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Pegylated liposomal doxorubicin hydrochloride (PLD) and
paclitaxel in recurrent or metastatic head and neck
carcinoma: a phase I/II study conducted by the Hellenic
Cooperative Oncology Group (HeCOG)
Jim Janinisa, George P. Stathopoulosb, Pavlos Nikolaidisc, Haralambos P.
Kalofonosd, Anna Kalogera-Fountzilac, Epaminondas Samantase,
Gerasimos Aravantinose, Athanassios Anagnostopoulosf, Christos Tolisg,
Thomas Makatsorisd, Sotiris K. Rigatosb, Dimitrios Bafaloukosh,
Meletios A. Dimopoulosf, John Daniilidisc and George Fountzilasc

A phase I pharmacokinetics and dose-finding study and a

phase II study of the combination of pegylated liposomal

doxorubicin HCl (PLD) and paclitaxel were conducted in

patients with recurrent or metastatic head and neck cancer

(HNC). Sixty patients with recurrent or metastatic disease

were enrolled in the study: 11 patients in the phase I study

and 49 patients in the phase II study. In the phase I study,

the initial dose level of PLD was 35mg/m2 as a 1-h infusion

with escalating increments of 5mg/m2 until the maximum

tolerated dose (MTD) was reached. A fixed dose of

paclitaxel (175mg/m2) was administered as a 3-h

infusion. The combination was administered every 28 days.

Pharmacokinetic studies performed on 10 patients

indicated that the sequence of drug administration did

not cause clinically significant modifications in the

pharmacokinetics of either drug. The MTD for PLD was

45mg/m2 (dose level 3) and the dose-limiting toxicity was

febrile neutropenia, occurring in three of five patients. The

phase II dose of PLD was 40mg/m2 (dose level 2) and a

total of 214 cycles were delivered. Grade 3 or 4 neutropenia

was observed in 26% patients and febrile neutropenia

occurred in 16% of patients. Grade 3 palmar–plantar

erythrodysesthesia (PPE) was recorded in only one patient.

The overall response rate was 28% for patients with

non-nasopharyngeal tumors [95% confidence interval (CI)

15–45%] and 28.6% for the study population (95% CI

17–43%). The median survival for the study population

was 9.7 months; 1-year survival was 38%. We conclude

that the recommended dose for the combination of

PLD and paclitaxel is 40 and 175mg/m2 every

28 days, without granulocyte colony stimulating factor

support. The combination of paclitaxel with PLD

demonstrated activity in recurrent or metastatic

HNC, a favorable toxicity profile and relative ease of

administration. Anti-Cancer Drugs 15:479–487 �c 2004

Lippincott Williams & Wilkins.

Anti-Cancer Drugs 2004, 15:479–487

Keywords: head and neck cancer, paclitaxel, pegylated liposomal
doxorubicin, chemotherapy

aSocial Security Organization Oncology Center, Athens, Greece, bHenry Dynan
Hospital, Athens, Greece, cAHEPA Hospital, Aristotle University of Thessaloniki,
Thessaloniki, Greece, dUniversity of Patras, Patras, Greece, eAgii Anargyri
Cancer Hospital, Athens, Greece, fAlexandra Hospital, University of Athens,
Athens, Greece, gUniversity of Ioannina, Ioannina, Greece and hMetropolitan
Hospital, Piraeus, Greece.

Sponsorship: This research was supported by a grant from the Hellenic
Cooperative Oncology Group (grant HE R-5/98).

Correspondence to J. Janinis, 12A Pigassou Street, Nea Kifissia, 14564 Athens,
Greece.
Tel: + 30 10 6250907; fax: + 30 10 6250907;
e-mail: janinis@germanosnet.gr

Received 18 October 2003 Revised form accepted 20 February 2004

Introduction
Pegylated liposomal doxorubicin hydrochloride (PLD)

(Caelyx; Schering-Plough, Kenilworth, NJ) has been

developed to target drug delivery to cancer cells, while

reducing some of the toxicities (myelosuppression,

alopecia and cardiotoxicity) associated with conventional

doxorubicin. Doxorubicin interferes with topoisomerase–

DNA complexes, preventing the completion of the

religation in the ligation–religation reaction of DNA

synthesis.

