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Adjusting for patient selection suggests the addition of
docetaxel to 5-fluorouracil-cisplatin induction therapy may
offer survival benefit in squamous cell cancer of the head

and neck

Jean-Pierre Pignon?, Nathalie Syz?, Marshall Posner®, Robert Olivares®,
Laurence Le Lann®, Antoine Yver®, Ariane Dunant?, Freddi Lewin®,
David N. Dalley®, Adriano Paccagnella’, Samuel G. Taylor?,

Christian Domenge", Jean Bourhis' and Madhu Mazumdar

When induction chemotherapy is used in locally advanced
squamous cell cancer of the head and neck (SCCHN),
patients often receive cisplatin-5-fluorouracil (PF) followed
by radical loco-regional therapy. Phase |l studies of
docetaxel-cisplatin-5-fluorouracil (TPF) induction therapy,
with or without leucovorin (L), have achieved high survival
rates versus those reported in phase |ll PF trials. However,
the distribution of prognostic factors may vary between
phase Il and phase Il study populations, making the
extrapolation of phase Il TPF/L results to phase Ill PF
populations difficult. This study used a patient selection
standardization method and Cox model to adjust for
potential selection bias. Thus, the survival benefit from
adding docetaxel into PF induction regimens in SCCHN
could be more accurately assessed. The TPF/L dataset
comprised 195 patients from six phase Il trials. The PF
dataset of 585 patients was derived from five large
randomized trials included in the Meta-Analysis of
Chemotherapy in Head and Neck Cancer (MACH-NC)
database. TPF/L and PF datasets differed significantly
concerning the distribution of several prognostic factors.
Adjusting for these differences, the relative risk of death in
the PF versus TPF/L datasets was 1.85 (95% confidence
interval 1.37-2.49), corresponding to a 20% 2-year survival
benefit (p<0.0001). Sensitivity analyses confirmed that
this improved 2-year survival rate of TPF/L over PF was

Introduction

Most cases of squamous cell carcinomas of the head and
neck (SCCHN) are locally advanced at presentation and
are commonly treated with concomitant radiochemother-
apy. Alternatively, induction (i.e. neoadjuvant) che-
motherapy can be used. Cisplatin plus 5-fluorouracil (5-
FU) (PF) represents the standard induction therapy in
these patients [1,2]. However, despite relatively high

response rates, the impact on overall survival is less than
5% [3,4].

The taxane docetaxel has shown significant single-agent
activity in metastatic or recurrent/incurable SCCHN,
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robust, irrespective of the distribution of studied prognostic
factors between treatment datasets. We conclude that this
improved survival might be due either to docetaxel’s
pharmacologic effect or to uncontrolled prognostic
factors. Anti-Cancer Drugs 15:331-340 © 2004 Lippincott
Williams & Wilkins.
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producing response rates of 21-42% [5-7]. Six phase 11
induction studies of docetaxel-PF (TPF) with or
without leucovorin (L) (TPL/L.) have produced
high 2-year survival rates (42-82%) and overall response
rates (71-100%) in patients with locally advanced
SCCHN [8-13]. Until two currently ongoing phase
IIT studies comparing TPF-based regimens with
standard PF regimens are completed, the benefit of
adding docetaxel into PF regimens for SCCHN can be
quantified only by comparison of the phase II TPF/L
trials with ‘historical controls’. One of the best controls
comprises data collected from the PF arms of phase 111
trials.
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Many factors can influence treatment outcome in
SCCHN [14]. These prognostic variables tend to be
distributed differently in phase II study populations
compared with phase III populations, making compar-
isons of outcomes difficult. To address this problem,
Mazumdar ez /. [15] have proposed a method (herein
referred to as the ‘patient selection standardization
method’) for adjusting the outcome obtained in phase
IIT trials to account for the effect of patient selection in
the phase II trials. This approach was applied in our
analysis with the aim of anticipating the results of
the ongoing phase III trials. Here, we report the results
of a pooled analysis using Mazumdar’s patient selection
standardization methodology, as well as a classical
Cox model, to compare the survival rates achieved with
TPF/L. in phase II trials with historical data for PF
regimens after adjusting for differences in prognostic
variables.

