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In a phase I study of weekly administered cisplatin, we observed a major response in 8 of 9 patients
with locally far advanced head and neck cancer. Therefore, a phase II study was initiated to explore
the activity and tolerance of this weekly cisplatin regimen. 59 patients with locally advanced head
and neck cancer were entered into this phase II study. Cisplatin was administered at a dose of 80
mg/m? weekly for 6 cycles. Cisplatin was administered in hypertonic saline (3% NaCl) as a 3-h infu-
sion with standard pre- and posthydration. 51 patients were evaluable for response and 55 for tox-
icity. Only 9 patients were able to complete the treatment with the planned dose intensity of 80 mg/
m?/week. Complete disappearance of the tumour was observed in 8 patients and a partial response
in 22 (response rate 59%; 51% of all eligible patients 95% CI limits 37-63%). Stable disease was
observed in 12 patients, and the tumour progressed in 9 patients. 47 patients subsequently received
high-dose radiotherapy, 1 radiotherapy and surgery and 4 patients second-line chemotherapy. The
median progression-free survival and median overall survival for all patients were 32 weeks and 56
weeks, respectively. Haematological toxicity consisted of anaemia, leucocytopenia (grade 3 + 4 in 17
patients) and thrombocytopenia (grade 3 + 4 in 17 patients). Because of leuco- and/or thrombocyto-
penia, treatment was delayed in 30 patients while 13 were taken off the study because of delayed
bone marrow recovery. Non-haematological toxicities were: ototoxicity grade 1 in 3 patients, grade 2
in 7 and grade 3 in 3 patients; nephrotoxicity grade 1 in 13 patients, grade 2 in 2 and grade 3 in 1
patient. Neurotoxicity grade 1 was observed in only 8 patients. Cisplatin, as a single agent, adminis-
tered at high-dose intensity, has an antitumour activity comparable with that of combination regi-
mens in locally advanced head and neck cancer. The pattern of toxicity is different: leuco- and
thrombocytopenia jeopardise the dose intensity concept; for patients ototoxicity is the more relevant
toxicity. Further studies with weekly cisplatin are of interest particularly with newer measures to
reduce toxicity. © 1997 Elsevier Science Ltd. All rights reserved.

Key words: head and neck cancer, cisplatin, phase II study, dose intensity

Eur ¥ Cancer, Vol. 33, No. 1, pp. 61-65, 1997

INTRODUCTION tumour, treatment with surgery followed by radiotherapy or

APPROXIMATELY 50-60% of patients with head and neck with high-dose radiotherapy only, will yield an average cure

cancer present at diagnosis with a locally advanced tumour, rate of only 30-40%. Most patients will die from local recur-
stage 3 or 4. Depending on the site and the extension of the rence, while 10-15% will die from distant metastases [1].

The contribution of neoadjuvant chemotherapy in locally

Correspondence to A.S.T. Planting, far advanced head and neck cancer is still not clear in spite
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1996. Nevertheless, in many centres these patients are initially

61



62 A.S.T. Planting ez al.

treated with chemotherapy followed by local therapy. The
combination of cisplatin with continuous infusion of
5-fluorouracil over 4-5 days and the combination of cispla-
tin with bleomycin and methotrexate are considered the
most active regimens [2-4], with response rates of 60-90%
including 30-35% complete responses. Side-effects, such as
nausea and vomiting, alopecia, phlebitis (with 5-fluorouracil
regimens) and the need for lengthy hospital admission—or
ambulatory pump facilities with central venous access—for
continuous infusion schedules are frequent causes of patient
non-compliance.

Cisplatin administered every 3-4 weeks as a single agent
yields a response rate of only 20-30% in these patients [5,
6]. In a phase I study with weekly administered cisplatin,
we observed a response in 8 of 9 patients with locally
advanced head and neck cancer [7]. In this study, cisplatin
at a dose of 80 mg/m*week was well tolerated by most
chemotherapy-naive patients. This result suggested that
single agent neoadjuvant cisplatin, given at a high dose-
intensity, may yield a response rate comparable with that of
combination chemotherapy regimens. In order to test this
concept further, we performed a multicentre phase II study.

