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Concomitant radiotherapy and mitomycin C with bleomycin in
inoperable head and neck cancer
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In a prospective randomized study the efficacy of simultaneous irradiation with Mitomycin C and Bleomycin
in patients with inoperable head and neck carcinoma was assessed. Between March 1991 and December
1994, 64 patients with inoperable head and neck carcinoma were randomly assigned to receive either
radiation therapy alone (group A) or radiotherapy combined with simultaneous Mitomycin C and Bleomycin
(group B). The disease-free survival (DFS) at 4 years for group B was 37%, and for group A 8%. (P=0.016),
and the overall survival (0S) was 26% for group B and 7% for group A (p=0.09). The DFS for patients with
oropharyngeal carcinoma in group B was 48% and in Group A 10% (p=0.0009) and the OS was 38% in
group B and 10% in group A (p=0.024). In patients with nonoropharyngeal carcinoma, there were practi-
cally no differences in DFS and OS between groups B and A.The concomitant treatment (radiotherapy,
Mitomycin C, Bleomycin) significantly improved DFS and OS in patients with oropharyngeal carcinoma.
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Introduction radiotherapy combined with simultaneous applica-
tion of Mitomycin C, Bleomycin, Nicotinamid,

During the past 20 years, the incidence of carcino- Chlorpromazine, and Dicoumarol (arm B).

ma of the oral cavity and pharynx has been increas-
ing considerably in our country.! At diagnosis, more Rationale for selection of chemotherapeutic
than half of the tumors are in advanced, inoperable scheme
stage. Various combinations of treatment modali-
ties tested so far have failed to provide significant
improvement of survival. Chemotherapy, applied
as induction treatment has not yielded significant
survival benefit.? In contrast to this, simultaneous
application of combined radio- and chemotherapy
has proved to be more effective in the treatment of
advanced head and neck carcinomas.*® Yet, the
question of the most suitable chemotherapeutic
combination still remains to be solved.”

The aim of our prospective randomized clinical
study was to compare radiotherapy (arm A) and

According to some basic experimental studies that
bioreductive alkylating agent Mitomycin C is se-
lectively toxic to radioresistant hypoxic cells®® and
considering clinical studies of Weisberg® and Do-
browsky,!® it appears that its use in patients with
advanced head and neck carcinoma is justified.
Namely, in a majority of these patients, a high
percentage of hypoxic cells due to large tumor mass
can be expected. Since more than only additive
effect of combination of Mitomycin C and irradia-
tion was speculated,''? we decided to apply Mito-
mycin C and two irradiation fractions (2 Gy each)
Correspondence to: Dr. Branko Zakotnik, M.D., Institute of in the same day, attef E?.fl?m.s had received a dose
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application of Mitomycin C improves the treatment
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peated dose of Mitomycin C before the end of ther-
apy was planned.

It seems that Dicoumarol significantly enhances
the effect of Mitomycin C on hypoxic tumor cells."
Therefore, the application of Mitomycin C was com-
bined with Dicoumarol. In contrast to Mitomycin
C, Bleomycin prevailingly acts on oxygenated cells.
Due to its radiosensitizing effect, Bleomycin has
been tested in several clinical studies.>*>' In the
treatment of carcinoma of the oral cavity, a simul-
taneous combination of irradiation and Bleomycin-
based chemotherapy improved survival in some ran-
domized studies.®?

Some studies in vitro have confirmed the resist-
ance of certain tumor cell lines to Bleomycin.' It
seems possible that this resistance could be further
enhanced by mutagens such as ionizing irradiation
and Mitomycin C. In attempt to avoid the appear-
ance of resistant cell lines, our patients received
Bleomycin in combination with Nicotinamid, as
suggested by the results of a corresponding basic
study.'®

According to the findings of Hait and cowork-
ers!? that simultaneous application of Bleomycin
and Chlorpromazine significantly enhances the ef-
fect of Bleomycin on tumor cells and, at the same
time, reduces the appearance of pulmonary fibrosis,
Chlorpromazine was also incorporated in our chem-
otherapeutic scheme.

Combination of both, Mitomycin C and Bleomy-
cin proved to be effective in the treatment of ad-
vanced squamous cell carcinoma of the cervix
uteri.” The same cytotoxic drugs were used by An-
dreasson et al. in the treatment of advanced head
and neck carcinomas. In this study, severe local
adverse reactions due to intraarterial application of
Mitomycin C were reported. Considering this, our
patients were treated by intravenous application of
Mitomycin C, while Bleomycin was given intra-
musculary.

Patients and methods

Between March 1991 and December 1994, 64 pa-
tients with previously untreated, histologically con-
firmed inoperable squamous cell carcinoma of the
head and neck entered the study. The median age of
patients was 51 years (range 37-68). Pretreatment
assessment consisted of physical examination, en-
doscopy with biopsy, radiography of the head and
neck with or without computerized tomography,

and ultrasonography of the neck and abdomen,
complete blood count and blood biochemistry, dif-
fusion for CO. For staging, the UICC staging crite-
ria were used. Criteria for inoperability were tech-
nical unresectability and/or selection based on low
surgical curability. Eligibility criteria, determined
by the multidisciplinary team of radiation oncolo-
gist, head and neck surgeon, and medical oncolo-
gist included performance status < 3 (WHO), Hb >
100 g/l, L. > 3.5 x 10%1, Tr > 100 x 10%1, normal
bilirubin, creatinin, prothrombine time, and diffu-
sion for CO. Informed consent was obtained from
all patients. Patients with distant metastases, previ-
ous or simultaneous other malignancy except cured
skin carcinoma, psychotic and senile patients, and
those refusing the proposed treatment were exclud-
ed from the study. Eligible patients were randomly
assigned to one of the two treatment groups using
randomization with permuted blocks and stratified
according to primary tumor site (Table 1). Sixty
patients had Stage IV and four Stage III of disease.

