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A phase II study was performed to assess the safety and e⁄cacy
of mitoxantrone and cisplatin in locally recurrent and/or meta-
static carcinomas of the salivary glands. Between May 1997 and
March 2001, a total of 14 patients were entered on this trial. All of
themhadpreviouslyundergoneradicalresectionand10weresub-
sequently treated with adjuvant radiation therapy with (n53) or
without (n57) concomitant chemotherapy. Therapy according to
the study protocol consisted of mitoxantrone given as i.v. bolus
on day 1 at a dose of 12mg/m2 and cisplatin given as 90-min
infusion at a dose of 30mg/m2 on days 1^3. We observed two
partial responses (14.3%) and stabilization of disease in nine pa-
tients (64.3%); progressionduring therapywasnoted inonly three
cases (21.4%). The median time to progression was 15 months
(range 2^36) and the median survival time was 27 months (range
4^54).Myelosuppressionwas commonlyobserved. Leukocytope-
nia occurred in all patients, and was grade 3 or 4 in three (21%)
and four (29%) patients. WHO grade 3 thrombocytopenia and
anemiawas seen in three (21%) and four (29%) patients, respec-
tively. Non-hematologic toxicity was in general mild to moderate
except for two cases (14%) of grade 3 nausea and vomiting; over-
all incidence rates were nausea and vomiting (n514), stomatitis
(n56), diarrhea (n53), alopecia (n511), infection (n57), increase
of serum creatinine (n53), and peripheral neuropathy (n53).The
combination of mitoxantrone and cisplatin seems to be an active
and fairly well-tolerated regimen for the treatment of advanced
salivary gland cancers. According to the observed high rate of
abrogating progressive disease for a long duration, and the
resulting promising progression-free and overall survival
time, further investigation seems warranted. [r 2002 Lippincott
Williams &Wilkins.]
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Introduction

Carcinomas of the salivary glands are rather uncom-
mon, representing 5–10% of the head and neck
malignancies.1,2 They are characterized by slow but
progressive growth, and are known to show late local
recurrences and distant metastases. The standard
therapy consists of radical resection followed by
adjuvant radiation therapy in selected cases.3,4

Despite improved results with more aggressive local
treatment, the prognosis for patients suffering from
advanced carcinomas of the salivary glands remains
poor. Given the relative rarity of these tumors, data
concerning the activity of single agents in the
treatment of these malignancies are limited. Cispla-
tin, doxorubicin and 5-fluorouracil (5-FU) are the
most active single agents used for the treatment of
patients with salivary gland malignancies.1,2,6 Com-
bination chemotherapy regimens frequently used are
the PAC regimen (cyclophosphamide, doxorubicin
and cisplatin)7,8 and the CF regimen (cisplatin plus 5-
FU).9,10 Although responses have been reported, the
experience with systemic chemotherapy is limited.
Therefore, the identification of new active agents
and/or drug combinations with a superior therapeu-
tic index remains a principal goal of investigational
efforts.

Mitoxantrone is an anthraquinone antineoplastic
agent with structural and functional similarities to
anthracyclines. Because it is less cardiotoxic than
anthracyclines, mitoxantrone has been investigated
extensively in various malignancies such as lympho-
mas, breast cancer and nasopharyngeal carcino-
mas.11–14 Analogous to the PAC regimen, we
combined mitoxantrone with cisplatin, and evalu-
ated the efficacy and tolerance of this combination in
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patients with recurrent and/or metastatic salivary
gland carcinomas.

Patients andmethods

Patients eligible for this trial had histologically
confirmed carcinoma of the salivary glands with
inoperable recurrent and/or metastatic disease. All
patients were required to be aged p75 or younger,
to have a WHO performance status o3 and to have
an expected survival time of 412 weeks. Adequate
bone marrow (neutrophils 42000/ml, thrombocytes
4100 000/ml), as well as adequate renal and liver
function (creatinine o1.5 mg/dl, creatinine clearance
70 ml/h and bilirubin o1.5 mg/dl) were required.
Previous surgery and radiation therapy with or
without concomitant chemotherapy were allowed if
therapy was completed at least 3 months before trial
with full resolution of toxicity.

Treatment protocol

The chemotherapy regimen consisted of mitoxan-
trone 12 mg/m2 given as rapid i.v. infusion on day 1
and cisplatin 30 mg/m2 administered as a 90-min
infusion on days 1–3. A maximum of 6 courses were
given every 4 weeks. Cisplatin was preceded and
followed by an infusion of 1000 ml normal saline and
electrolyte substitution to prevent kidney tubuli
destruction. All patients were supported with 5-HT3

antagonists and dexamethasone.

