Sarcomatoid Tumours of the Breast in Denmark from 1977 to 1987

12. West TL, Weiland LM, Clagett OT. Cystosarcoma phyllodes. Ann
Surg 1971, 173, 520-528.

13. Christensen L, Schigdt T, Blichert-Toft M, Hansen JPH, Hansen
OH. Sarcomas of the breast: a clinico-pathological study of 67
patients with long term follow-up. Eur ¥ Surg Oncol 1988, 14,
241-247.

14. Kuten A, Sapir D, Cohen Y, Haim N, Borovik R, Robinson W.
Post-irradiation soft tissue sarcoma occurring in breast cancer
patients. Report of seven cases and results of combination chemo-
therapy. ¥ Surg Oncol 1985, 28, 168-171.

15. Luzzatto R, Grossman S, Scholl JG, Recktenvald M. Postirradiation
pleomorphic malignant fibrous histiocytoma of the breast. Acta
Cytol (Baltimore) 1986, 30, 48-50.

16. Oberman HA. Cystosarcoma phyllodes. A clinicopathologic study
of hypercellular periductal stromal neoplasms of the breast. Cancer
1965, 18, 697-710.

17. Oberman HA. Metaplastic carcinoma of the breast. A clinicopathol-
ogic study of 29 patients. Am ¥ Surg Pathol 1987, 11, 918-929.

18. Tavassoli FA. Myoepithelial lesions of the breast. Myoepitheliosis,
adenomyoepithelioma, and myoepithelial carcinoma. Am ¥ Surg
Pathol 1991, 15, 554-568.

19. Azzopardi JG. Problems in Breast Pathology, vol. 2. Philadelphia,
W.B. Saunders, 1979.

20. Christensen L, Hglund B, Clemmensen I. Differentiation between
metaplastic carcinomas and sarcomas of the human female breast by
fibronectin. Virchows Arch (Pathol Anat) 1985, 407, 465-476.

21. Wargotz ES, Deos PH, Norris H]. Metaplastic carcinomas of the
breast. II. Spindle cell carcinoma. Human Pathol 1989, 20, 732-740.

22. Pollard SG, Marks PV, Temple LN, Thompson HH. Breast
sarcoma. A clinicopathologic review of 25 cases. Cancer 1990, 66,
941-944.

23. Boyer B, Tucker GC, Valles AM, Franke WW, Thiery JP.
Rearrangements of desmosomal and cytoskeletal proteins during the
transition from epithelial to fibroblastoid organization in cultured rat
bladder carcinoma cells. 7 Cell Biol 1989, 109, 1495-1509.

24. Tucker GC, Boyer B, Gavrilovic J, Emonard H, Thiery JP.
Collagen-mediated dispersion of NBT-II rat bladder carcinoma
cells. Cancer Res 1990, 50, 129-137.

EurJ Cancer, Vol. 29A, No. 13, pp. 1831-1835, 1993.
Printed in Great Britain

1831

25. Lagace R, Grimaud J-A, Schiirch W, Seemayer TA. Myofibroblas-
tic stromal reaction in carcinoma of the breast: variations of col-
lagenous matrix and structural glycoproteins. Virchows Arch (Pathol
Anat) 1985, 408, 49-59.

26. Takeuchi J, Sobue M, Sato E. Variation in glycosaminoglycan
components of breast tumors. Cancer Res 1976, 36, 2133-2139.

27. Blichert-Toft M, Hart Hansen JP, Hart Hansen O, Schigdt T.
Clinical course of cystosarcoma phyllodes related to histological
appearance. Surg Gyn Obstet 1975, 140, 929-932.

28. Jones MW, Norris HJ, Wargoiz ES, Weiss SW. Fibrosarcoma-
malignant fibrous histiocytoma of the breast. A clinicopathological
study of 32 cases. Am J Surg Pathol 1992, 16, 667-674.

29. Rainwater LM, Kirk MJ, Gaffey TA, van Heerden JA. Angiosar-
coma of the breast. Arch Surg 1986, 121, 669-672.

30. Pitts WC, Rojas VA, Gaffey M], e al. Carcinomas with metaplasia
and sarcomas of the breast. Am ¥ Clin Pathol 1991, 95, 623-632.

31. Wargotz ES, Norris H]. Metaplastic carcinomas of the breast. 1.
Matrix-producing carcinoma. Human Pathol 1989, 20, 628-635.

32. Christensen L, Nielsen M, Madsen PM. Cystosarcoma phyllodes.
A review of 19 cases with emphasis on the occurrence of associated
breast carcinoma. Acta Path Microbiol Immunol Scand Sect A 1986,
94, 35-41.