Table 1. Treatment by site (RT=radiotherapy, ChT=chemo-
therapy)

Site RT RT +ChT All
paranasal sinuses 2 4 6
oral cavity 6 4 10
oropharynx 21 20 41
hypopharynx 3 4 7
All 32 32 64

All patients in both groups received fractionated
irradiation five times weekly with 2 Gy to the total
dose of 66-70 Gy to the gross disease and 50 Gy to
the clinically negative regions of the neck and supr-
aclavicular lymph-node areas. On the day of the
first application of Mitomycin C, patients in group
B were treated with two fractions of 2 Gy with an
interval of at least 6 h in between. The radiation
dose to the spinal cord was 40 Gy.

Chemotherapy regimen included intramuscular ap-
plication of Bleomycin 5 units twice a week with the
planned total dose being 70 units and Mitomycin C
15 mg/m? given intravenously after delivery of 10 -
12 Gy of irradiation. The application of Mitomycin
C was planned to be repeated on the last day of
radiotherapy in a dose of 10 mg/m2 Throughout the
therapy, patients in group B received Nicotinamid
(650 mg/day) and Chlorpromazine (200 mg with
Bleomycin). Dicoumarol (300 mg) was applied in
the evening and morning before Mitomycin C.
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The main endpoints of the trial were tumor
response, toxicity, disease-free survival (DSF),
and overall survival (OS). The response rate was
estimated 2 months after therapy. The difference
in response rates was tested with X2 test. If the
number of patients was less then 5 in any cell of
the table, a Fischer exact test was used. The sur-
vival was calculated after the completed treat-
ment using the method of Kaplan - Meier and a
logrank test was used to test the differences be-
tween groups.

Results and conclusions

All 64 patients who had entered the study, were
evaluable for tumor response, toxicity, DFS and
OS. Median follow-up was 42 months (range 21 -
63 months). Table 2 shows tumor response 2 months
after treatment.

Table 2. Response rates in all, oropharyngeal and
nonoropharygeal carcinoma patients  (RT=radiotherapy,
ChT=chemotherapy, CR=complete remission)

All patients RT RT + ChT p
CR 10 (31%) 19 (59%)

not CR 22 (69%) 13 (41%) 0,04
Oropharynx

CR 6 (29%) 15 (75%)

not CR 15 (71%) 5(25%) 0,007
Others

CR 4 (36%) 4 (33%)

not CR 7 (64%) 8 (67%) 0,33

There was no treatment related death. The fre-
quency and severity of early toxic effects due to
therapy were more pronounced in patients in
treatment group B (Table 3) and sometimes the
dose reduction of Bleomycin and/or Mitomycin

C was necessary, while there was no reduction of

the total irradiation dose.

Table 3. Incidence of toxic side-effects by WHO toxicity
grade (RT=radiotherapy, ChT=chemotherapy)

Grade 0 1 2 3 4
mukositis RT 0 2 I 17 2
RT+ChT 0 1 3 13 15
infection RT 30 I 0 1 0
RT+ChT 19 5 4 4 0
leucopenia  RT 31 1 0 0 0
RT+ChT 18 8 5 1 0

Eight patients underwent salvage surgery, 2 from
group A and 6 from group B. Surgery was success-
ful in two group B patients only.

The DFS for group B was 37%, and for group A
8%. (P=0.01) (Figure 1), and the OS was 26% for
group B and 7% for group A (p=0.08)(Figure 2).
The DFS in patients with oropharyngeal carcino-
ma in group B was 48% and in Group A 10%
(p=0.001) (Figure 3) and the OS was 38% in group
B and 10% in group A (p=0.019) (Figure 4). In
patients with nonoropharyngeal carcinoma, there
were practically no differences in DFS and OS
between groups B and A.
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Figure 1. Disease free survival in all patients
(RT=radiotherapy, KT=chemotherapy).
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Figure 2. Overall survival in all patients (RT=radiotherapy,
KT=chemotherapy).

From our study it seems that concomitant radio-
chemotherapy improves survival significantly in
patients with inoperable oropharyngeal squamous
cell carcinoma. Although the number of patients
with nonoropharyngeal carcinoma is rather small, it
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Figure 3. Disease free survival of patients with
oropharyngeal carcinoma (RT=radiotherapy, KT=chemo-
therapy).
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Figure 4. Overall survival of patients with oropharyngeal
carcinoma (RT=radiotherapy, KT=chemotherapy).

seems that this concomitant treatment modality is
not profitable for these patients.

The intent of our concomitant treatment was to
achieve a higher percentage of complete response
rates and better survival by enhancing the effect of
radiotherapy with several additional drugs. The
prevalence of complete responders and improved
survival in the combined therapy group is therefore
not the consequence of only one, but probably of
several coexisting factors.

The choice of chemotherapeutic agents used in
our trial was done on the basis of their effectiveness
on hypoxic tumor cells, as well as their radiosensi-
tizing effect. The latter is believed to be responsible
for marked acute mucositis in patients treated by
combined therapy.
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