Fig. 1

Methods

Trial identification and eligibility

At the time of analysis, six phase II trials had been
conducted assessing induction TPF/L followed by radio-
therapy (RT) in patients with locally advanced SCCHN
[8-13]. All six studies were included in the TPF/L
dataset. Comparative data on SCCHN patients treated
with PF were derived from the Meta-Analysis of
Chemotherapy in Head and Neck Cancer (MACH-NC)
database [2]. The selection process for the two subsets of
the MACH-NC data defined for the present analysis is
described in Figure 1: the ‘unrestricted’ dataset,
which included all randomized induction trials with a
platinum and 5-FU, and the ‘restricted’ dataset, which
included the largest (more than 150 patients) rando-
mized PF induction trials. Because new data collection
was needed for several of the trials, we pragmatically
limited the analysis to the largest trials with cisplatin and
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Derivation of the ‘restricted’ and ‘unrestricted’ PF datasets from the MACH-NC database (nasopharynx carcinoma excluded) [2].
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5-FU. Six trials (617 patients) in which all patients
underwent surgery were excluded from both the PF
datasets to make the data comparable with the TPF/L
trials where only a small proportion of patients received

surgery.

Patient selection and data collection

From the MACH-NC database, only those patients in the
PF induction arms of studies were included in the
analysis datasets. To ensure that the ‘restricted’ PF
patients were as well matched as possible to the TPF/L
patients, patients with the following characteristics were
excluded: stage II SCCHN; WHO Performance Status
(PS) 2-3; metastatic disease.

Data collected for each trial included: patient demo-
graphics (sex, PS, age); cancer characteristics [tumor site
and disease extension (TNM classification)]; trial details
[date of randomization (phase III) or treatment com-
mencement (phase II), date of last follow-up, mortality
status]; type of loco-regional treatment. Two MACH-NC
database trials were updated specifically for this study
(Australian and French trials).

Statistical analyses

The y*test or Fisher exact test was used to compare the
‘restricted’ PF and the TPF/L datasets with respect to
patient characteristics and loco-regional treatments. The
maturity of the data and the distribution of the duration
of follow-up were studied using an inverted Kaplan—
Meier method [16]. The primary endpoint of the pooled
analysis was survival [defined as the time from either
randomization (phase III) or first drug infusion (phase II)
to the date of either death from any cause or last contact]
analyzed on an intent-to-treat basis using the Kaplan—
Meier method [17]. As the median follow-up in the phase
IT studies (28 months) was lower than in the phase III
studies (5 years), survival comparison was limited to 2
years of follow-up. Both the patient selection standardi-
zation method and standard survival analysis methods
were used. The ‘restricted’ PF dataset was the primary
dataset for comparison with the TPF/L dataset, with the
‘unrestricted’ PF dataset included to check the findings
robustness.

Patient selection standardization method

The patient selection standardization method has been
detailed elsewhere [15]. In our analysis, the bootstrap
resampling technique was used to estimate the 2-year
survival of phase III patients receiving PF therapy from
the database so as to mimic the distribution in phase II
studies. We adapted the method to use a combination of
prognostic factors instead of a single factor. The sampling
number was increased to 1000 (to improve estimate
precision) and 2-year survival was estimated. The 95%
confidence interval (CI) of the adjusted survival rate was
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then compared with the 95% CI of the unadjusted overall
2-year survival rate of the TPF/L trials.

The size of the sample used for the bootstrap—the
allowable sample size (7,)—was calculated based on the
proportion of patients with each prognostic factor in the
phase II studies (4, #;, 43, etc.) and the number of
patients with each prognostic factor in the PF dataset
(N1, NV,, N, etc.). Hence, #, was calculated as the sum of
#1% of Ny, £,% of N,, £3% of N3, etc. We then randomly
sampled with replacement the 2-year survival times from
the PF dataset with prognostic factors in proportions
reflecting the distribution of prognostic factors in the
phase II TPF/L trials. This step was repeated 1000 times
to generate an empiric distribution of median adjusted 2-
year survival, with its 95% CI based on the percentile
method [15].

