryngeal cancer: United Kingdom national multidisciplinary

treatment alone in locally advanced head and neck cancer. A phase II-

guidelines. J Laryngol Otol 130: S75-S82. [Crossref]
23.

S W Loo, K Geropantas, T W Roques (2013) Functional organ

II trial. Ann Oncol 28: 2206-2212. [Crossref]
29.

Gopalakrishna Iyer (2018) Meta-analysis of induction chemotherapy as

there a role for induction chemotherapy? Clin Oncol (R Coll Radiol)

a selection marker for chemoradiation in the head and neck.

Pierfrancesco Franco, Ilenia Potenza, Marina Schena, Giuseppe Riva,

Laryngoscope 128: 1594-1601. [Crossref]
30.

John A Ridge et al. (2016) The Impact of Radiation Treatment Time on

concomitant chemo-radiation in locally advanced head and neck

Survival in Patients With Head and Neck Cancer. Int J Radiat Oncol

impact on treatment outcomes. Anticancer Res 35: 6247-6254.

Biol Phys 96: 967-975. [Crossref]
31.

treatment time and treatment interruption on tumour control following

Primož Strojan, Jan B Vermorken, Jonathan J Beitler, Nabil F Saba,

radical radiotherapy of laryngeal cancer. Radiother Oncol 23: 137-143.

concurrent chemoradiotherapy for head and neck cancer: a systematic

[Crossref]
32.

A Al Mamgani, M de Ridder, A Navran, W M Klop, J P de Boer et al.

review. Head Neck 38: E2151-E2158. [Crossref]

(2017) The impact of cumulative dose of cisplatin on outcome of

Eleonoor A R Theunissen, Sophie C J Bosma, Charlotte L Zuur, René

patients with head and neck squamous cell carcinoma. Eur Arch

Spijker, Sieberen van der Baan et al. (2015) Sensorineural hearing loss
in patients with head and neck cancer after chemoradiotherapy and

27.

M B Barton, T J Keane, T Gadalla, E Maki (1992) The effect of

[Crossref]
Missak Haigentz Jr et al. (2016) Cumulative cisplatin dose in

26.

Talha Shaikh, Elizabeth A Handorf, Colin T Murphy, Ranee Mehra,

Giancarlo Pecorari et al. (2015) Induction chemotherapy and sequential
cancers: how induction-phase intensity and treatment breaks may

25.

Kimberley L Kiong, Nurun Nisa de Souza, Rehena Sultana, N

preservation in locally advanced laryngeal squamous cell carcinoma: is
25: 298-307. [Crossref]
24.

M G Ghi, A Paccagnella, D Ferrari, P Foa, D Alterio et al. (2017)

T M Jones, M De, B Foran, K Harrington, S Mortimore (2016)

Otorhinolaryngol 274: 3757-3765. [Crossref]
33.

Anna Spreafico, Shao Hui Huang, Wei Xu, Roberta Granata, Chen Shin

radiotherapy: a systematic review of the literature. Head Neck 37: 281-

Liu et al. (2016) Impact of cisplatin dose intensity on human

292. [Crossref]

papillomavirus-related and -unrelated locally advanced head and neck

Robert Haddad, Anne O'Neill, Guilherme Rabinowits, Roy Tishler,
Fadlo Khuri et al. (2013) Induction chemotherapy followed by

squamous cell carcinoma. Eur J Cancer 67: 174-182. [Crossref]
34.

Sonam Sharma, Justin Bekelman, Alexander Lin, J Nicholas Lukens,

concurrent chemoradiotherapy (sequential chemoradiotherapy) versus

Benjamin R Roman et al. (2016) Clinical impact of prolonged diagnosis

concurrent chemoradiotherapy alone in locally advanced head and neck

to treatment interval (DTI) among patients with oropharyngeal
squamous cell carcinoma. Oral Oncol 56: 17-24. [Crossref]

Ann Clin Oncol doi:10.31487/j.ACO.2020.02.04

Volume 3(2): 10-10

