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Abstract

Purpose Nasopharyngeal carcinoma (NPC) is a rare but
aggressive malignancy in children and adolescents. An
international, randomized phase 2 trial was conducted to
compare induction chemotherapy with docetaxel plus cis-
platin and 5-fluorouracil (TPF) with cisplatin and 5-fluoro-
uracil (PF) in NPC patients under the age of 21.

Methods Patients with stage IIB-IV NPC were randomly
assigned, in a 2:1 ratio, to receive TPF or PF 3-weekly for
three cycles, followed by chemoradiotherapy. The primary
endpoint was the complete response rate achieved with
TPF or PF. Docetaxel pharmacokinetics was also evaluated.
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Results Seventy-five patients (median 16 years old) were
randomized, with 50 assigned to the TPF group and 25 to
the PF group. Overall response was assessed after induc-
tion treatment: one patient in the TPF group and none in
the PF group had a complete response. Partial response
was achieved in 76.0 and 80.0 % in the TPF and PF groups,
respectively. The overall safety profile was consistent with
findings in adults. The estimated 3-year overall survival rate
was 78.0 % for the PF group and 85.7 % for the TPF group
(median follow-up 3.3 years). Mean docetaxel area under
the curve was 3.41 pg h/mL, compared with 3.51 yug h/mL
seen in adult patients.

Conclusion This study demonstrated the feasibility of
prospective randomized protocols, even for such rare
tumors as pediatric NPC. Overall, there were no differ-
ences between the two treatment arms in terms of efficacy
and toxicity. The pharmacokinetics of docetaxel in pediat-
ric patients at 75 mg/m? was similar to those observed in
adults.

Keywords Pediatric nasopharyngeal carcinoma -
Cisplatin - Docetaxel - 5-Fluorouracil - Pharmacokinetics

Introduction

Cancer of the nasopharynx (NPC) is one of the few malig-
nant tumors in childhood that emerge from the epithelium.
It is rare in children, and its incidence varies by geographi-
cal area, reflecting interactions between genetic and envi-
ronmental factors, particularly exposure to the Epstein—
Barr virus (EBV). According to the International Agency
for Research on Cancer (IARC), the worldwide crude rate
for NPC for 0- to 14-year-olds is 0.1/100,000. The most
affected continent is Asia with 891 cases/year, followed
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by Africa with 469, America with 167, and Europe with
45 cases in 2002 [1]. In the North American population-
based Surveillance, Epidemiology, and End Results
(SEER) database, 129 children/adolescents (0- to 19-year-
olds) were registered from 1988 to 2006, giving an inci-
dence of 0.5/million person/years [2]; six thousand adult
cases were registered during the same period.

NPC is potentially curable and generally consid-
ered more radio- and chemosensitive than other head
and neck squamous cell carcinomas. Treatment for
pediatric patients is generally extrapolated from guide-
lines for adults, while prospective trials in children
and adolescents have been made unfeasible by the dis-
ease’s rarity and accrual difficulties [3—10]. Most young
patients’ tumors are histological World Health Organi-
zation (WHO) type III cases, which are more likely to
be advanced at onset, but these patients generally have
a significantly better chance of survival than adults [3—
10]. While concomitant chemoradiation, with or with-
out adjuvant chemotherapy, is the standard of care for
adult patients, optimal treatment modality for pediatric
and young adolescent NPC has not yet been established.
Induction chemotherapy before radiotherapy is well
accepted in pediatric NPC. Cisplatin in combination with
5-fluorouracil (PF) is the most commonly used induction
regimen [11], as seen in the recently completed Ameri-
can COG ARARO0331 study [3], the Italian Rare Tumors
in Pediatric Age (TREP) project [4], and the NPC-2003
study of the German Society of Pediatric Oncology and
Hematology (GPOH) [8]. Adding docetaxel (Taxotere®)
(TPF regimen) to the PF regimen has had a significant
effect in adults with locally advanced non-NPC head and
neck squamous cell carcinoma [12]. Two pivotal phase 3
studies confirmed that TPF-based induction was associ-
ated with statistically significant better overall and pro-
gression-free survival rates than PF-based induction [13,
14], suggesting that docetaxel may improve response in
induction.