PATIENTS AND METHODS

All patients in the study had histological proof of squa-
mous cell carcinoma of mucous membranes of the head and
neck, tumour stage 3 or 4 according to the UICC classifi-
cation and were considered unresectable by a team consist-
ing of a head and neck surgeon, a radiotherapist and a
medical oncologist. Further entry criteria were: age <75
years, ECOG performance status <2, life expectancy >3
months, no prior chemotherapy, no prior radiotherapy,
clinically measurable disease or measurable lesion on CT-
scan, WBC >3.0 x 10%/, platelets >100 x 10°/1, serum crea-
tinine <120 umol/l and/or creatinine clearance >60 ml/min,
serum bilirubin <25 pmoll. Excluded were patients with
undifferentiated nasopharyngeal cancer, tumours of the sali-
vary glands and the lip, patients with distant metastases,
patients with suspicion of CNS involvement due to
ingrowth in the base of the skull, and patients with a
Korsakoff’s syndrome. All patients gave oral or written
informed consent according to the rules of the Institute.

Before beginning treatment, patients had a full clinical
examination with medical history, physical examination,
measurement of the indicator lesions, full haematological
counts and serum chemistries, creatinine clearance, ECG,
chest X-ray and CT-scan of the head and neck.

During treatment, weekly haemoglobin, WBC, platelets,
serum chemistry and creatinine clearance were obtained.
Neurological examination and audiometry were conducted
before start of the treatment, after 3 and 6 cisplatin admin-
istrations, and 3 months after cessation of treatment. The
patients were hospitalised for 24 h once a week. Cisplatin at
a dose of 80 mg/m® was dissolved in 250 ml 3% NaCl and
administered as a 3-h infusion. Prehydration consisted of
1 litre dextrose/saline in 4 h + 20 mmol KC1 + 2 g MgSO,;
posthydration consisted of 2 litres dextrose/saline in 8 h
+40 mmol KCl+4 g MgSO,. As an anti-emetic, 8 mg
ondansetron or an equivalent dose of another 5HT; antag-
onist was administered i.v. prior to the start of cisplatin.

Dose reductions were not allowed. If at the time of
retreatment WBC were <2.5 x 10%/1 and/or platelets were

Table 1. Parient characteristics

Number of patients entered 59
Male:female 44:15
Median age (years, range) 54 (39-72)
Performance status

0 13

1 46
Site of primary tumour

Oropharynx 28

Tongue base 11

Hypopharynx 9

Nasopharynx 6

Larynx 3

Oral cavity 2
UICC-stage

3 2

4 57
Differentiation grade

Well 9

Moderate 40

Poor 10

<75 x 10%/1 treatment was postponed until recovery with a
maximum delay of 3 weeks. In case of a longer delay, the
patient was taken off study. In case of neuro- or nephrotox-
icity > grade 2, the patient was also taken off study.
Response to treatment was assessed by a medical oncolo-
gist, a head and neck surgeon and a radiotherapist 2 weeks
after the last cisplatin administration, at which time further
therapy was planned. The WHO guidelines for classification
of response were used. Toxicity of the chemotherapy was
also determined according to the WHO recommendations

8].

RESULTS
59 patients were entered in the study between May 1991
and August 1993. The patient characteristics are given in
Table 1, the TNM-classification is given in detail in
Figure 1.

Treatment

In total, 258 cycles of cisplatin were administered, with a
median of 5 per patient (range 1-6). In Table 2 the number
of cisplatin cycles administered per patient is specified. 22
patients (37%) received the planned six cycles, but only 9
reached the intended dose intensity of 80 mg/m?/week; the
dose intensity reached was 68 mg/m?week in 7 patients
with 1 week delay and 60 mg/m?week in the 6 patients
with 2 weeks delay.

N2 1 10 17
N3 3 1 4

Figure 1. TNM-classifications.
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Table 2. Number of cisplatin cycles administered per patient

Number of cisplatin Number of

cycles administered patients Reason off study

1 8 PD 2 patients, CVA 1 patient, toxicity 5 patients*

2 2 PD 1 patient, refusal 1 patient

3 6 delay >3 wks 4 patients, PD 1 patient, ototoxicity 1 patient

4 10 delay >3 wks 6 patients, PD 2 patients, nephrotoxicity 1 patient, refusal 1 patient

5 11 delay >3 wks 3 patients, nephrotoxicity 3 patients, ototoxicity 1 patient, hypomagnesaemia
6 22 1 patient, angina pectoris 1 patient, pneumonia 1 patient, refusal 1 patient

*Reversible tubulus necrosis 1 patient, grade 2 nephrotoxicity 1 patient, grade 1 nephrotoxicity 1 patient, tinnitus 2 patients; PD, progress-

ive disease; CVA, cerebrovascular accident.