33. Wargotz ES, Norris HJ. Metaplastic carcinomas of the breast. I1I.
Carcinosarcoma. Cancer 1989, 64, 1490-1499.

Acknowledgements—The authors wish to thank the Departments of
Pathology at the following hospitals for providing original sections and
extra unstained sections for immunostaining: Bispebjerg, Fred-
eriksberg, Esbjerg, Hillersd, Holstebro, Hvidovre, Kommunehospita-
let, KAS Gentofte, KAS Glostrup, KAS Herlev, Nykgbing Falster,
Nastved, Odense, Randers, Roskilde, Skive, Slagelse, Sundby, Svend-
borg, Senderborg,Vejle, Alborg, Arhus Amtssygehus, Arhus Kommu-
nehospital. The Danish National Register and general practitioners all
over the country are gratefully acknowledged for their assistance in
clinical follow-up and information on death causes.

The study was supported by grants from Martha Margrethe and
Christian Hermansens Foundation, Age Henningsen’s Foundation, the
Danish Medical Research Council and the Danish Cancer Society.

0959-8049/93 $6.00 + 0.00
© 1993 Pergamon Press Lid

Adjuvant Chemotherapy with a Nitrosourea-based
Protocol in Advanced Malignant Melanoma

C. Karakousis and L. Blumenson

173 patients with regional lymphatic metastases (2 = 139) or distant disease (n = 34) were prospectively
randomised, following resection of all clinically detectable tumour, to observation (2 = 88) or adjuvant
chemotherapy (n = 85). The treatment group received 1, 3-bis(2-chloroethyl)-1-nitrosourea (BCNU) 80 mg/m?>
intravenously (i.v.) every 4 weeks, and actinomycin-D 10 pg/kg, vincristine 1.0 mg/m? i.v. every 2 weeks for 6
months. The disease-free survival curves between the two groups were significantly different (P = 0.03). The
estimated 5-year disease-free survival rate for the observation group was 9% and for the treatment group 29%.
However, the overall survival curves were not significantly different for the two groups. Nitrosoureas may have a
weak effect as adjuvant treatment in malignant melanoma.

Eur ¥ Cancer, Vol. 29A, No. 13, pp. 18311835, 1993,

INTRODUCTION
PATIENTS WITH recurrent melanoma generally have a poor
outlook. Those with regional node involvement attain a 5-year
survival rate ranging from 10-13% [1, 2] to 37% (3] following
therapeutic node dissection. The majority of these patients,
however, manifest recurrence and die of progression of their
disease.

EJC 29:13-C

Patients presenting with distant, haematogenous metastases
generally have diffuse, non-resectable disease, although
occasionally this may be limited to one or two sites and hence
can be resected. Following resection this group of patients may
be expected to have a worse prognosis when compared with
prognoses of patients with clinical involvement limited to the
regional nodes.
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Table 1. Distribution of patients per stage and treatment

No. of patients

Treatment group IIIA I1IB IIIAB v All stages
Observation 6 53 13 16 88
Chemotherapy 6 54 7 18 85

There are several staging systems in malignant melanoma.
One of them, useful because it allows a detailed description
of lymphatic involvement, distinguishes stages I as localised
melanoma, stage II as local recurrence, stage IIIA as in-transit
metastases, IIIB as regional node metastases, IIIAB as a combi-
nation of IIIA and ITIB, and stage IV as distant, haematogenous
recurrence [4].

In the past, dacarbazine was studied extensively in prospective
randomised studies as adjuvant treatment for high risk malignant
melanoma without apparent benefit to the treated group [5, 6].
The nitrosoureas produce a response rate similar to that of
dacarbazine in malignant melanoma and are reported to be less
immunosuppressive [7], but have not been evaluated adequately
as an adjuvant modality.

PATIENTS AND METHODS

173 patients with recurrent malignant melanoma indicative
either of lymphogenous (z = 139) or haematogenous (n = 34)
dissemination were prospectively randomised following resec-
tion of all gross tumour to either observation (n = 88) or
adjuvant chemotherapy (n = 85) (Table 1). These patients were
accrued in the period 1981-1990. Only patients with clinical,
palpable involvement of the regional lymphatic system were
included in this study, since microscopic node involvement
revealed with an elective node dissection has a better prognosis.

Randomisation was instituted within 2 weeks from the oper-
ation which effected removal of all detectable tumour. Patients
in the treatment group received 1,3-bis(2-chloroethyl)-1-
nitrosourea (BCNU) 80 mg/m? intravenously every 4 weeks,
actinomycin-D 10 pg/kg and vincristine 1.0 mg/m? intra-
venously every 2 weeks, for six full cycles. This was given on an
outpatient basis, patients receiving treatment every 2 weeks by
alternating three drugs with two drugs. Treatment was withheld
for white blood cell (WBC) count less than 3 000/mm? or platelet
count less than 100 000/mm3. Vincristine was discontinued at
the first evidence of paresthesias.