Toxicityand dosagemodi¢cationsguidelines

Adverse reactions were evaluated according to WHO
standard criteria. If the absolute neutrophil count
was o2000/ml or platelet count was o100 000/ml,
treatment could be delayed for up to 2 weeks. Drug
doses were reduced by 25% in case of febrile
neutropenia grade 4 if the lowest platelet count
was o25 000/ml or any severe (WHO grade 42) non-
hematologic toxicity was observed in the previous
cycle. The dose of cisplatin was reduced by 25% if the
creatinine clearance was o50%.

Pretreatment and follow-up evaluation

Pretreatment evaluation included a complete medi-
cal history and physical examination with measure-

ment of all tumor-associated lesions. Laboratory
evaluation consisted of a complete blood count with
platelet count and leukocyte differential count, and
an 18-function biochemical profile. Imaging proce-
dure consisted of computed tomographic (CT) scan
or magnetic resonance imaging (MRI) of the head
and neck, chest X-ray, sonography of the abdomen,
and CT scan of the site of metastases. Complete
blood cell counts and differential counts were
performed on the day of treatment and 10 days after
infusion for nadir control. Biochemical profiles were
assessed before each treatment cycle. Tumor size was
measured by CT scan or MRI every 3 months.

Assessment of response

The primary efficacy end point was response rate. A
complete response (CR) required the complete
disappearance of all objective evidence of disease
on two separate measurements at least 4 weeks
apart. A partial response (PR) was defined as a 450%
reduction in the sum of the product of the
perpendicular diameters of measurable lesions with-
out a CR, no progression of any lesion by 425% or
the appearance of any new lesions, confirmed by two
separate measurements that were 4 weeks apart.
Progressive disease (PD) was defined as the enlarge-
ment of any existing measurable lesion by 425% or
the development of new metastatic lesions. Stable
disease (SD) was any measurement that did not fulfill
the criteria for PR or PD. Secondary efficacy end-
points included the time to progression (calculated
from the start of treatment to the time of progression
or relapse) and overall survival.

Results

Patients characteristics

Fourteen patients were entered on this trial, all of
whom were evaluable for toxicity assessment and
response evaluation. The demographic data, sites of
metastatic tumor and prior therapies are listed in
Table 1. The median age was 62 years (range 33–69)
and the median WHO performance status was 1
(range 0–2). The predominant sites of primary tumor
were parotid gland (n56), submandibulary gland
(n55), upper alveolar comb (n52) and orbita (n51).
Nine patients presented with distant metastases
(lung, liver, bone and renal) with (n54) or without
(n55) local recurrences and five patients had local
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relapse without distant metastases. All patients had
previously undergone radical resection, 10 of whom
also had adjuvant radiation therapy with (n53) or
without (n57) concomitant chemotherapy. A total
of 52 cycles were administrated to the 14 patients.
The median number of treatment cycles was 4 (range
1–6) and the median duration of follow-up at the time
of this analysis was 22 months (range 8–54 months).

Response to treatment

The best response to treatment was PR in two
patients (response duration 27 and 14 months,
respectively) yielding an overall response rate of
14.3%. Disease stabilization for a median duration of
15 months (range 3–27) was seen nine patients
(64.3%), whereas disease progressed during che-
motherapy in only three patients (21.4%). The
median time to progression for all patients was 15
months (range 2–36). See Table 2.

Survival

As of November 2001, with a median follow-up
duration of 22 months (range 8–54), six of 14
patients were still alive (43%) and eight patients
had died because of PD. In five patients who
experienced a relapse after a treatment-free interval
period of more than 6 months the same regimen was

re-introduced. Patients who showed an early relapse
after or a disease progression during treatment
received gemcitabine (n54). The median survival
was 27 months (range 4–54).

Toxicity

All 14 patients, who received a total of 52 cycles, were
assessable for toxicity. Adverse events associated with
treatment are listed in Table 3.

Myelosuppression was commonly observed. Leu-
kopenia occurred in all patients and was grade 3 in
three patients (21%) and grade 4 in four patients
(29%). The median nadir WBC count was 2700/ml
(range 600–22 300). Neutropenia was seen in 12
patients (85%), and was grade 3 in three patients
(21%) and grade 4 in one patient (7%). The median
nadir count of neutrophils was 1100/ml (range
100–20 000). Neutropenic fever occurred in seven
patients (50%), but none of these patients required
i.v. antibiotics. Thrombocytopenia was seen in 12
patients (85%) and was grade 3 in three patients
(21%). The median nadir platelet count was 140 000/
ml (range 28 000–356 000). Twelve patients (85%)
experienced anemia and four patients had a severe
anemia requiring packed red blood cell transfusion.

Non-hematologic side effects were in general mild
to moderate and in all cases fully reversible. Gastro-
intestinal symptoms were the most frequently en-
countered toxicities. Nausea and vomiting were mild
or moderate except in two patients (14%) and
generally responsive to standard antiemetic medica-
tion. Mild or moderate stomatitis was observed in six
patients (43%) and mild diarrhea was noted in three
patients (21%). Constipation and peripheral neuro-
pathy was seen three patients (21%) each. Eleven
patients experienced alopecia, but complete hair loss
was seen in only one patient. A transient increase of
the serum creatinine level was observed in only three
patients (21%).

