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Abstract—Fifty-one patients with recurrent or advanced squamous cell carcinoma of the head
and neck received carboplatin 70 mg/m?/day bolus X 5 days i.v. and 5-fluorouracil (5-FU)
1000 mg/m?*/day by continuous infusion i.v. for 5 days as initial chemotherapy. There were
Jour complete responders (CR) and 12 partial responders (PR). Durations of CR were 6.8
months, 7.2+ months and 14.8+ months with one patient lost to follow up after achieving CR.
For objective responders the median relapse-free survival from the time of response was 5.3
months and survival from registration 11.7 months. The median survival for all patients was 4.8
months. The major toxicities were myelosuppression and mucositis. Neutropenia (<1.0 X 10°/1)
occurred in 19% of patients, thrombocytopenia (<50 X 10%/1) in 17% and severe (WHO grade
three or four) mucositis was experienced by 28% patients. This combination had less gastrointestinal
and nephrotoxicity than platinum containing combinations and can be used in patients with a

poorer performance status.

INTRODUCTION

COMBINATION CHEMOTHERAPY 1n recurrent or meta-
static squamous cell carcinoma of the head and
neck has been disappointing because responding
patients rarely have a survival advantage. One of
the most promising combinations, cis-platinum and
continuous infusion 5-FU, produces response rates
in up to 70% of patients with improvement in
performance status and survival in some cases [1].

The value of ¢is-platinum in combination chemo-
therapy for head and neck cancer has been demon-
strated in randomized studies by the EORTC and
SAKK groups [2, 3]. However, the severe gastroin-
testinal toxicity and nephrotoxicity and the required
fluid loading with ¢is-platinum limits the use of such
combinations to patients with a good performance
status and normal renal function.

Carboplatin is an analogue of cis-platinum which
in phase I trials showed markedly less gastrointes-
tinal toxicity and less nephrotoxicity and did not
require fluid loading. Its dose-limiting toxicity was
myelosuppression  [4, 5].  Moreover, linear
relationship between creatinine clearance and plate-
let nadir was established allowing for accurate dos-
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age reduction in the presence of renal impairment
[6, 7]. Rozencweig et al. suggested that a daily for 5
day schedule for carboplatin was associated with
less nausea and vomiting than a single bolus dose
although there was no advantage shown for any
particular schedule in NCI studies [4, 5]. The single
agent activity of carboplatin in both schedules is
similar to cis-platinum in phase II studies in head
and neck cancer [8, 9].

This phase IT trial of carboplatin and continuous
infusion 5-FU was undertaken to investigate the
efficacy and toxicity of this combination for treating
recurrent or metastatic squamous cell carcinoma of

the head and neck.

MATERIALS AND METHODS

Eligible patients had histologically confirmed
incurable recurrent advanced or metastatic squam-
ous cell carcinoma of the head and neck with
measurable or evaluable disease. Other eligibility
requirements were no prior chemotherapy, no radio-
therapy within 4 weeks prior to entering the study,
a performance status of ECOG 0-3, adequate bone
marrow reserve with WBC >3.5 X 10%/1 and plate-
lets >100 X 10°/1, and a creatinine clearance of
0.4 ml/s or above. Written informed consent was
required.

Treatment consisted of carboplatin (David Bull
Laboratories, Australia) 70 mg/m? i.v. over 1 h
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daily for 5 days and 5-FU 1 g/m?/day by continuous
infusion for 5 days commencing on day 1. Cycles
were repeated every 28 days if the WCC
>3.5 X 10%/1 and the platelets >100 X 10%/1.

If the pretreatment creatinine clearance was
between 0.6 and 0.8 ml/s carboplatin dose was
reduced by 75% and between 0.4 and 0.6 by 50%.
If grade 3 or 4 toxicity occurred the doses of
carboplatin and 3-FU were reduced by 20% for
subsequent courses. Standard World Health
Organization criteria for response and toxicity were
used [10].

All analyses were performed using the BMDP
Statistical Software Package [11].