A number of phase I and II studies have shown that the

combined administration of PLD with radiotherapy

appears to be a highly effective approach to the treatment

of locally advanced and recurrent head and neck cancer

(HNC) [1–3]. The combination of paclitaxel with PLD

has been explored in various malignancies [4,5]. In a

recent dose-escalation phase I study in patients with

recurrent or metastatic HNC, the maximum tolerated

dose (MTD) for PLD was 50mg/m2 every 3 weeks, with

an overall response rate of 33% [6].
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Paclitaxel (Taxol; Bristol-Myers Squibb, New York, NY)

inhibits microtubule depolymerization, blocking dividing

cells at the G2/M phase of the cell cycle [7]. Several

phase I and II studies have demonstrated that, as a single

agent, paclitaxel has significant activity in HNC with

response rates ranging between 20 and 40% [8–10]. The

combination of gemcitabine and paclitaxel produced an

overall response rate of 41% [11]. Paclitaxel in combina-

tion with cisplatin, carboplatin, 5-fluorouracil (5-FU) and

ifosfamide demonstrates response rates between 33

and 62% depending on the selected patient population

[12–19]. However, platinum/paclitaxel combinations are

excessively myelotoxic [16,19].

Complementary mechanisms of action and distinct

toxicity profiles combined with the demonstrated efficacy

of both agents in the treatment of HNC make the

combination of PLD and paclitaxel an interesting regi-

men for trial. The primary end point of this study was to

determine the MTD, response rate and toxicity profile of

escalating doses of PLD when administered with a fixed

dose of paclitaxel in patients with recurrent and/or

metastatic HNC. The secondary objective was to

determine the pharmacokinetics of paclitaxel and PLD

administered in combination.

Patients and methods
Inclusion criteria

Patients with histologically proven, recurrent and/or

metastatic carcinoma of the head and neck, not curable

by surgery or radiotherapy, were enrolled. Patients aged

Z 18 years with an Eastern Cooperative Oncology Group

(ECOG) performance status (PS) r 2 and a life

expectancy of Z 3 months were eligible for the study.

Patients with squamous cell carcinoma as well as

undifferentiated or non-keratinizing carcinoma of the

nasopharynx were included. Measurable disease outside

of pre-irradiated areas was required for inclusion. The

disease could be located in previously irradiated areas

provided that subsequent progression was documented.

Previous chemotherapy prior to or concomitant with

radiation as a locoregional modality was allowed, if

administered Z 1 year before entry. Patients with prior

chemotherapy for recurrent or metastatic disease were

excluded. All patients gave an informed consent. The

protocol for the study was approved by the Hellenic

Cooperative Oncology Group (HeCOG) protocol review

committee and by the institutional review boards.

Study design

Within 1 week of study entry, all patients had a complete

history and physical examination, complete blood count,

serum chemistries (liver and renal function tests and

electrolytes), urinalysis, and ECG. Within 1 month of

study entry, all patients had a chest radiograph and

computed tomography (CT) or magnetic resonance

imaging (MRI) scans of the head and neck, as indicated.

Patients with measurable or assessable disease located in

the lungs, abdomen or bone received baseline CTor bone

scans.

Phase I study

The chemotherapy regimen consisted of 28-day cycles of

PLD in escalating doses, without intra-patient dose

escalation, and a fixed dose of paclitaxel. PLD was

dissolved in 250ml of 5% dextrose and administered over

60min on day 1 followed by paclitaxel at a dose of

175mg/m2 over 3 h on day 1. All patients were

premedicated as follows: dexamethasone 20mg i.v. 12

and 6 h before paclitaxel infusion, diphenhydramine

50mg i.v. 1 h before paclitaxel and cimetidine 300mg

i.v. 1 h before paclitaxel infusion. Standard antiemetics

were used at the discretion of the treating physician with

a recommendation to use a 5-HT3 antagonist. Granulo-

cyte-colony stimulating factor (G-CSF, 5 mg/kg/day) was

administered if absolute neutrophil count (ANC) was

<500/ml or in the case of febrile neutropenia.

PLD dose escalation

PLD was administered at an initial dose of 35mg/m2. The

dose was subsequently escalated by 5mg/m2 per dose

level. Cohorts of at least three patients were treated at

each dose level. Dose escalation could occur if no patients

had DLTafter the first cycle. DLTwas defined as grade 4

neutropenia, thrombocytopenia or febrile neutropenia;

grade 3 thrombocytopenia associated with a bleeding

episode; or any non-hematologic grade 3 or 4 toxicity

(except for alopecia and nausea). If one of three patients

had DLT, two more patients were enrolled at the same

dose level (maximum of five patients). At any dose level,

if more than 50% of patients developed neutropenia as

the DLTand/or more than 30% of patients developed any

other DLT, that dose level was defined as the MTD and

the dose level immediately below was recommended for

phase II evaluation.