Treatment was prematurely discontinued in three
cases because of early progression and five patients

Table 1. Patient characteristics

No. of patients

Entered/evaluable 14/14
Age (years)
median 62
range 33^69

WHOperformance status
0 5
1 7
2 2

Time to progression (months)
median 15
range 0^29

Sites of relapse/tumor
lymphnode7locoregional 5
lung 2
locoregionaland lung 4
other sites ofmetastases 3

Prior treatment
surgery 4
surgeryþradiation 7
surgeryþradio/chemotherapy 3

Table 2. Treatment results

Response N (%)

CR 0 (0)
PR 2 (14.3)
No change 9 (64.3)
PD 3 (21.4)
Median time to progression [months (range)] 15 (2^36)
Median survival [months (range)] 27 (3^52)
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(36%) had at least one treatment delay of 1 week;
the total number of delayed courses was 14 (27%).
The reasons for delayed treatment courses were
hematologic toxicity in four patients and personal
reasons in one patient. The dose of cisplatin was
reduced by 25% according to the criteria described
above in two patients after the third and fourth
course.

Discussion

The standard therapy for malignant salivary gland
tumors of the head and neck is focused on
locoregional treatment options, including surgery
and adjuvant radiation.1–4 Surgical results for low-
grade malignancies are good, but for high-grade
tumors postoperative radiotherapy is usually indi-
cated. The local recurrence rate of high-grade salivary
gland tumors treated with surgery alone is at least
30% and late distant metastases can occur. Relapses
might be reduced by providing the patient with
postoperative radiotherapy.3,4 Chemotherapy is in-
dicated in the case of local recurrence with inoper-
ability of the tumor and/or development of distant
metastases.2–5

Because of the rarity of these diseases (only 5–10%
of all head and neck malignancies), data concerning
the effect of chemotherapy are limited, especially
with regard to various histologic types. Therefore,
performing clinical trials with adequate numbers of
patients (the numbers of patients in published trials
varies from 4 to 36) is difficult and our series is no
exception. The overall response to chemotherapy
averages 0–100% in published trials.6–10,15–18

Cisplatin, doxorubicin and 5-FU are the agents
with the best-documented single activity.7,8 The most

frequently used combination regimens are the PAC
and CF regimen.7–10

In 1996, Verweij on behalf of the EORTC presented
a phase II study with 32 patients receiving mitoxan-
trone yielding an overall response rate of 12% and
stabilization of disease in 69%.15 Since combination
regimens (especially the PAC regimen) resulted in
higher response rates than single agents, and due to
the structural and functional similarity of mitoxan-
trone to the anthracyclines, we investigated the
combination of cisplatin and mitoxantrone.

Two PRs (14.3%) of long duration (14 and
27 months, respectively) could be achieved. In
nine patients (64.3%) SD with a median duration
of stabilization of 15 months (range 3–27)
was observed. The apparent long-term control
of disease and the fact that only three patients
(21.4%) progressed under chemotherapy suggests
that the combination of cisplatin and mitoxantrone
may be active in salivary gland carcinomas. It seems
noteworthy that after a median follow-up time of 22
months (range 8–54 months), six of 14 patients
(43%) are still alive.

With regard to tolerance of treatment, neutropenia
was the most common and dose-limiting toxicity
associated with this combination regimen, being
grade 3 or 4 in 21 or 29%, respectively. Non-
hematologic adverse events were generally mild to
moderate, except two patients who experienced
grade 3 nausea/vomiting.

In conclusion, the results of this phase II trial
indicate that cisplatin and mitoxantrone is an
effective and fairly well-tolerated regimen for dis-
seminated or recurrent salivary gland malignancies.
In view of the observed high rate of abrogation of PD
and the long-term disease control in patients with PR
and SD, further investigation of this regimen seems
warranted.

Table 3. Highest grade of toxicity experienced

Grade1 [n (%)] Grade 2 [n (%)] Grade 3 [n (%)] Grade 4 [n (%)]

Leukocytopenia 2 (14) 5 (36) 3 (21) 4 (29)
Neutropenia 2 (14) 6 (43) 3 (21) 4 (29)
Thrombocytopenia 3 (21) 6 (43) 3 (21) ^
Anemia 6 (43) 2 (14) 4 (29) ^
Nausea/vomiting 7 (59) 5 (36) 2 (14) ^
Stomatitis 4 (29) 2 (14) ^ ^
Diarrhea 3 (21) ^ ^ ^
Alopecia 6 (43) 4 (29) 1 (7) ^
Infection 4 (29) 3 (21) ^ ^
Constipation 2 (14) 1 (7) ^ ^
Creatinine increase 3 (21) ^ ^ ^
Peripheralneuropathy 3 (21) ^ ^ ^
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