This study (NCT00565448) was a multicenter, inter-
national, randomized phase 2 trial on the effect of TPF to
evaluate early complete response (CR), compared with the
standard PF combination, in patients under 21 years of age.

Patients and methods

Patients with NPC up to 21 years of age were randomized
to receive TPF or PF. The main inclusion criteria were
untreated histologically confirmed NPC, WHO type II/III,
and stage IIB to IV with or without metastatic disease.

The protocol was approved from all independent eth-
ics committees and/or institutional review boards. Written
informed consent was obtained for each patient.
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Treatment schema

The study consisted of an induction and consolidation
phase over a total period of 18 weeks. The induction period
consisted of three cycles of chemotherapy administered
3-weekly. Patients were randomized in a 2:1 ratio to either
the TPF or PF treatment group with the aim to enroll as
many patients as possible to the experimental arm while
maintaining enough patients in the control arm for safety
and efficacy comparison.

The TPF regimen consisted of docetaxel at a dose of
75 mg/m?, given as a 1-h infusion on Day 1, with cispl-
atin at a dose of 75 mg/m?, given as a 6-h infusion on Day
1, and 5-fluorouracil at a dose of 750 mg/m?/day, given as
continuous infusion on Days 1-4. The PF regimen con-
sisted of cisplatin at a dose of 80 mg/m?, given as a 6-h
infusion on Day 1, and 5-fluorouracil at a dose of 1000 mg/
m?/day, given as continuous infusion on Days 1-4.

In the TPF arm, two doses of oral or intravenous dexa-
methasone (3 mg/m?) were given every 6 h beginning at
12 h before docetaxel administration. It was recommended
that all patients receive prophylactic antibiotic therapy such
as ciprofloxacin at 500 mg orally twice daily (Days 5-15).
No primary prophylactic granulocyte colony-stimulating
factor was administered, but it could be used after the sec-
ond and/or subsequent cycles in case of toxicity.

The consolidation period consisted of locoregional radi-
otherapy over 6 weeks with three 21-day cycles of cispl-
atin at 100 mg/m? administered concurrently, beginning on
weeks 10, 13, and 16.

Either three-dimensional planning or intensity-modu-
lated radiation therapy (IMRT) was recommended, but the
use of IMRT was strongly encouraged.

After completing treatment, patients were followed for
up to 3 years, assessing survival status every 3 months in
the first year and every 6 months for the second and third
year.

Objectives

The primary objective of the study was to estimate the CR
rate of TPF compared with PF after induction treatment.
The secondary objectives were safety of TPF in compari-
son with PF, pharmacokinetics (PK) of docetaxel when
added to PF, and overall survival (OS) rates between TPF
and PF.

Methods

Patients were staged according to the 5th edition of the
American Joint Committee on Cancer staging system.
Modified Response Evaluation Criteria in Solid Tumors
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Table 1 Number of randomized patients by country of enrollment

Country PF group (n = 25) TPF group (n = 50)

Algeria
Brazil
China
France
India
Indonesia
Italy
Republic of Korea
Mexico
Morocco
Philippines
Thailand

Tunisia

AN O N KOO O N WO NO O
O ®© W W — A NS B — O A —

Turkey

(RECIST) guidelines were used to assess response rate
for primary tumor, nodal disease, target metastatic lesions,
and overall response. The modifications included a volu-
metric measurement of primary NPC and a bi-dimensional
assessment of nodal disease at magnetic resonance imag-
ing. Measurable and non-measurable metastatic lesions
were assessed according to standard RECIST [15]. CR
was defined as the complete disappearance of all target and
non-target lesions.

Patient characteristics were tabulated based on the
intent-to-treat population including all randomized patients.
OS was analyzed using the intent-to-treat population, based
on the treatment assigned. The safety population included
all patients given at least one cycle. Adverse events (AEs)
were presented by worst National Cancer Institute Com-
mon Terminology Criteria for Adverse Events (NCI-
CTCAE) grade. Serious AEs (SAEs) were recorded starting
from informed consent signature until 30 days after the last
treatment.