Dose modifications

Dose reductions for PLD were made when granulocyto-

penia or thrombocytopenia had been present for Z 7

days or in case of febrile neutropenia. Dose reduction for

paclitaxel was performed in case of non-hematologic

toxicity specific for the drug, i.e. neurotoxicity. The

standard levels that were used in modifying the dose of

paclitaxel were as follows: level 0, 175mg/m2; level 1,

135mg/m2; level 2, 100mg/m2; level 3, 80mg/m2. Any

patient who did not tolerate the dose level of 80mg/m2

was to be discontinued. Dose escalations were not

allowed. If the ANC was <0.5� 109/l and/or platelet

count was <50�109/l on the day of treatment, the dose

of paclitaxel was reduced by two dose levels. In cases of

febrile neutropenia, whether or not it was associated with

a documented infection and/or severe bleeding, paclitaxel

was reduced by three dose levels. The ANC had to be
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Z 0.5� 109/l and the platelet count Z 100� 109/l prior

to the beginning of the next treatment cycle. A maximum

delay of 2 weeks was allowed. If hematologic recovery was

not achieved, the patient was withdrawn from the study.

In case of grade 3 mucositis, the dose of paclitaxel was

reduced by one dose level and the dose of PLD by 25%.

In patients who developed grade 4 neurotoxicity, severe

hypersensitivity reactions, symptomatic arrhythmias or

atrioventricular block (except first degree), treatment

was discontinued and the patient was removed from the

study.

Pharmacokinetic sampling and assay

Pharmacokinetic analyses were performed on 10 patients

during the first day of the administration of the

combination. Five patients were randomized to receive

paclitaxel at a dose of 175mg/m2 (3-h infusion), followed

immediately by PLD at a dose of 45mg/m2 (1-h infusion;

PAC/PLD) and five patients received the drugs in the

opposite sequence (PLD/PAC). The purpose of this

design was to determine the possible effect of either drug

on the pharmacokinetics of the other drug.

Blood samples were collected in heparinised tubes for

PLD and paclitaxel plasma levels at the following time

intervals: pretreatment, 0.25, 1, 2, 3, 4, 8, 12, 24, 48, 96

and 144 h after the start of the infusion of the first drug.

Following centrifugation, plasma was removed and stored

at –701C until analysis. All PLD and paclitaxel plasma

concentrations were determined by high-performance

liquid chromatography (HPLC) [20,21].

Chromatography for paclitaxel was performed using

a Jasco 880-PU HPLC pump (Jasco, Japan) and a

Marathon-XT autosampler (Spark, The Netherlands).

Detection was set at 227 nm with a Fasma 525 program-

mable detector, model 205UV/Vis (Linear Instruments,

San Jose, CA). An octyl 5-mm column (250� 4.6mm ID,

Alltech Associates, Deerfield, IL) was used. Chromato-

grams were recorded on a Ezchrom Chromatography

Data System laboratory automation computer system

(Scientific Software) for peak integration and quantitation.

The HPLC mobile phase for paclitaxel was prepared by

mixing 20ml of 1.0M ammonium acetate (pH 5.0) with

980ml of deionized water, 200ml of methanol and 800ml

of acetonitrile. The resulting mixture was filtered

through a 0.22-mm Durapore filter (Millipore, Milford,

MA). The flow rate was 1.0ml/min and the retention

time of paclitaxel was 9min.

Dichloromethane (3ml) was added to patient plasma

samples (1ml) for extraction. Extraction was accom-

plished by vigorous shaking for 2min. The mixture was

then centrifuged for 2min at 150 g to separate the lipid

and aqueous layers after which the dichloromethane was

withdrawn, placed in glass tubes, dried to completion

under nitrogen at room temperature and resolubilized

with 100 ml of mobile phase.

For PLD analysis blood samples were processed for

plasma, centrifuged at 2500 g for 10min at 41C and stored

deep-frozen at approximately – 201C until analyzed. A

reversed-phase HPLC assay developed by Gabizon was

used to quantify doxorubicin, the active component of

PLD. In brief, a 0.4-ml aliquot of plasma was prepared for

analysis by adding 0.4ml isopropanol, 0.4ml chloroform,

0.5 g ammonium sulfate and internal standard (dauno-

rubicin). The resulting mixture was centrifuged for

15min at 10 000 r.p.m., and the supernatant solution

was decanted and evaporated to dryness under nitrogen

at 301C and the samples were stored dry at –201C.