Survival was calculated from the day of entry onto
the study whilst relapse-free survival for responders
was calculated from the date of documented
response until progression. The product limit
(Kaplan—Meier) method was used to estimate sur-
vival and relapse from survival distributions and the
log-rank test used to assess the effect of pretreatment
characteristics on survival. Response rates were
compared using chi-square tests or tests for linear
trend where levels of the independent variable were
ordinal. The effect of pretreatment characteristics
on response and survival was addressed using chi-
square and log-rank tests respectively.

RESULTS

Fifty-one patients previously untreated with
chemotherapy received 142 courses of carboplatin
and continuous infusion 5-FU (median number of
courses 2, range 1-6). The patients were predomi-
nantly in their sixth or seventh decade and most
had a performance status of ECOG 0-2 (Table 1).

Twelve patients had reeived no prior treatment
having presented with advanced disease, 12 had
relapsed after surgery, 10 after radical radiation
therapy and 16 after treatment with both modal-
ities. Most patients had locoregional disease but
one had presented with distant disease and four had
relapsed with distance disease.

There were four CRs and 12 PRs. Nine patients
died within the first month, seven of rapidly pro-
gressive disease, one with myocardial infarct and
one of asthma unrelated to disease or treatment.
None of the patients were considered toxic deaths
and none were myelosuppressed at the time of
death. The maximum response was achieved in
one to six courses of chemotherapy (median 2).
Chemotherapy for responders was discontinued
after six courses.

The median relapse-free survival for responders
was 5.3 months {6.8+ months for CR, 4 months
for PR). The durations of response for patients
achieving CR were 6.8 months, 7.2+ months and
14.8+ months with one patient lost to follow-
up after achieving CR. The median survival for

Table 1. Patient characteristics

Median
Number of ~ Number  survival
patients responding (months)

No. entered 51

Median No. courses (range) 2 (1-6)

Median age (range)  57.5 (19-72)

Male:female 44:7

Performance status (ECOG)
0 19 4 5.4
1 17 8 7.2
2 11 3 29
3 4 1 0.5

Primary site
Oral cavity 17 3 4.6
Nasopharynx 11 4 >11.7
Oropharynx 13 5 4.7
Hypopharynx 5 1 1.4
Larynx 3 2 t
Multiple 2 1 —

Prior treatment
None 12 6 11.7
Surgery only 12 3 4.6
Radiation only 10 4 4.7
Both 16 3 4.0
Unknown 1 — t

Disease at study entry
Untreated:
Stage I1I* 1 1 t
Stage IV 7 3 11.7
Multicentre 2 I t
Multisite 1 1 T
Stage unknown 1 0 T
Relapsed:
Locoregional 34 8 4.5
Locoregional and distant 4 2 4.7
Unknown 1 0 t

*UICC stage.
tInsufficient cases.

objective responders was 11.7 months (19.4 CR
and 11.7 for PR) while for non-responders who
lived for more than 1 month it was 4.6 months with
nine patients dying within 1 -month. The median
survival for all patients was 4.8 months (Fig. 1).

The influence of pretreatment characteristics on
response and survival was tested, but with small
numbers the power to detect even quite large differ-
ences is small. There was a trend for improved
survival in better performance status patients (P
trend = 0.02) but with no other characteristics
listed in Table 1 was a significant effect on response
or survival demonstrable.

The major toxicities were haecmatological and
gastrointestinal (Table 2). There were no septic
episodes in the 19% of patients who had grade 3 or
4 neutropenia and only three episodes of minor
bleeding with 17% of patients experiencing grade 3
or 4 thrombocytopenia. Patients with grade 3 or 4
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Fig. 1. Qverall survival from study entry for all patients. Median was
4.8 months.

mucositis had the doses of carboplatin and 5-FU
reduced by 20%.

The only evidence for cumulative toxicity was
with haemoglobin and creatinine clearance where
there were significant trends for lower values as the
number of courses increased (P for trend = 0.0004
and 0.014 respectively).

Phlebitis was a frequent problem but only five
patients required central venous access devices for
subsequent courses. Alopecia was partial and only
occurred in 9% of patients while no severe renal
toxicity or neuropathy was seen.