A CR rate of 20 % after 3 cycles for the control arm
(PF) and a 31 % CR rate in the experimental arm (TPF)
were assumed. For this rare disease in a pediatric popula-
tion, a pick-a-winner study design was used to randomize
75 patients in a 2:1 ratio to identify a treatment arm with
the best CR rate with 85 % probability. This was the first
randomized trial in such a disease population although it
was not powered with the sample size of a phase 3 trial.

Assuming a CR rate of 20 % after 3 cycles for the con-
trol arm (PF) and predicting a 31 % CR rate in the experi-
mental arm (TPF), randomizing 75 patients in a 2:1 ratio
was calculated to identify a treatment arm with the best CR
rate with 85 % probability.

OS was defined from the date of randomization to date
of death for any reason. Patients lost to follow-up or with

missing data were censored at their last contact. The OS
distribution was estimated using the Kaplan—-Meier method
[16], computing the 95 % confidence intervals (Cls) with
the Brookmeyer—Crowley method [17] and linear transfor-
mation [18].

A data monitoring committee of four independent
experts (pediatrician, oncologist, radiotherapist, and stat-
istician) and an independent review committee of three
board-certified radiologists were established.

Pharmacokinetic parameters

The PKs of docetaxel have been previously studied in a
phase 1 trial in 29 pediatric patients who received docetaxel
as a 1-h infusion at doses ranging from 55 to 235 mg/m?
[19]. This study has shown that Bayesian estimation, using
three concentration—time data and the adult population PK
model as prior information [20], performs well with respect
to both bias (mean relative-error prediction +11.4 %) and
precision (root-mean-squared relative-error prediction
21.7 %) for estimating docetaxel clearance when compared
to classical compartmental analysis. Therefore, optimal
sampling strategy was applied in this phase 2 study, and a
series of 1 mL blood samples were collected just before the
end of docetaxel infusion, at 45 min, and 5 h post-infusion.
Plasma samples were analyzed using liquid chromatogra-
phy/tandem mass spectrometry with a lower limit of quanti-
fication of 1 ng/mL [21]. The three-compartment structural
adult model with first-order elimination was used as prior
information. Estimates of adult population PK were clear-
ance of 36.8 L/h, volume of distribution of central com-
partment of 7.83 L, a steady-state volume of distribution
of 122 L, and a terminal half-life of 10.0 h. The combined
administration of docetaxel, cisplatin, and 5-fluorouracil in
adults had no influence on the PKs of the individual drugs
[22]. The analysis was focused on docetaxel plasma clear-
ance and area under the curve (AUC) parameters.

Results

Between November 2007 and November 2008, a total of
75 patients, accrued in 26 centers in 14 countries (Table 1),
were randomized, 50 to receive TPF and 25 PF.

The treatment groups were comparable regarding demo-
graphics and baseline disease characteristics (Table 2).
Median patient age was 16 years: 64 % of patients in both
groups were Caucasian/white, while the proportion of
Asians was lower in the TPF arm. Most patients had undif-
ferentiated NPC and stage IV disease (Appendix 1). Five
(6.6 %) patients had distant metastasis at diagnosis.

The vast majority of patients (94 % in the TPF and
92 % in the PF arm) completed the induction treatment
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Table 2 Patient baseline characteristics

PF group (n =25) TPF group (n = 50)

Median age, years (range) 16 (9-21) 16 (9-21)
Race, n (%)
Caucasian/white 16 (64) 32 (64)
Black 0 2(4)
Asian/oriental 9 (36) 13 (26)
Other 0 3(6)
Sex, n (%)
Male 19 (76) 35 (70)
Female 6 (24) 15 (30)
WHO classification, n (%)
Type II (non-keratinized) 1 (4) 7(14)
Type III (undifferentiated 24 (96) 43 (86)
carcinoma)
Differentiation grade tumor cell, n (%)
Well differentiated 0 1(2)
Poorly differentiated 2(8) 6 (12)
Undifferentiated 23 (92) 43 (86)
Overall disease stage, n (%)
1B 1(4) 3(6)
I 11 (44) 18 (36)
v 13 (52) 29 (58)
Metastatic disease, n (%) 2(8) 3(6)