Reasons not to complete the planned treatment were pro-
gressive disease in 6 patients, toxicity in 25 patients, inter-
current illness in 3 and refusal in 3 patients. Bone marrow
toxicity was the reason 13 patients were taken off study
mainly due to too slow recovery from thrombocytopenia.
3 patients were taken off study after the first cisplatin cycle
because of nephrotoxicity and 2 patients because of ototox-
icity. During later cycles, another 4 patients were taken off
study because of nephrotoxicity, 1 patient because of hypo-
magnesaemia and 2 because of clinical hearing loss. These
patients are included in the toxicity analysis.

Response

As nearly all patients had radiotherapy within 2—3 weeks
after response evaluation, the ‘responses’ observed in this
study do not all meet the WHO criterium of a confirmatory
observation after at least 4 weeks.

51 patients were fully evaluable for response to chemo-
therapy. In 8 patients, response was not evaluated because
they had received only 1 or 2 cisplatin administrations
(Table 2) and 1 patient who refused the sixth cycle and
refused evaluation. These 8 patients are considered as
treatment failures in the overall evaluation. In 8 patients,
the tumour disappeared completely clinically and/or radio-
logically (7 patients with oropharyngeal and 1 with hypo-
pharyngeal cancer), and the tumour response met the
criteria of a partial response in 22 patients for an overall re-
sponse rate of 59% of the evaluable patients (95% confi-
dence limits 47-72%) and 51% of all eligible patients (95%
CI: 37-63%). In 17 of the responding patients, weekly clini-
cal measurements were made, and in 15 patients the partial
response status was reached after the third cisplatin admin-
istration. In 12 patients, the tumour remained stable; 6
patients were taken off study because of progressive disease
while 3 additional patients had progressive disease at re-
sponse evaluation. The median time to progressive disease
in these patients was 4 weeks (range 1-8 weeks).

Comparison of clinical prognostic factors between the
patients with a complete or partial response versus the non-
responding patients showed no significant difference when
tested for gender (P = 0.75), tumour site (oropharynx versus
other localisations P = 0.45), histological differentiation
(well versus moderate versus poorly differentiated:
P=0.10), T-stage (P?=0.52) or N-stage (NO versus N;_3)
P=0.80 (Fisher’s exact test two-sided). Because of ad-
ditional treatment after cisplatin (definitive radiotherapy in
47 patients, radiotherapy and surgery in 1 patient and
second-line chemotherapy in 4 patients), no comments can

be made about response duration of the chemotherapy
regimen.

Relapse/survival

The overall progression-free survival was 32 weeks (range
1-252" weeks) and the median survival 56 weeks (range
3-252"% weeks). 47 patients were treated with radiotherapy
(60-70 Gy in fractions of 1.8-2 Gy) after chemotherapy
and 1 patient had radiotherapy followed by a neck dissec-
tion for residual lymph nodes (which showed only necrosis
at histological examination). 4 patients were treated with a
second-line chemotherapy regimen and received radio-
therapy later. 1 patient refused additional treatment and 3
patients were lost to follow-up and never started the pro-
posed radiotherapy. The patient with the cerebrovascular
accident, the patient with reversible tubulus necrosis and 1
patient with rapid progressive disease never started ad-
ditional therapy. All 8 patients with a complete response on
cisplatin had radiotherapy, of which 2 recurred locally after
57 and 62 weeks, respectively, and 1 died without evidence
of the tumour at 62 weeks of a cardiac event. The other 5
patients are alive without evidence of disease at 130, 206,
208, 220 and 252 weeks.

Of 22 patients with a partial response on chemotherapy,
21 received radiotherapy. 1 patient refused radiotherapy. 14
patients had a complete response after radiotherapy, 5
patients had residual disease; in 2 patients follow-up data
were insufficient to determine the disease status after radio-
therapy. The median time to progressive disease in this
group of patients was 40 weeks (range 8"—182" weeks) and
the median survival 62 weeks (range 16-182" weeks). With
the exception of a patient relapsing with lung metastases, all
first relapses were locoregionally.