The following prognostic factors were used: age (< 50,
51-60, > 61 years); PS (WHO 0, yes/no); tumor site (oral
cavity, oropharynx, hypopharynx versus larynx versus
other); tumor status [(T) T4, yes/no]; nodal status
(N,_3, yes/no). This selection was based on the literature,
the previous study and the patient selection standardiza-
tion method constraints (i.e. limitation in the number of
prognostic classes). Each individual prognostic factor was
considered alone, then each factor was combined with T,
and lastly a combination of T, N and PS was used.
Because of missing data in the database, it was not
possible to study either resectability or the type of RT as
prognostic factors.

Standard survival analysis methods

First, univariate analyses were performed on all the
patients using a log-rank test [18,19] using the same
prognostic factors as in the patient selection standardiza-
tion analysis. In addition, univariate analyses of the effect
of stage UICC classification (IV versus III) and country
where the trial was performed (US versus other)—an
indirect method for studying the effect of RT—were
performed. The multivariate analyses using the Cox
model [20] were then performed for prognostic factors
explored using the patient selection standardization
method and, in parallel, for variables with a significant
prognostic value (i.e. p <0.05). All statistical tests were
two sided.

Results

Trial description and patient disposition

The six phase II trials assessing induction TPF/L [8-13]
enrolled 198 patients (between November 1994 and May
1999), with approximately two-thirds from the US (see
Table 1). Three patients with nasopharyngeal tumors and
histology other than squamous cell were excluded [11],
giving 195 patients for analysis. The TPF/L trials had two
to five centers per trial.
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The 11 trials in the ‘unrestricted’ PF dataset included
1071 PF-treated patients [3,4,21-29]. The five trials in
the ‘restricted’ PF dataset were conducted between 1985
and 1993, and involved five to 18 centers per trial. Most
patients were enrolled from Europe. In total, 1367
patients were enrolled, with 675 randomized to PF
[3,4,22,26,28]. Of those 675 patients, 90 (13%) were
excluded due to: stage I SCCHN (# = 51); WHO PS 2-3
(7 = 36); metastatic disease (z=1); unknown T and N
(n =2). Thus, the final ‘restricted’ PF dataset comprised
585 patients.

Patient and disease characteristics

There were statistically significant differences in patient
and disease characteristics between the TPF/L and the
‘restricted’ PF datasets: compared with PF-treated
patients, those enrolled in the TPF/L trials were younger,
had a better PS and larger tumor burden, and were more
often N,_; (resulting in more stage IV disease) (see Table
2). Patients in the TPF/L trials tended to have fewer oral
cavity and oropharynx carcinomas but more cancers of the
larynx and other sites versus those in the PF trials.
Nasopharynx carcinomas were reported for 9% of patients
in the TPF/L trials and for 3% in the PF trials.

Treatment regimens

The treatment planned for the trials in the TPF/L and
‘restricted’ PF datasets is detailed in Table 1. Patients
received 3—4 treatment cycles. For the TPF/L dataset,
the docetaxel dose per cycle was 75-80 mg/m?® in the
three trials without leucovorin and 25-95 mg/m” in the
three trials with leucovorin (most patients received more
than 60 mg/m?* per cycle). The cumulative dosage for 5-
FU was 2800 and 3000-4000 mg/m® in the 5-FU-
modulated and -unmodulated trials, respectively. The
cisplatin dosage was 75-125mg/m? in the TPF/L trials
(most commonly 100 mg/m? or above). The PF dataset
trials used similar cisplatin dosages (100 mg/m?®) but
slightly higher 5-FU dosages (4000-5000 mg/m?).

Of the six TPF/L trials, two used RT and/or surgery as
planned loco-regional treatment, three used RT with
neck dissection if needed, and one used RT alone.
Approximately 4% of the patients had primary tumor
surgery. Overall, 91% of patients received RT (hyper-
fractionated RT, 56%; standard RT, 23%; type of RT
unknown, 12%). Among the PF trials, the GETTECneol
trial planned only RT as loco-regional treatment [3]. In
the ICC-PCP trial, surgery was performed at the
investigator’s discretion following chemotherapy, or for
resection of residual disease after RT in the sequential
chemoradiation arms [28]. In the remaining PF trials, RT
and/or RT plus surgery was planned, according to the
stage and the site of the disease. Overall, 22% of patients
received both RT and surgery, 71% received RT alone,
and 3% received surgery alone (no patients received

hyperfractionated RT). The patients registered as not
having loco-regional treatment per protocol were essen-
tially patients in progression.