For analysis, the concentrated samples were reconstituted

in 200ml isopropanol and were injected at ambient

temperature on a HPLC System. The system was a

Shimadzu LC-10AD HPLC unit equipped with the

RF-10Axl fluorescence detector (Shimadzu, Kyoto, Japan),

and a reverse-phase column (LiChrospher RP-8, 5mm;

Agilent Technologies, Palo Alto, C) measuring 150�
4.6mm. The mobile phase was an acetonitrile:water (4:6

v/v) mixture adjusted to 2.60 pH with perchloric acid.

Doxorubicin was detected by fluorescence at 470 nm

excitation and 590 nm emission wavelengths, and data

processed on a PC/HP Vectra 486/33 VL equipped with a

LC-Workstation and class-LC10 software (Kyoto, Japan).

All recorded values were based on internal standard.

The linear range of the assay was established between

0.10 and 7.50mg/ml, with a lower limit of quantitation of

0.05mg/ml. The within-day coefficient of variation was

less than 9% and the overall deviation from nominal

values was less than 8%.

The post-infusion paclitaxel kinetics were described

using a three-compartment model, according to the

following multiexponential equation: Cp(t)=Ae–at+Be–bt+

C–gt, where Cp is the plasma drug’s concentration at time

t; A, B and C are hybrids constants, and a, b and g are the

apparent first-order elimination rate constants [22,23].

The half-lives (t1/2) were calculated from the equations:

t1/2a=0.693/a, t1/2b=0.693/b and t1/2g=0.693/g. Other

pharmacokinetic parameters were calculated by non-

compartmental analysis [24].

The total area under the curve (AUC0–N) was calculated

using the linear trapezoidal method with extrapolation of

the terminal phase to infinity (Clast/g) in which Clast is the

last measured concentration. The area under the moment

curve (AUMC0–N) was also calculated by the trapezoidal

rule with extrapolation to infinity ([Clast� tlast]/g+Clast/

g2). Total body clearance (Clt) was calculated by dividing
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the dose by (AUC0–N). Volume of distribution at steady

state (VDss) was calculated with the equation: VDss=

([D�AUMC/AUC2] – [D�T]/2�AUC), where T is the

infusion time. Peak plasma concentrations (Cmax) are

measured values.

The post-infusion PLD kinetics were analyzed according

to an open-two compartment model using the equation

Cp(t)=Ae–at+Be–bt. The following pharmacokinetic

parameters for PLD were determined: Cmax, (AUC0–N),

Kel, which is the elimination rate constant obtained by

linear regression on a minimum of three concentrations in

the elimination phase (known today as second distribu-

tion phase), t1/2b, Clt and VDss [25].

Phase II study

Toxicity evaluation and response criteria

Drug-induced toxicity was classified in accordance with

the ECOG common toxicity criteria (CTC) [26] and

standard WHO criteria were used for evaluation of tumor

response [27].

Every 3 cycles, response was determined by CT or MRI

scans. For disease measurable by physical examination,

response was assessed after each course of treatment. All

imaging material pertinent to tumor response to che-

motherapy was scanned (Mirage II, maximum resolution

9800� 9800 d.p.i.; UMAX Data Systems, Hsinchu,

Taiwan) and evaluated after completion of the study by

one of the investigators (A.K.F.).

Statistical analysis

The primary endpoint of the phase II study was to

evaluate the response of chemotherapy. The expected

overall response rate was assumed to be no more than

35%. A sample size of 49 patients was required to obtain

95% exact confidence limits of 22–50%. The duration of

response was calculated in the case of a complete

response from the date when the complete response

was documented until the date of progression and in the

case of a partial response from the initiation of

chemotherapy until the date of progression. Time to

disease progression (TTP) was calculated from the

randomization date to the date progression of the

disease was firstly documented (patients who discon-

tinued their treatment for any reason or probably died

from disease-related causes were considered at that time,

as having disease progression) and survival from the

randomization date to the date of last contact or to the

date of death. Analysis was conducted on an ‘intent-to-

treat basis’.

Survival curves were computed by the Kaplan–Meier

method and the log-rank test was used for statistical

inference [28].

Results
Between October 1998 and December 1999, a total of 60

patients were accrued to the study. Eleven patients

enrolled in the phase I trial and 49 patients enrolled in

the phase II trial.