Treatment outcome was dismal in the patients not
responding to chemotherapy: of the 12 patients with stable
disease, 11 had radiotherapy and only 1 patient achieved a
complete response. All other patients had residual tumour,
and the time to progressive disease in this group was me-
dian 28 weeks (range 10-60 weeks). 6 of the 9 patients with
progressive disease with chemotherapy received radio-
therapy, but all had residual tumour. The median survival
was 36 weeks for the patients with stable disease and only
28 weeks for patients with progressive disease.

Toxicity

55 patients are included in the toxicity analysis. The
results are reported in Table 3. Anaemia >grade 2 was
observed in 7 patients; 22 patients required red cell trans-
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Table 3. Worst toxicity observed per patient (WHO criteria)

0 1 2 3 4
Anaemia 5 13 30 6 1
WBC 12 11 15 16 1
Platelets 11 13 14 9 8
Nausea and vomiting 9 12 14 20 0
Neurotoxicity 47 8 0 0 0
Ototoxicity 32 13 7 3 0
Nephrotoxicity 39 13 2 1 0

fusions for a total of 66 units of packed cells. Leuco- and
thrombocytopenia >grade 2 were never observed before the
third cisplatin administration. 1 patient developed leucocyto-
penia grade 4 and 8 patients thrombocytopenia grade 4.
4 patients required one platelet transfusion each. A delay in
cisplatin administration due to leuco- or thrombocytopenia
was necessary in 30 patients and 13 patients were taken off
study because of a delay >3 weeks.

Nausea and vomiting was reported by most patients in
spite of the 5HT; antagonists used, particularly after the
third cisplatin administration. In 1 patient, a delay of one
week was reported because of nausea and vomiting. Nausea
and insufficient fluid intake was held responsible for nephro-
toxicity in at least 4 patients.

Nephrotoxicity caused patients to be taken off study after
the first administration in 3 patients. During further treat-
ment, another 4 patients had an increase in serum creati-
nine leading to treatment discontinuation. 1 patient
developed a symptomatic hypomagnesaemia (seizures). 10
other patients developed serum magnesium values <0.50
mmol/l.

The median serum creatinine of the eligible patients at
the start of treatment was 74 umol/l (range 51-120) and
increased to a maximum median value during treatment of
110 pmol/l (range 59-629). According to the WHO criteria,
13 patients had a nephrotoxicity grade 1, 2 patients grade 2
and 1 patient a grade 3. In 7 patients nephrotoxicity
improved 1 grade and in 1 patient 2 grades after cessation
of cisplatin.

Ototoxicity was graded to the NCI-CTC criteria: grade 2
(tinnitus) was observed in 7 patients, and CTC-grade 3,
clinical hearing loss, necessitating a hearing aid, in 3
patients. In one of these patients, hearing loss developed
during radiotherapy. In 13 other patients, a decrease in high
frequency hearing without clinical complaints was demon-
strated (CTC-ototoxicity grade 1).

The median weight loss during treatment was 1.5 kg
(range +3-12 kg). 9 patients had weight loss >5%, 1 patient
>10% of starting body weight. In contrast, 14 patients
gained weight during treatment.

Neurotoxicity grade 1 was observed in 8 patients, including
2 patients who developed paraesthesias after cessation of
therapy. Alopecia was not observed.

DISCUSSION
The incidence of head and neck cancer, especially stage 3
and 4 tumours, is increasing in The Netherlands. Local
treatment is curative in only a third of patients. Attempts to
improve this disappointing result by initially treating
patients with chemotherapy have not, thus far, resulted in a
clear benefit [9-12]. Subgroups of patients may benefit