WHO World Health Organization

as per protocol. Of the five patients who did not complete
the induction treatment, three in the TPF group were due
to transaminase elevation, disease progression, or patient’s
request, and two in the PF group were due to one case of
neutropenic infection with thrombocytopenia and one case
of septic shock. One patient in the PF group had a major
deviation (received 5-floxuridine instead of 5-fluorouracil
in Cycle 1), and 37 patients had minor deviations involving
small changes in dosage (13 patients in the TPF and two
in the PF group). Most patients received docetaxel and cis-
platin as specified in the protocol, with a median relative
dose intensity of 98.6 % for both drugs. The median rela-
tive dose intensity of 5-fluorouracil was 98.6 % in the TPF
group and 98.5 % in the PF group (Table 3).

Efficacy

As shown in Table 4, six patients were not evaluable; one
had inappropriate and five had no radiological assessments
after induction chemotherapy.

One patient in the TPF group and no patient in the PF
group had a CR in all target and non-target lesions. Con-
cerning the primary tumor, CR rate was 12 % in the TPF
and 8 % in the PF group. For regional nodal disease, CR
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rate was 4 % for TPF and 0 % for PF group. Overall, there
were no differences between the two treatment groups.
Thirty-eight patients (76 %) given TPF and 20 (80 %)
given PF experienced a partial response.

The median follow-up time from the date of randomiza-
tion was 3.3 years (range 0.1-48.1 months). The estimated
3-year OS rate was 78.0 % (95 % CI 60.8-95.1) for the PF
group and 85.7 % (95 % CI 75.9-95.5) for the TPF group
(p value 0.48) (Fig. 1). By the end of the 3-year follow-
up, 13 of the 75 patients had died (five in the PF and eight
in the TPF group): Four deaths in the PF and seven in the
TPF group were due to disease progression; one in the PF
group was due to febrile bone marrow aplasia and septic
shock during treatment and one in the TPF group to severe
hematemesis during the follow-up period.

Safety

An overview of safety from visit 1 to the start of the consol-
idation period is available in Appendix 2. The overall inci-
dence and severity of AEs were similar in both induction
treatment groups, with vomiting (84 %), nausea (62 %),
alopecia (56 %), diarrhea (36 %), and neutropenia (30 %)
being the most frequent in the TPF group and vomiting
(80 %), nausea (32 %), neutropenia (28 %), and pyrexia
(16 %) in the PF group. AEs occurring at least 10 % more
often in the TPF group than in PF group were anemia (16
vs 4 %), abdominal pain (38 vs 12 %), constipation (12 vs
0 %), nausea (62 vs 32 %), diarrhea (36 vs 12 %), stomati-
tis (18 vs 4 %), hyponatremia (10 vs 0 %), and alopecia (56
vs 4 %).

The most common SAEs consisted of hematologic dis-
orders (14 % TPF, 16 % PF). The incidence of gastrointes-
tinal AEs was similar in the two groups, but gastrointesti-
nal SAEs were more frequent in the TPF group (14 % TPF,
0 % PF).

Other significant AEs were hypersensitivity reactions
(four patients in the TPF group) and convulsions in three
patients (one in TPF and two in PF patients—none had a
history of seizures, but two revealed grade 4 hyponatremia
at the time of their seizures).

Two patients in each group had their treatment discontin-
ued due to AEs. In the TPF group, these were a grade 4 and
a grade 2 transaminase elevation (the latter patient discon-
tinued 5-fluorouracil only), and in the PF group, one patient
had grade 3 neutropenic infection with grade 4 thrombocy-
topenia and one had grade 4 septic shock. Nineteen patients
(13 TPF, six PF) had their treatment interrupted or delayed
during the induction period due to AEs, mainly involving
neutropenia or hypersensitivity. The number of patients that
delayed starting consolidation phase was 52 % in PF group
and 56 % in TPF group.
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Table 3 Exposure to study
treatment

PF group (n = 25) TPF group (n = 50)

Theoretical cumulative dose for cisplatin (mg/m?) 240 225

Reported cumulative dose (mg/m?)