Phase I study

Pharmacokinetics

Ten patients entered the pharmacokinetic study and

received either paclitaxel followed by PLD (PAC/PLD;

five patients) or PLD followed by paclitaxel (PLD/PAC;

five patients). The paclitaxel plasma concentrations were

slightly higher for all sampling times in patients who

received paclitaxel after the PLD infusion (Fig. 1).

Similarly, the AUC0–N and the AUMC0–N of paclitaxel

were higher in these patients than those in patients who

received paclitaxel before the PLD infusion (median

value 110.2 versus 91.8 and 2744.2 versus 1548.1 mmol/l�h,
respectively). The other pharmacokinetic parameters of

paclitaxel such as elimination half lives (T1/2), volume of

distribution (VDss) and total clearance (Clt) were similar

between the two groups (Table 1).

The PLD plasma concentrations were higher during the

distribution phase in the patients receiving the drug after

paclitaxel infusion, showing delayed distribution (Fig. 2).

There were no other differences in PLD pharmacokinetic

parameters in patients who received PLD before or after

paclitaxel infusion (Table 2).

PLD dose escalation

No DLTwas observed at the first two dose levels (35 and

40mg/m2, six patients, 23 cycles; Table 3). No dose

reduction or treatment delay was necessary at either dose

level. At the third dose level (45mg/m2) from a total of

five patients (19 cycles), three developed grade 4

Fig. 1
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Mean paclitaxel plasma concentrations after a 3-h infusion of 175mg/
m2 before (PAC/PLD; group A, circles) and after (PLD/PAC; group B,
squares) PLD administration.
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neutropenia. Therefore, this dose level was defined as the

MTD and the dose immediately below (40mg/m2) was

selected for the phase II evaluation. During the phase II,

PAC was given immediately after the infusion of PLD.

Phase II study

Patient population

Based on the results of the phase I study, 49 patients

were treated at dose level 2, and were evaluable for

toxicity and response based on an intent-to-treat analysis.

Forty-four men and five women with a median age of 62

years (range 38–79) were enrolled (Table 4). The

majority of patients had a good performance status

(96% performance status 2 or less). In 10 patients, the

primary tumor was located in the nasopharynx. The

remaining 39 patients had non-nasopharyngeal tumors,

the majority of which were located in the larynx, oral

cavity and oropharynx. The predominant histology was

squamous cell carcinoma (40 patients, 82%). All patients

had locoregional assessable disease, with seven patients

having metastatic disease only. Seventeen patients (35%)

presented with nodal involvement. The most common

metastatic sites included the lung and bone. Thirty-seven

patients (70%) had prior surgery with or without radio-

therapy, four patients had received radiosensitizing

chemotherapy, and three patients had received neoadju-

vant chemotherapy with cisplatin and 5-FU.

The majority of patients (78%) received between 3 and 6

cycles of the combination for a total of 214 cycles. The

median duration between cycles was 28 days (range

24–58) and the median duration of treatment was 20

weeks (range 4–35). Only 7% of the cycles were

associated with a delay in treatment mainly because of

treatment toxicity.

Of the 214 cycles, 143 (67%) were administered at full

dose for both drugs, 149 (70%) at full dose for PLD and

193 (91%) at full dose for paclitaxel. The median relative

dose intensity (DI) for PLD was 0.99 (range 0.6–1.18)

and the median relative DI for paclitaxel was 0.99 (range

0.55–1.15).

Toxicity

Neutropenia was the most common hematologic toxicity

(Table 5). Twenty-two percent of patients developed

grade 1 or 2 neutropenia and 26% developed grade 3 or 4

neutropenia. Febrile neutropenia was recorded in 16% of

patients, and was managed effectively with parenteral

antibiotics and growth factor support. Thrombocytopenia

Table 1 Pharmacokinetic parameters of paclitaxel after a 175mg/m2 dose administered during a 3-h infusion provided as a mean
value±SD (median)

Sequence of infusion PAC/PLD (n=5) Sequence of infusion PLD/PAC (n=5)

Cmax (mmol/l) 3.2 ±0.57 (3.2) 3.5±0.8 (3.49)
t1/2a (h) 3.2 ±0.74 (3.1) 4.5±1.74 (4.65)
t1/2b (h) 27.4±7.42 (29.7) 28.3±10.6 (22.8)
t1/2g (h) 203±68.9 (183.2) 131.7±44.7 (137.1)
AUC0–N (mmol/l�h) 85.8 ±18.8 (91.8) 102.8±17.3 (110.2)
AUMC0–N (mmol/l�h) 2404.8 ±1466.9 (1548.1) 3218.9±1425.3 (2744.2)
VDss (l) 113.3 ±52.17 (137.1) 106.8±87.3 (90.4)
Clt (l/h) 4.6 ±1.4 (3.9) 3.2±0.6 (3.2)

Fig. 2
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Mean PLD plasma concentration after a 1-h infusion of 45mg/m2

before (PLD/PAC; group B, squares) or after (PAC/PLD; group A,
circles) paclitaxel administration.