from the combination because of improved local control
rate or a delay in occurrence of distant metastases [3, 4]. In
laryngeal cancer and oropharyngeal cancer, the combination
of chemotherapy with radiotherapy can prevent mutilating
surgery in a considerable group of patients [11, 15]. In
most neoadjuvant chemotherapy combinations, a low-dose
intensity is reached, especially for cisplatin. In a randomised
phase II study of single agent cisplatin (60 mg/m? versus
120 mg/m? every 3 weeks), no advantage of the higher cis-
platin dose was shown, but the study included only 24
previously untreated patients [6]. As a dose-response re-
lationship for cisplatin is suggested in several tumour types,
it is worthwhile testing schedules developed to reach a
higher dose intensity in head and neck cancer. Forastiere
and coworkers [16] obtained a response in 16 of 22 (73%)
of patients with head and neck cancer with a regimen of cis-
platin 40 mg/m? day 1-5 or 50 mg/m?® day 1-4. In the pre-
sent phase II study, we administered cisplatin weekly, also
testing the dose intensity concept. An additional, theoreti-
cal, advantage of weekly chemotherapy administration is
that cells repopulating after the previous chemotherapy dose
have less time for regrowth than with conventional che-
motherapy schedules [17]. The response rate of 59% in eva-
luable patients confirms our impression from the phase I
study that cisplatin single agent administered at a relatively
high-dose intensity has comparable activity with ‘standard’-
combination chemotherapy regimens, as was already
suggested in Forastiere’s study, which had a planned dose
intensity of 50 mg/m*week. The results of our present
study are also comparable with the results of the cisplatin—-
fluorouracil study performed by our group in a comparable
patient group [18]. The patient compliance in our study
was acceptable as only 3 patients refused treatment. The
short duration of the treatment and the one-night hospital
stay per week is perhaps more attractive to these patients
than day 1-5 treatment schedules. The dismal prognosis in
patients not responding to chemotherapy is striking. Only in
1 patient was radiotherapy able to convert a stable disease
into a complete response and none of the patients with pro-
gressive disease on cisplatin responded to radiotherapy. This
concurs with the report by Ensley and coworkers [19]. In
contrast, 14 of 21 patients with a partial response on che-
motherapy were rendered free of disease after radiotherapy.
We could not identify a specific subgroup of patients with
poor prognostic factors, such as extensive T-stage or N-sta-
tus, which are correlated with poor treatment outcome [20,
21]. As in most responding patients, signs of objective or
subjective improvement were present after three cisplatin
administrations, the absence of signs of response after three
administrations can be considered a reason to stop che-
motherapy, sparing the patients further toxic treatment.
Toxicity resulted in less than half the patients completing
the planned treatment. Only 9 patients completed their
treatment without any delay, reaching the planned dose
intensity of 80 mg/m>*week, while the other patients com-
pleting the planned treatment reached cisplatin dose intensi-
ties of 60-68 mg/m*week. In particular, leuco- and
thrombocytopenia frequently precluded weekly adminis-
trations and was the main toxicity for which patients were
taken off study. Schedule-related nephro- and ototoxicity
caused the withdrawal of 7 patients, the patient with symp-
tomatic hypomagnesaemia included. To diminish the risk of
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neophrotoxicity cisplatin was administered in hypertonic
saline, as used in other high-dose intensity schedules [16,
22, 23]. Graded according to the WHO-criteria, the risk of
nephrotoxicity appears relatively low. Ototoxicity is, for the
patients, a more troublesome side-effect of high-dose inten-
sity schedules. Ototoxicity grade 2 (tinnitus) can be
reversed, but grade 3 (clinical hearing loss), as observed in
3 of our patients, is not. In this study audiograms were not
routinely performed in all patients so that ototoxicity grade
1 will have been missed in several patients. In other high-
dose cisplatin sudies, ototoxicity grade 2 and 3 have been
reported in up to 65% of patients [16, 22-25]. In
Forastiere’s study, 9 of 22 patients withdrew from study
because of ototoxity. In that same study neurotoxicity grade
2 + 3 was reported in 6 patients. Neurotoxicity was not prob-
lematic in our schedule, probably because the cumulative
dose of cisplatin was not high, but neurotoxic symptoms
may develop up to 3 months after cessation off therapy,
emphasising the need for prolonged follow-up [26, 27].
Whether a weekly chemotherapy schedule has any advan-
tage over conventional combination chemotherapy regi-
mens, and which cisplatin dose intensity will give optimal
results, can only be shown by a randomised study. In view
of the disappointing results of neoadjuvant chemotherapy in
head and neck cancer and the more optimistic results of
concomitant chemoradiotherapy schedules, testing this
schedule with radiotherapy would be a more logical next
step [28]. Studies to minirnise toxicities should be a priority
over randomised studies or combination with radiotherapy.
Amifostine (WR 2721) is a drug with a broad protective
effect on nephro-, neuro-, oto- and haematological toxicity
[29]. The EORTC Head and Neck Cancer Cooperative
Group recently started a randomised phase II study with
weekly cisplatin at a dose of 70 mg/m?/week for 6 weeks
with or without amifostine to study the protective effect of
this drug, especially on nephro- and ototoxicity. If these
toxicities can be prevented, further studies with cisplatin at
high-dose intensity schedules will be more feasible.
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