Median 236.9 221.8

Min. 78 73

Max. 299 235
Theoretical dose intensity for cisplatin (mg/m?*/week) 26.7 25
Reported dose intensity (mg/m%/week)

Median 26.3 24.6

Min. 23 12

Max. 33 27
Theoretical cumulative dose for docetaxel (mg/mz) 0 225
Reported cumulative dose (mg/m?)

Median 0 221.8

Min. 0 73

Max. 0 235
Theoretical dose intensity for docetaxel (mg/m?/week) 0 25
Reported dose intensity (mg/m?*/week)

Median 0 24.6

Min. 0 12

Max. 0 27
Theoretical cumulative dose for 5-fluorouracil (mg/m2) 12,000 9000
Reported cumulative dose (mg/m?)

Median 11,820 8866.3

Min. 3925 2935

Max. 12,071 9411
Theoretical dose intensity for 5-fluorouracil (mg/m?*/week) 1333.3 1000
Reported dose intensity (mg/m?/week)

Median 1313.4 986.0

Min. 901 359

Max. 1360 1081

Table 4 Overall response rate at central review after the induction
phase

PF group (n = 25) TPF group (n = 50)

Complete response 0 12 %)
Partial response 20 (80 %) 38 (76 %)
Stable disease 2 (8 %) 6 (12 %)
Progressive disease 0 2 (4 %)
Unknown 0 12 %)
Missing 3 (12 %) 2 (4 %)
Pharmacokinetics

The docetaxel PK analysis was performed in 28 of the
50 patients (19 male, nine female) with a median age of
16 years (range 10-21). The median body surface area was
1.49 m? (range 0.81-1.89). The mean (£SD) docetaxel

clearance was 40.0 £ 18.8 (range 11.8 to —85.4) L/h cor-
responding to a mean AUC of 3.41 £ 1.98 (range 1.64—
8.82) pg h/mL. Mean AUC was similar compared with
that observed in adult patients (n = 52) with several tumor
types [23, 24], treated at docetaxel monotherapy dose of
75 mg/m? with a mean value of 3.51 + 1.76 (range 1.74—
12.7) ug h/mL (mean adult clearance 42.4 £ 13.3 L/h,
24.3 + 7.09 L/h/m?) (Fig. 2).

Discussion

Although radiotherapy has been the mainstay of treat-
ment in both adult and pediatric NPC patients, concomi-
tant chemoradiotherapy with three adjuvant PF cycles
was accepted as standard treatment of adult NPC patients
after the publication of the landmark Intergroup Study
0099 [10]. While most of the experiences were with
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Fig. 1 Kaplan—-Meier estimates of overall survival (intent-to-treat
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arm (in blue) and 85.7 % (95 % CI 75.9-95.5) in TPF (in red). The p

value from log-rank test is 0.48, and the hazard ratio from Cox model
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Fig. 2 AUC versus age in pediatric patients (n = 28) compared with
adult data at 75 mg/m2 (n=52) (23, 24]

cisplatin/5-fluorouracil-based chemotherapy, either as
induction or concurrent treatment, the role of taxanes in the
management of adult NPC is not definite. Initially, cisplatin
and docetaxel were used as induction treatment in adult
NPC patients with outstanding compliance and efficacy
[25]. Neoadjuvant TPF, followed by concurrent chemora-
diation, was also reported to be well tolerated and produced
encouraging outcomes in patients with locally advanced
NPC [26]. However, both strategies had not yet been com-
pared against standard treatment of a PF regimen in rand-
omized, controlled trials.

Here, we report the results of the first randomized phase
2 trial in pediatric and adolescent NPC patients, comparing
TPF and PF regimens. It represents the largest published
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series of NPC pediatric patients treated prospectively in the
context of a trial.