Survival analyses

Follow-up was truncated at 2 years in both datasets. At
this point, death had occurred in 56 of 195 patients in the
TPF/L dataset and 315 of 585 patients in the PF dataset.
Follow-up was more complete in the PF than in the TPF/
L trials: all patients from the PF dataset known to be
alive had been followed for 2 or more years versus 64% of
TPF/L-treated patients (1% followed for less than 6
months; 12% for 6-11 months; 7% for 12—17 months; 16%
for 18-23 months).

Unadjusted survival analyses

Kaplan—-Meier survival estimates for each trial in the
TPF/L and the ‘restricted’” PF datasets are shown in
Figures 2 and 3, respectively. Two-year survival estimates
for the TPF/L, ‘restricted’ PF and unrestricted PF
databases were 68% (95% CI: 60-75%), 46% (42-50%)
and 52% (49-55%), respectively. The 95% Cls do not
overlap, suggesting a significant survival advantage for
TPF/L over PE

Standardization of survival estimates for potential
phase Il design effect

Tables 2 summarizes the distribution of prognostic classes
between the TPF/L and ‘restricted’ PF datasets. Two-
year survival estimates for the ‘restricted’ PF dataset after
adjustment using the patient selection standardization
method for the distribution of survival prognostic factors
in the TPF/L trials are shown in Table 3. A combined
adjustment for tumor and node status, and PS yielded a
2-year survival estimate of 43% (29-57%) for PE

A significant survival advantage for TPF/L over PF after
adjusting for the same prognostic factors as in the
previous analyses was also found using the Cox model:
the relative risk of death in the ‘restricted’ PF dataset
compared with the TPF/L dataset was found to be 1.80-
2.31 with all 95% CI intervals excluding 1.0 (Table 3).
The results of univariate and multivariate analyses on the
‘restricted’ PF dataset using the standard approach are
shown in Table 4. In the univariate analyses, each variable
(age, PS, tumor site, T and N status, stage) emerged as a
significant prognostic factor. However, stage was excluded
from the multidimensional analysis as it correlates
closely with T and N status. In the multivariate
analysis (Cox model), all the factors (except tumor site)
emerged as having significant prognostic value. For the
‘restricted’ PF dataset, the overall relative risk of death
with PF compared with TPF/LL was 2.03 (1.53-2.70;
»<0.001) in the univariate analysis (unadjusted) and
1.85 (1.37-2.49; p =0.001) in the multivariate analysis
(adjusted).
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Table 1