Since the toxicity was acceptable, the planned
drug doses were able to be delivered to most patients
over their course of treatment (Table 3). There was
no correlation between dose and response, however,
if patients who received greater or less than 95% of
the planned dose were compared. Only one patient

Table 2. Haematological and gastrointestinal toxicity

Table 3. Percentage of planned dose delivered per patient for all
courses while on study

Patient
CBDCA
(% dose)
>95 32
80-94 13
<80 5
Unknown |
[median 98% (54-107)]
5-FU
(% dose)
>95 32
80-94 14
<80 4
Unknown 1

{median 100% (8-106)]

WHO grade (%) [10}]

Toxicity 0 1 2 3 4

Hb

% patients 43 36 19 2 0

% courses 65 23 11 1 0
Neutrophils

% patients 42 15 24 12 7

% courses 44 24 18 8 7
Platelets

% patients 35 24 4 15 2

% courses 24 15 3 7 1
Mucositis

% patients 49 13 9 22 6

% courses 68 12 9 9 2
Nausea and vomiting

% patients 39 33 22 5 0

% courses 56 22 19 3 0
Diarrhoea

% patients 91 2 2 4 0

% courses 97 1 1 1 0

EJC 25:2-B

withdrew from the study because of toxicity when
he developed mucositis after his 5th course.

Twenty-one patients received further treatment
with radiation or chemotherapy following protocol
therapy or upon relapse. In no case did added
radiotherapy improve the response category
achieved by chemotherapy. The only relapsed pati-
ent who responded to further therapy was a patient
who had achieved a CR to carboplatin and 5-FU
and again responded to this regimen.

There were no documented treatment related
deaths. Of the 31 recorded deaths, 27 were due to
tumour, three of causes unrelated to tumour or
treatment and the cause was unknown in one
patient.

DISCUSSION

This study shows that the combination of car-
boplatin and 5-FU is active in advanced head and
neck cancer and well tolerated. Forastiere et al.
reported a response rate of 48 % for this combination
in head and neck cancer but gave the carboplatin
as a single bolus dose of 300 mg/m? on day 1 [13].
They excluded two patients who had an inadequate
trial of therapy from the denominator in reporting
response. Using the same exclusion criteria the
response rate in the current study is 38% (24-54%
for 95% confidence interval). The median duration
of response in Forastiere’s series at 4.7 months is
similar to ours.

There is a wide variation in response rates in
such phase I1I studies depending on patient charac-
teristics and selection as well as sample size [1,12,14].
Our study included some poor performance status
patients and the majority of our early deaths were
due to relentless and rapid progression of disease.

The advantage of substituting carboplatin for cis-
platinum in combination with 5-FU was demon-
strated in this study by the lack of gastrointestinal
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toxicity, nephrotoxicity or neurotoxicity. The lower
incidence of nausea and vomiting (72% of patients
WHO grade 0 or 1) is characteristic of carboplatin
as compared to cis-platinum but may further be
attributed to the divided rather than single bolus
doses of carboplatin as suggested by Rozencweig
from the phase I studies of the 5-day schedule of
carboplatin [4]. The spectrum of toxicities in this
study is similar to that reported by Forastiere et al.,
with myelosuppression dose limiting and mucositis
the major gastrointestinal toxicity [13]. The phleb-
itis was predominantly due to the continuous
infusion 5-FU since it appeared similar in both
studies. The cumulative toxicity demonstrated by
the trend toward falling haemoglobin values with
repeated courses of carboplatin/5-FU has previously
been reported in a phase 11 study of carboplatin as
a single agent in head and neck cancer [8]. A similar
trend for creatinine clearance is surprising, although
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Patients with a ECOG performance status toler-
ated this treatment well with one of four such
patients achieving a partial response. We were able
to treat patients with impaired renal function who
would have been excluded from receiving cis-plati-
num. Since dose modification of carboplatin can be
accurately performed due to the linear relationship
between platelet nadir and creatinine clerance,
carboplatin can be safely given in this setting [7].

Carboplatin and 5-FU is a useful alternative
to cisplatin combinations for patients with renal
impairment or who could not tolerate the gastroin-
testinal toxicity of the platinum or the fluid load
required for prehydration.
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