This study was developed with the hope that adding
docetaxel to a PF regimen would yield better response
rates than a PF regimen. However, analysis of the primary
efficacy endpoint showed no significant difference between
the two groups. The CR rates reported in this study were
lower than those assumed when the sample size was calcu-
lated (31 % for TPF and 20 % for PF), based on the North
American Pediatric Oncology Group (POG) study [6] that
used four courses of a regimen consisting of methotrexate,
cisplatin, 5-fluorouracil, and leucovorin. It is noteworthy
to mention that this rate was calculated in only 16 cases.
Conversely, the CR rate was 14 % after three courses of
the same regimen in the GPOH study on 55 patients [7].
The GPOH series resembled ours in regard to the higher
proportion of stage IV disease (53 %) as compared to
the POG series (13 %). These differences may partially
explain the difference in the observed response rate com-
pared to the one initially assumed, but the accuracy and
the conservative approach to assessing response in the pre-
sent study may have played a part as well. In our study,
the response was assessed blindly by an independent panel
of experts who reviewed the radiological scans of patients
to assign appropriate objective response—whereas none
of the previously published pediatric studies used blinded
investigators. This hypothesis may be confirmed by look-
ing at overall response rate (76 and 80 % in our TPF and
PF groups vs 93.7 % in the POG and 90 % in the Italian
series) [4, 6].

Most of the patients in our study received their chemo-
therapy in accordance with the protocol with a dose inten-
sity higher than 95 % in both arms. The incidence and
severity of AEs were similar in the two induction treat-
ment groups. As expected, most AEs involved the gastro-
intestinal and blood/lymphatic system. Delays or interrup-
tions were mainly due to neutropenia and hypersensitivity
reactions. PK analysis showed that the mean AUC in pedi-
atric patients treated with 75 mg/m? docetaxel was similar
to findings in adults [23]. A narrower range of AUC might
suggest that the variability of PK in children may be less
than in adults, possibly due to better or more homogene-
ous organ function. As in adults, combining cisplatin and
5-fluorouracil had no influence on the PK of docetaxel
[22].

There are no other published experiences with TPF
chemotherapy in pediatric patients. Docetaxel was
evaluated in monotherapy in phase 1 and 2 studies [19,
27, 28]. The maximum tolerated dose was 125 mg/mz,
and neutropenia was the dose-limiting toxicity [19].
When docetaxel was given with granulocyte colony-
stimulating factor, the maximum tolerated dose was
higher (185 mg/m?), and generalized erythematous
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desquamating skin rash and myalgias were the dose-
limiting toxicity [27]. The combination of cisplatin and
docetaxel was previously evaluated in a limited series
of ten pediatric NPC patients in a preradiation setting
[29]. The 2-year OS rate was 90 %, and the event-free
survival rate was 70 %.

Survival analysis in the present study showed no sta-
tistically significant difference among the two treatments:
The 3-year OS rate was 78.0 and 85.7 % in the PF and
TPF groups, respectively, and in the same range as in
other studies including metastatic patients. The best OS
rate in non-metastatic patients was reported in the last
GHOP study (97.1 %), using maintenance therapy with
interferon to boost the immune system’s capacity to cap-
ture cells harboring the EBV genome [8]. The role of
interferon in NPC treatment remains controversial, even
if interest in immunotherapy is growing and, in particular,
the possibility of adding autologous cellular immunother-
apy with EBV-specific cytotoxic T cells in EBV-positive
patients [3].

Although the use of neoadjuvant chemotherapy in NPC
among pediatric oncologists is quite standard, its use is not
evidence based. The absence of improvement from adding
docetaxel to PF could be justified by the lack of benefit of
induction chemotherapy or by the fact that two drugs may
reach a plateau of efficacy.

Strong collaboration between pharmaceutical compa-
nies, regulatory agencies and pediatric oncology coop-
erative groups should be encouraged in order to determine
the best way to provide innovative drugs for rare pediatric
tumors. This study is an example of such worldwide col-
laborative efforts, and while it did not show a substantial
clinical benefit by adding docetaxel in this population, the
conduction and demonstration of feasibility of such a study
were successful.
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Appendix 1

See Table 5.