5-FU) included in the ‘unrestricted’ dataset
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Summary of the six TPF/L trials, the five PF trials included in the ‘restricted’ dataset and the additional six trials (platinum plus
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Trial Country (inclusion period) Centers Tumor sites Stage Chemotherapy dose x cycle Loco-regional  Patients enrolled/
or day treatment randomized
TPF/L dataset
TAX017 The Netherlands, Belgium 5 OC, OP, HP, L /v P 75-100 mg/m2 X 4 RTor S or 48
(Posner et al.) [13] (1997-1998) F 3750 mg/m2 X 4, c.i. S+RT
T 75mg/m? x 4
TAX708 US (1998-1998) 4 OC, OP, HP, L 111\% P 75-100 mg/m? x 3 RTor S+RT 43
(Posner et al.) [12] F 4000 mg/m2 x 3, c.i.
T 75mg/m? x 3
TPFL 5 US (1994-1996) 2 OC, OP, HP, L, NP,  1lI/IV P 125 mg/m? x 3, c.i. RT+S 23
(Colevas et al.) [8] o,uU F 2800 mg/m? x 3, c.i.
L 2500 mg/m? x 3, c.i.
T 25-60 mg/m? x 32
TPFL 4 US (1997-1998) 2 OC, OP, HP, L, NP,  llI/IV P 125 mg/m? x 3, c.i. RT+S 30
(Colevas et al.) [9] o,uU F 2800 mg/m2 X 3, C.i.
L 100 mg x 3, p.o.
L 2000 mg/m? x 3, c.i.
T 60mg/m? x 3
OPTFL US (1997-1999) 2 OC,OP HP,L NP, IIl/IV P 100 mg/m? x 3 RT+S 34
(Colevas et al)) [10] o° U F 2800 mg/m? x 3, c.i.
L 200 mg x 3, p.o.
L 2000 mg/m2 X 3, C.i.
T 60-95 mg/m? x 3
Janinis® Greece (1995-1997) 3 OP, HP, NP, L /v P 120 mg/m? x 4 RT 20
(Janinis et al.) [11] F 3000 mg/m? x 4, c.i.
T 80mg/m? x 4
‘Restricted’ PF dataset
SHNG-85 Scandinavia 18 OC, OP, HP, L 1-1v P 100 mg/m? x 3 RT, RT+S 461
(Lewin et al.) [26] (1985-1992) F 5000 mg/m2 x 3, C.i.
GSTTC-86 Italy (1986-1990) 9 OC, OP, HP, O /v P 100 mg/m2 x4 RT or S+RT 237
(Paccagnella et al) [4] F 5000 mg/m? x 4, c.i.
GETTECneo1 France (1986-91) 6 OP -1V P 100 mg/m? x 3 RT 174
(Domenge et al.) [3] F 5000 mg/m2 x 3, C.i.
AHNTG Australia (1986-93) 11 OC, OP, HP, NP, -1V P 100 mg/m? x 3 RTor S or 280
(Dalley et al) [22] L, O F 4000 mg/m? x 3, c.i. S+RT
ICC-PCP¢ US, France >5 OC, OP, HP, NP, 11\Y% P 100 mg/m? x 3 RT, RT+S 215
(Taylor et al) [28] (1986-1991) L, O° F 5000 mg/m? x 3, c.i.
‘Unrestricted’ PF dataset®
Créteil-86 France (1986-1989) >3 OC, OP, HP, L -1V P 100 mg/m? x 3 RTor S+RT 156
(Martin et al.) [27] F 5000 mg/m? x 3, c.i.
Las Palmas Spain (1987-1989) 1 OC, OP, HP, NP, L  lli/IV Cb 400 mg/m? x 3 RT 42
(Tejedor et al.) [29] UFT 14 000 mg/m? x 3, p.o.
Rennes-87 France (1987-1990) >4 OP, HP -1V P 100 mg/m2 x 3 RTor S+RT 133
(Gedouin et al.) [25] F 4000 mg/mQ x 3, C.i.
Parma ltaly (1987-1991) >92 OC, OP, HP, L -1V P 100 mg/m? x 3/5 RTor S or 69
(Di Blasio et al.) [24] F 5000 mg/m? x 3/5, c.i. S+RT
CFHNS France (1988-1991) 9 OC, OP, HP, L I-1v Cb 400 mg/m? x 3 RT or S+RT 324
(Depondt et al.) [23] F 5000 mg/m? x 3, c.i.
CMGH-85¢ US (1985-1988) 1 OC, OP, HP, L -1V P 100 mg/m? x 3 RTor RT+S 48

(Adelstein et al.) [21]

F 5000 mg/m2 X 3, C.i.

Study abbreviations: AHNTG: Australian Head and Neck Trial Group; CFHNS: Carboplatin French Head and Neck Study; CMGH: Cleveland Metropolitan General
Hospital; GETTECneo1: Groupe d'Etude des Tumeurs de la Téte et du Cou (France); GSTTC: Gruppo di Studio sui Tumori della Testa et del Collo (ltaly); ICC-PCP:
lllinois Cancer Council—Paris Chicago Protocol; OPTFL: Outpatient Platin Taxotere Fluorouracil Leucovorin; SHNG: Scandinavian Head and Neck Group; TAX: Taxotere
(docetaxel); TPFL: Taxotere Platin Fluorouracil Leucovorin. Site abbreviations: HP: hypopharynx; L: larynx; NP: nasopharynx; OC: oral cavity; OP: oropharynx; O: other; U:
cervical nodes with unknown primary. Treatment abbreviations: Cb: carboplatin; c.i.: continuous infusion; F: 5-fluorouracil; L: leucovorin; P: cisplatin; p.o.: per os; RT:

radiotherapy; S: surgery; T: docetaxel; UFT: ftorafur.