Table 2 Pharmacokinetic parameters of PLD after a 45mg/m2

dose administered during a 1-h infusion provided as a mean
value±SD (median)

Sequence of infusion
PAC/PLD (n=5)

Sequence of infusion
PLD/PAC (n=5)

Cmax (mg/l) 23.5±3.1 (24.0) 22.9±2.3 (21.7)
t1/2b (h) 68.4±12.8 (63.0) 78.5±28.1 (86.6)
Kel (h

–1) 0.010±0.001 (0.011) 0.010±0.004 (0.008)
AUC0–N (mg/l�h) 1324.9±279.4 (1250.0) 1987.5±1020.7 (2045.4)
VDss (l) 3.41±0.36 (3.30) 2.79±0.58 (2.79)
Clt (l/h) 0.035±0.006 (0.036) 0.028±0.014 (0.022)

Table 3 Dose escalation results

Dose level PLD (mg/m2) Paclitaxel
(mg/m2)

Patients (N) DLT (N) Toxicity

1 35 175 3 0 —
2 40 175 3 0 —
3 45 175 5 3 febrile

neutropenia

PLD/paclitaxel combination in HNC Janinis et al. 483
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was mild and never exceeded grade 2, and mild anemia

was relatively common (39%). Alopecia was the most

frequent non-hematologic toxicity and 55% of patients

developed grade 2 alopecia. Only one case of severe

(grade 3) palmar–plantar erythrodysesthesia (PPE) was

recorded after the third cycle, resulting in treatment

delay, but subsiding after treatment discontinuation. Mild

stomatitis was recorded in 26% of cases and reached grade

3 in only two patients. There were no renal metabolic

toxicities recorded. Nausea and vomiting was mild and

easily controlled with standard antiemetics.

Response rate

Of the 49 patients entered, six (all with non-nasopharyn-

geal tumors) were considered as non-responders based on

intent-to-treat analysis. Of these six patients, one died

shortly after receiving the first cycle of chemotherapy due

to disease progression, three patients withdrew volunta-

rily from the study after the first course and two patients

withdrew due to early treatment-related toxicity [one of

them due to severe (grade 3) leukopenia and neurotoxi-

city, and the other due to severe (grade 4) dermatitis].

The overall response rate for patients with non-nasopharyn-

geal tumors was 28% with a 95% confidence interval of

15–45% (Table 6). All were partial responses and 13

patients (33%) maintained stable disease as their best

response. Response rate among the 10 patients with

nasopharyngeal tumors was higher (one with complete

response, two with partial response and five with stable

disease) than in patients with non-nasopharyngeal

tumors. No significant difference was found in response

rate in regard to site of disease (Fisher’s exact test:

p=0.316) (Table 7).

Table 4 Baseline patient demographics and disease character-
istics for phase II

n %

N 49
Age
median 62
range 38–79

Sex
male 44 90
female 5 10

Performance status
0 15 31
1 27 55
2 5 10

Unknown 2 4
primary site
nasopharynx 10 20
oropharynx 9 19
hypopharynx 2 4
larynx 15 31
oral cavity 8 16
paranasal sinuses 2 4
salivary glands 1 2
other 2 4

Histologic type
SCC 40 82
undifferentiated 4 8
undifferentiated +
mucoepidermoid

1 2

other 3 6
unknown 1 2

Extent of disease
locoregional
primary 31 63
nodes 17 35
skin 1 2

distant
lung 9 18
liver 2 4
bone 6 12
other nodes (axillary,
mediastinal)

2 4

only locoregional 32 65
only distant 7 15
both 9 18
unknown 1 2

Prior treatment
no 2 4
surgery 37 80
radiotherapy 29 59
chemotherapy 7 14
unknown 1 2

Table 5 Per patient incidence of toxicity accrued to ECOG CTC

Grade 1/2 (%) Grade 3/4 (%)