Table 5 Baseline disease stage

Overall stage

PF group (n = 25)

TPF group (n = 50)

Stage TNM

1B 14 %) 3(6 %)
T1, N1, MO 0 12 %)
T2, N1, MO 1 (4 %) 0
T2b, N1, MO 0 12 %)
T2b, Nx, MO 0 1 (2 %)

I 11 (44 %) 18 (36 %)
T1, N2, MO 0 12 %)
T2, N2, MO 14 %) 12 %)
T2b, N2, MO 14 %) 2 (4 %)
T3, N1, MO 2 (8 %) 3(6 %)
T3, N2, MO 7 (28 %) 9 (18 %)
T3, NO, MO 0 1 (2 %)
T4, N2, MO 0 12 %)

v 13 (52 %) 29 (58 %)
T1, N3b, MO 0 12 %)
T2a, N3a, MO 0 12 %)
T2b, N3, MO 1(4 %) 0
T2b, N3a, MO 1(4 %) 12 %)
T3, N3, M1 0 1(2 %)
T3, N3, MO 1 (4 %) 2 (4 %)
T3, N3a, MO 1(4 %) 1(2 %)
T4, N1, MO 1(4 %) 2 (4 %)
T4, N2, M1 2 (8 %) 12 %)
T4, N2, MO 5 (20 %) 14 (28 %)
T4, N3, MO 0 3(6 %)
T4, N3a, M1 0 12 %)
T4, N3b, MO 1 (4 %) 0
T4, NO, MO 0 12 %)

TNM tumor, node, metastasis
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Appendix 2

See Table 6.

Tab}e 6 Adversé events in From visit 1 to start of consolidation period PF group (n = 25) TPF group (n = 50)

the induction period—safety

population All grades Grade 3/4 All grades Grade 3/4
Patients with any AE 25 (100 %) 14 (56 %) 48 (96 %) 27 (54 %)
Patients with treatment-related AE 24 (96 %) 12 (48 %) 47 (94 %) 27 (54 %)
Patients with any SAE 6 (24 %) 6 (24 %) 12 (24 %) 10 (20 %)
Patients withdrawn due to AE 2 (8 %) 2 (8 %) 2 (4 %) 0

AE adverse event, SAE serious adverse event

Appendix 3

See Table 7.

Table 7 Participating sites and principal investigators

Principal investigator

Site

Kamel Boudiz

Antonio Sergio Petrilli
Ferman Sima

Pan Jianji

Catherine Patte

John Subhashini

Kumar Rejnish

Talati Ahmedabad

Gouri Shankar Bhattacharyya
Marlinda Adham

Michela Casanova

Heo Dae Seog

Kim Sung-Bae

Keunchil Park

Maria Andrea de las Mercedes Ellis Irigoyen
Abdellatif Benider

Hassan Errihani

Mounir Bachouchi

Rene Tuazon

Chonlakiet Khorprasert
Pimkhuan Kamnerdsupaphon
Ben Ahmed Slim

Amel Mezlini

Ali Varan

Omer Erol Uzel

Ufuk Abacioglu

Centre Pierre et Marie Curie, Algiers, Algeria

Graacc, Sao Paulo, Brazil

INCA 1, Rio de Janeiro, Brazil

Tumor Hospital Of Fujian Province, Fujian, China

Institut Gustave Roussy, Villejuif, France

Christian Medical College, Vellore, India

Regional Cancer Centre, Thiruvananthapuram, India

Gujarat Endocrine Centre, Ahmedabad, India

Orchid Nursing Home, Kolkata, India

University of Indonesia, Jakarta, Indonesia

Fondazione IRCCS Istituto Nazionale dei Tumori, Milano, Italy
Seoul National University Hospital, Seoul, Republic of Korea
Asan Medical Center, Seoul, Republic of Korea

Samsung Medical Center, Seoul, Republic of Korea

Hospital del Nino “Dr. Rodolfo Nieto Padron,” Villahermosa, Mexico
Centre d’Oncologie Ibn Rochd Casablanca, Morocco

Institut Nationale d’Oncologie, Rabat, Morocco

Centre d’Oncologie Al Azhar, Rabat, Morocco

St. Luke’s Medical Center Quezon City, Philippines

King Chulalongkorn Memorial Hospital Bangkok, Thailand
Chiang Mai University Chiang Mai, Thailand

Hopital Farhat Hached, Sousse, Tunisia

Institut Salah Azaiez, Tunis, Tunisia

Hacettepe University Medical, Ankara, Turkey

Istanbul University, Cerrahpasa, Istanbul, Turkey

Marmara University, Istanbul, Turkey
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