225 mg/m? for five patients, 45 mg/m? for three patients, 60 mg/m? for the remaining patients.

PPatients with locally recurrent disease after surgery alone were eligible.
°Systematic use of granulocyte colony stimulating factor.

4Compared sequential with concomitant radiochemotherapy (other trials compared loco-regional treatment with loco-regional treatment plus chemotherapy).

®Trials additional to those described under the ‘restricted’ PF dataset.
*No surgery in the case of a complete response.

Sensitivity analyses

For the ‘unrestricted’ PF database, the unadjusted and
adjusted relative risk of death with PF compared with
TPF/L. was 1.72. (1.31-2.27) and 1.70 (1.24-2.33),
respectively. The exclusion of patients with tumors of
the nasopharynx or cervical nodes with an unknown

primary had little effect on the relative risk of death [1.79
(1.32-2.44)]. Sensitivity analyses were also performed
after the exclusion of the OPTFL trial (not updated) and
the GSTTC-86 trial (missing data on PS): exclusion of
either of these trials had no significant impact on the
relative risk of death [1.80 (1.32-2.46) and 1.83 (1.35-
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Table2 Comparison of the distribution of patient characteristics in
the TPF/L trials and the PF trials (‘restricted’ dataset)

Characteristic No. (%) of patients P
TPF/L trials PF trials
(n=195) (n=585)
Age (years) <0.001
<50 75 (39) 132 (23)
51-60 67 (34) 192 (33)
> 61 53 (27) 261 (45)
Sex 0.382
male 157 (81) 488 (83)
female 38 (19) 97 (17)
WHO PS <0.00*
0 92 (47) 169 (29)
1 100 (51) 289 (49)
2 3(2) 0 (0)
unknown 0 (0) 127 (22)
T <0.001
1 10 (5) 28 (5)
2 27 (14) 106 (18)
3 71 (36) 252 (43)
4 76 (39) 198 (34)
X, TO or unknown 11 (6) 1 (0)
N <0.001
0 38 (19) 165 (28)
1 27 (14) 170 (29)
2 88 (45) 105 (18)
3 40 (21) 144 (25)
unknown 2 (1) 1(0)
Stage® 0.001
1] 32 (16) 217 (37)
Y 162 (83) 368 (63)
unknown 1(1) 0(0
Tumor site <0.001
oral cavity 2 (11) 138 (24)
oropharynx 9 (36) 266 (46)
hypopharynx 29 (15) 119 (20)
larynx 9 (25) 42 (7)
other 26° (13) 209 (3)

2After excluding the missing values, the percentage of PS 0 and 1 was 37 and
63%, respectively, in the PF group. Among patients missing PS, six unidentified
patients had a Karnofsky index <70. These patients therefore had a WHO PS
> 2. Thus, one can consider that 1% (6/585) of patients in the PF trials had
PS=2.

PBased on Tand N values reported for each patient, T4ANX were classified stage
IV.

°Nasopharynx (n=

17); maxillary sinus (n=2); unknown primary site (n=7).
dNasopharynx (n=

19); unknown primary site (n=1).

2.48), respectively]. A reduction in the relative risk of
death in the PF dataset to 1.60 (1.16-2.22) was noted
when the factor ‘study performed in the US versus other
countries’ was added to the Cox model.

Discussion

In the current pooled analysis, we assessed the survival
benefit of incorporating docetaxel into induction PF
chemotherapy for patients with locally advanced
SCCHN. In the absence of comparative phase III studies
of TPE this was achieved by comparing data from phase
IT trials of TPF/L with those for the induction PFarms on
the MACH-NC database. MACH-NC is the largest
database available on the role of chemotherapy in
SCCHN. It therefore represents a valid source of
‘historical data’ for comparison. The largest PF trials
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Table 3 Estimated 2-year survival rate with PF [patient selection
standardization (Mazumdar) method] and relative risk of death
with PF versus TPF/L (Cox model) after adjustment of the
‘restricted’ PF dataset distribution of prognostic factor(s) accord-
ing to the distribution in the TPF/L dataset

Mazumdar method: 2-  Cox model: relative

year survival with PF  risk (95% CI) of death

(%) (95% CI) (allow- with PF versus TPF/L
able sample size)