Anemia 39 4
Neutropenia 22 26
Febrile neutropenia 16
Leukopenia 26 24
Thrombocytopenia 4
Nausea and vomiting 14
Allergic reactions 10
Myalgias/arthralgias 20
Peripheral neuropathy 31 2
Rash 6
Stomatitis 26 4
Infection 4
Fatigue 22
PPE 12 2

Table 6 Responses (n, %) by location of primary tumor

Nasopharyngeal Non-nasopharyngeal

CR 1 (10) —
PR 2 (20) 11 (28)
SD 5 (50) 13 (33)
PD 2 (20) 9 (23)
NE — 6 (15)
ORR 3 (30) 11 (28)

CR, complete response; PR, partial response; ORR, overall response rate; SD,
stable disease; PD, progressive disease; NE, non-evaluable. Values were
rounded up. Overall p=0.284 (Fisher’s exact test) shows no significant
difference among the responses between the two groups.

Table 7 Responses (n, %) by site of disease

Locoregional Distant h

CR 1 (3) — —
PR 10 (31) 3 (43) —
SD 12 (37.5) 2 (29) 3 (33)
PD 5 (16) 2 (29) 4 (44)
NE 4 (12.5) — 2 (22)
ORR 11 (34) 3 (43) —

See Table 6 for abbreviations. Values were rounded up. Overall p=0.316
(Fisher’s exact test) shows no significant difference among the responses
between the three groups.
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Survival analysis

At the time of median survival assessment there were 44

recorded events (36 due to the underlying disease, four

from a cardiac cause, one from a stroke and three from

unknown cause). The median survival for the total

population was 9.7 months (range 0.13–56+ ) and the

median time to disease progression was 5.8 months

(range 0.13–38.2). Patients with nasopharyngeal tumors

did not differ significantly, in terms of survival, compared

with those who had non-nasopharyngeal tumors (20.2,

95% CI 2.4–38.0 versus 7.9, 95% CI 5.8–10.0 months,

respectively, p>0.05). For the patients who achieved a

clinical response, the median duration of response was 8.7

months (range 2.9–46.9+ ) and the median time to

progression was 5.8 months (range 0.13–38.2). Median

duration of response for patients with non-nasopharyn-

geal tumors was 8.7 months (range 2.9–46.9+ ). Among

patients with nasopharyngeal tumors, the three responses

(one complete and two partial) that were recorded, as

previously stated, lasted for 16.8, 14.2 and 7.1 months,

respectively. Tumor location was not a predictive factor

for time to progression or for response duration (p>0.05

in both cases).

Discussion
With an apparent standstill in response and survival rates,

quality of life issues addressing toxicity due to che-

motherapy, ease of administration and patient conveni-

ence are essential factors to be considered in the design

of chemotherapy for this group of patients that is

particularly prone to chemotherapy side-effects. The

successful introduction of non-platinum couplets in

advanced or metastatic non-small cell lung cancer served

as a model for this group of patients. The HeCOG has

been exploring paclitaxel-based combination chemother-

apy for patients with advanced and recurrent HNC over

the past decade. Substitution of carboplatin for cisplatin

[17,18], the addition of gemcitabine to regimens [11] and

the use of taxane-based non-platinum regimens have all

been investigated in this patient population. Initial

encouraging phase II data with PLD against HNC

prompted the group to explore the combination of

paclitaxel with PLD [6]. Paclitaxel was used at an

intermediate dose of 175mg/m2 based on the results from

the ECOG randomized study which suggested that

no advantage was gained by using high (200mg/m2)

doses [16].

Paclitaxel demonstrates proven activity against HNC as a

single agent with response rates of 20–40% [8–10]. In

preclinical studies paclitaxel demonstrates synergy with

cisplatin [29]. In a number of phase II trials paclitaxel

combined with cisplatin or carboplatin yielded varying

response rates between 33 and 62%, depending on the

selected patient population, without any substantial

improvement in survival [12–19]. The evidence from

the literature, however, suggests that the above combina-

tion is associated with substantial myelotoxicity. Foras-

tiere et al. reported a 70% incidence of grade 3 or 4

neutropenia and an unacceptably high (10%) toxic death

rate when combining low-dose or high-dose paclitaxel

with cisplatin, despite the use of prophylactic granulocyte

macrophage colony stimulating factor (G-CSF) [14]. It

was postulated that the excessive toxicity was related to

the 24-h infusion of paclitaxel. In another study, however,

using paclitaxel at the same high dose of 200mg/m2 but

at a 3-h infusion rate in combination with carboplatin,

Clark et al. reported a 38% incidence of grade 3 or 4

leukopenia and an 8% toxic death rate [19]. Clearly the

combination of paclitaxel with cisplatin or carboplatin

with moderate response rates and excessive toxicity,

cannot replace the gold standard of cisplatin with

continuous infusion of 5-FU.

From the pharmacological point of view, the interaction

between paclitaxel and epirubicin or doxorubicin has

been studied previously with some conflicting results

[30,31]. However, it is generally accepted that when

doxorubicin is infused shortly after paclitaxel, its

clearance is slowed down. Because the pharmacokinetic

profile of PLD is considerably different from that of

conventional doxorubicin, we investigated whether there

was a sequence-dependent interaction between PLD and

paclitaxel by examining the pharmacokinetics of both

drugs. The initial administration of paclitaxel as a 3-h

infusion did not appear to affect the kinetic behavior of

PLD, except perhaps causing some delay of its distribu-

tion resulting in higher concentrations only during the

distribution phase.

Conversely, the initial administration of PLD as a 1-h

infusion resulted in slightly higher plasma concentrations

and higher AUC and AUMC of paclitaxel. This could be

explained by the decreased distribution of paclitaxel after

the first exposure to the PLD, since the elimination

process of paclitaxel was not affected in this study. The

sequence of drug administration did not cause clinically

significant modifications in pharmacokinetics of both

drugs, although an interaction cannot be excluded in view

of the limited number of patients studied.

In the present study, prophylactic G-CSF was not used,

and the reported rates of neutropenia and febrile

neutropenia (26 and 16%, respectively) did not differ

from those of other studies. Most importantly there were

no deaths from neutropenic sepsis. Therefore this

combination and schedule of paclitaxel with PLD does

not warrant routine G-CSF use, since neutropenia rates

are acceptable by international standards.

Minimizing the incidence of chemotherapy-induced

mucositis is of utmost importance in this patient
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population with substantial coincident weight loss

and dehydration. Prior radiation therapy may exacerbate

chemotherapy-induced mucositis; however, it was

not common in this study (4%). Using PLD as a

single agent in a phase I study in a similar group of

patients Caponigro et al. reported severe stomatitis in

four of 24 patients (16%) treated at dose levels between

40 and 50mg/m2 administered in 3-week intervals [6].

These results contrast with the high incidence of grade

3/4 mucositis reported with the cisplatin/5-FU-

based regimens; approximately 20% for cisplatin/5-FU

and approximately 40% for cisplatin/5-FU/leucovorin

[32–34].

Skin toxicity manifested in nearly all cases in the form of

PPE, a painful dry desquamating dermatitis, affecting

mainly hands and feet. Caponigro et al. reported an

incidence of grade 1–3 PPE in 58% of patients receiving

PLD at 3-week intervals [4]. In the present study, the

incidence of all grades of PPE was relatively low (14%),

possibly due to a lower dose and longer cycle length

(every 4 weeks). It should be noted, however, that two

patients withdrew early from the study due to grade 4

dermatitis. As in Caponigro’s study, PPE occurred usually

after the third cycle and was managed principally by

increasing cycle length.

The response rate in the present study is comparable

with those reported from other phase II studies.

Using the paclitaxel and carboplatin combination,

Clark et al. reported an overall response rate of 27%,

Fountzilas et al. a response rate of 20% and Stathopoulos

et al. a response rate of 39% [17–19]. Dunphy et al.
reported higher response rates (54%); however,

newly diagnosed and previously untreated patients,

as well as patients with nasopharyngeal tumors

which are highly chemosensitive were included in the

study [35]. Using paclitaxel with gemcitabine as a

non-platinum alternative, Fountzilas et al. reported an

overall response rate of 41% with 11% complete responses

[11].

A unique aspect of this study was that a novel non-

platinum combination was introduced in the manage-

ment of recurrent and metastatic HNC, and generated

response rates which were comparable to other platinum-

containing regimens reported in the literature. In

addition, the favorable toxicity profile along with its

apparent ease of administration on an outpatient basis

makes this combination an attractive non-platinum

alternative in the management of recurrent and meta-

static HNC. Since both PLD and paclitaxel are radio-

sensitizing agents, their combination could serve as a

basis for chemoradiotherapy protocols using re-irradiation

in order to augment response rates in locoregionally

recurrent HNC [1,36].
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