Prognostic factor(s)
adjusted for

None (unadjusted) 46 (42-50) 2.03 (1.53-2.70)

TNM tumor stage: T1_o-3/T4 4 (38-49) (323) 2.09 (1.57-2.77)
Performance status: 0/1 50 (44-55) (300) 1.80 (1.35-2.39)
TNM node status: No_1/No_3 1 (36-47) (279) 2.25 (1.69-3.00)
Age: < 50/51-60/ > 61 years 7 (39-54) (188) 1.92 (1.44-2.55)
Site: oro-hypopharynx + oral 9 (44-54) (337) 1.89 (1.41-2.54)

cavity/larynx/other

T*PS 6 (37-57) (156) 1.87 (1.40-2.49)
T*N 41 (33-49) (149) 2.31 (1.73-3.08)
T*Age 8 (33-63) (101) 1.98 (1.48-2.64)
T*Site 6 (37-55) (180) 1.99 (1.48-2.67)
T*PS*N 43 (29-57) (73) 2.15 (1.60-2.88)

22-year unadjusted survival rate for TPF/L trials=68% (60-75%).

from MACH-NC were selected for our ‘restricted’” PF
dataset [3,4,22,26,28].

A pooled analysis of data from the six TPF/L trials
generated a 2-year unadjusted survival rate of 68%
(60-75%), representing a 22% absolute improvement
over the unadjusted value calculated for PF [46%
(42-50%)]. However, there were significant differences
between the two treatment datasets with regard to
prognostic factors, making simple direct comparisons of 2-
year survival rates potentially inaccurate. For example,
compared with PF-treated patients, patients enrolled in
the TPF/L trials were younger and had better PS—
factors suggesting good prognosis. However, they were
more likely to be N, 3 or T4 combined with N, ;—
factors suggesting poorer prognosis. Two methods were
used to adjust for the potential bias arising from the
differences in patient selection: the classic Cox model
[20] and a patient selection standardization method
(Mazumdar) [15]. The benefits of the patient selection
standardization method over the Cox model are that
fewer hypotheses are needed and it does not require such
large sample sizes because of the methods used to
compute confidence intervals (bootstrap sampling). The
limitations of this model—versus the Cox model—lie in
the small number of prognostic factors that can be
adjusted for and the fact that it compares timepoint
survival rates instead of whole survival curves.

In the patient selection standardization analysis, TPF/L
was associated with substantially better survival than PE
irrespective of the prognostic factor or combination of
prognostic factors adjusted for. In all of the adjustments,
with the exception of T*age, the 95% Cls for 2-year
survival with PF did not overlap with those for TPF/L,
indicating a statistically significant benefit of TPF/L over
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Table 4 Prognostic factors for overall survival in the TPF/L and ‘restricted’ PF datasets and comparison of the two treatments after
adjustment for prognostic factors—univariate and multivariate analyses

Characteristic n 2-year overall Univariate analysis (n=780) Multivariate analysis (n=780)
survival (%)
Relative risk (95% ClI) p Relative risk (95% ClI) p
Trial group
TPF/L 195 68 1 <0.0001 1 <0.0001
PF 585 46 2.08 (1.563-2.70) 1.85 (1.37-2.49)
Age (years)
<50 207 60 1 0.002 1 0.009
51-60 259 51 1.30 (0.98-1.73) 1.24 (0.93-1.64)
> 61 314 45 1.60 (1.23-2.09) 1.52 (1.15-1.99)
WHO PS
0 261 70 1 <0.0001 1 <0.0001
1 or unknown 519 42 2.40 (1.86-3.09) 2.04 (1.56-2.63)
Tumor site
oral cavity + oropharynx + 643 48 1.72 (1.01-2.94) 0.003 1.19 (0.69-2.05) 0.25
hypopharynx
larynx 91 65 1.06 (0.56-1.99) 0.87 (0.46-1.66)
other 46 66 1 1
Tumor size
X-0-1-2-3 506 56 1 <0.0001 1 <0.0001
4 274 42 1.55 (1.26-1.90) 1.56 (1.26-1.92)
Nodal status
X-0-1 403 56 1 0.002 1 <0.0001
2-3 377 46 1.38 (1.12-1.69) 1.58 (1.28-1.95)
Stage
3 249 60 1 <0.0001
4 530 46 1.58 (1.26-2.00)
unknown 1
Country
us 228 65 1 <0.001
other 5562 55 1.78 (1.38-2.30)

PF and suggesting that the prognostic factors assessed
were not the reason for the difference in survival rates
between the two therapies. The adjusted 2-year survival
rate for PF was 43-50%, and the corresponding 2-year
survival advantage for TPF/L over PF was 14-26%. In the
case of T*age, where the difference between the two
therapies was not significant, the 95% Cls appear to have
been overestimated (Cls may be overestimated by small
allowable sample sizes). Results from the Cox model
support these findings. According to the Cox model, the
adjusted relative risk of death with PF compared with
TPF/L. was 1.85 (1.37-2.49) for the ‘restricted’ PF
dataset, which translates into an absolute 2-year survival
benefit for TPF/L of 20%. Even when the ‘unadjusted’
PF dataset was used for the comparison (a conservative
estimate), a statistically significant survival advantage for
TPF/L was recorded in the Cox model [adjusted relative
risk of death with PF was 1.70 (1.24-2.33)]. Thus, the
converging evidence of the two models suggests that the
results are robust.

The robustness of these findings is further supported by
the sensitivity analyses, in particular the exclusion of the
‘other’ tumor site category, which includes mainly
nasopharynx carcinoma (which may be more sensitive to
chemotherapy than other head and neck neoplasms) [30]
and which led to similar results. Although the adjusted
relative risk of death in the PF dataset decreased from
1.85 to 1.60 when the factor ‘study performed in the US

versus other countries’ was added to the Cox model, the
advantage of TPF/L over PF remained significant.

While every effort was made to adjust for the variations in
prognostic factors between the PF and TPF/L datasets,
there remain several factors we were unable to control for.
This is illustrated by the persistent significant difference
in survival between trials within the TPF/L dataset after
adjusting for prognostic factors. This stems largely from
the difference in the trial inclusion dates (1985 —-1993 for
the PF phase III trials, 1994 -1999 for the TPF/L phase
Il trials), and includes differences in disease staging
procedures, patient selection, ancillary care and loco-
regional treatment. With regard to loco-regional treat-
ment, PF-treated patients were more likely to have
undergone surgery than TPF patients, while 56% of TPF-
treated patients received RT with a hyperfractionated
regimen (a procedure that was not employed in the PF
trials). The variable ‘study performed in the US versus
other countries’ may partly account for the difference
between the two groups since hyperfractionated RT was
used in only 27% of the TPF/L European trials and none
of the PF European trials. A meta-analysis of RT in head
and neck cancer [31] has shown that modified fractiona-
tion (hyperfractionated and/or accelerated) RT improved
5-year survival by 3% versus standard RT. The greatest
benefit was observed with hyperfractionated RT and may
be as high as 8% at 5 years. Thus, the 20% absolute
survival benefit of TPF over PF (after adjustment) may
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be partly due to these differences in loco-regional
treatment. The more frequent use of surgery, which is
associated with improved prognosis, in the PF dataset is
likely to have resulted in an underestimate of the survival
difference between the PF and TPF/LL regimens.
Differences in data maturity between the two groups
may also contribute to the results. With longer follow-up
in the TPF/L group, the difference in survival may
decrease.

In conclusion, patients in the TPF/L trials showed
significantly higher survival rates than those assessed in
the PF trials, irrespective of whether the prognostic
factors were considered either alone or in combination.
Both the patient selection standardization method of
Mazumdar ez /. [15] and the Cox model [20] suggest that
the 20% difference in 2-year survival rates is not due to
differences in the distribution of studied prognostic
factors between the populations. The survival results may
be explained by the beneficial effect of combining
docetaxel with PE by some imbalance in prognostic
factors (including differences in the type of RT used) not
accounted for in the analysis, or by both. The results of
the ongoing randomized trials comparing TPF/L. with PF
should be awaited before definitive conclusions are made,
as there are previous examples of well-conducted
unrandomized analyses not confirmed by subsequent
randomized comparisons [32]. In addition, the phase III
trials will allow the effect of adding docetaxel to
cisplatin=5-FU to be further defined and quantified in
patients with SCCHN.
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