6 of the patients (7%) randomised to receive chemotherapy
refused this treatment, while 1 (1%) of the observation group
requested and received treatment. With regard to recurrence
and survival these patients were considered as belonging to the
group into which they were randomised.

The mean age of the patients was 51, median 52 (range 16-82).
There were 99 (57%) men and 74 (43%) women.

Survival time and time to recurrence were computed from the
time of entry in the protocol, to the last follow-up or death. The
method of Kaplan and Meier was used [8] in estimating survival
and disease-free survival distributions. Tests of significance with
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respect to survival/disease-free survival distributions were based
on the log-rank test [9].

In the estimation of the disease-free survival curves “death
without recurrence” was not considered a censoring event. The
joint effect of both treatment and dissemination (regional vs.
distant) on both disease-free survival and overall survival was
also tested using Cox proportional hazards modeling [10]. The
variables were tested using stepwise regression for the Cox
model.

RESULTS

The median interval from the placement in the protocol to the
time of review is 56 months for the observation group and 57
months for the chemotherapy group.

Chemotherapy was tolerated well. There was no life-threaten-
ing toxicity. Vincristine was discontinued after a few doses in 25
patients (29%) due to development of paresthesias. The protocol
was discontinued in 16 patients (19%) due to progression of the
disease before completion of all courses. Finally, the protocol
was discontinued in 7 (8%) due to inability to tolerate subjective
side-effects and it was only in 2 patients (2%) that it was
discontinued due to objective side-effects (prolonged
myelosuppression). Thus, excepting the patients who pro-
gressed while on treatment, it was possible to complete all
courses for BCNU and actinomycin-D in 87% of the remaining
patients.

The 5-year disease-free survival in the observation group was
9%, and in the treatment group 29%. The median disease-free
survival in the observation group was 8 months and in the
treatment group 10 months. All patients who had recurrences in
the observation group did so within the first 6 years. The latest
recurrence for the chemotherapy group was at 60 months with 9
patients free of disease at 61, 69, 71, 71, 79, 83, 86, 87 and 91
months, respectively. The difference in the two disease-free
survival curves was significant (Fig. 1, P = 0.03). At the time
of the last review of this protocol, 18/88 (20%) in the observation
group and 27/85 (32%) in the treatment group were disease-free.
However, the overall 5-year survival rate in the observation
group was 25%, and in the treatment group 30%, the difference
in the two overall survival curves for the years 1-5 not being
significant (Fig. 2, P = 0.59). This discrepancy in the resuits
for disease-free survival and overall survival rates between the
two groups appears to be due, partly, to a difference in survival
times following first recurrence from entry in the protocol. The
median survival of the patients who relapsed in the observation
group (n = 54) was 10.3 months, whereas in the treatment

Lo Disease-free survival by treatment
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Fig. 1. Disease-free survival curves for the observation and
treatment groups (P = 0.03).
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Fig. 3. Disease-free survival curves for patients with regional,
lymphatic involvement according to treatment.

group (n = 50) it was 5.2 months (P = 0.03), following first
recurrence on protocol.

When the patients with involvement only of the regional nodes
were considered (n = 139), the disease-free survival curves for
the observation and treatment groups were not significantly
different (Fig. 3, P = 0.14). The median disease-free survival
was 8 months in the former group and 13 months in the latter
group. Considering the overall survival curves in these patients
there was no significant difference between the observation and
treatment groups. Their respective median survival was 26 and
27 months (Fig. 4, P = 0.83).
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Fig. 4. Overall survival curves for patients with regional, lymphatic
involvement according to treatment.
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Fig. 5. Disease-free survival curves for patients with hematogenous
metastases according to treatment (P = 0.05).

For patients with disseminated disease, the median disease-
free survival was 3 months in the observation group and 9
months in the treatment group (Fig. 5, P = 0.05). The overall
median survival rates were 14 months and 24.2 months, respect-
ively (Fig. 6, P = 0.38).

Using Cox proportional hazards model the regression coef-
ficient/standard error {(RgCoeff/S.E.) estimated were —2.32 and
1.79 for treaument and dissemination, and the respective P-
values 0.032 and 0.84, indicating that surgery + chemotherapy
still exhibited a significant increase for disease-free survival after
adjusting for the extent of dissemination.

The estimates of the RgCoeff/S.E. for overall survival were
—0.59 and 0.82 for treatment and dissemination, respectively,
with an overall P = 0.62, suggesting that neither treatment
nor extent of dissemination had a significant effect on overall
survival. Within each treatment group extent of dissemination
had no significant effect on overall survival, and within each
dissemination group (regional or distant) treatment had no
significant effect on overall survival.

The comparison of time from recurrence to death in different
treatment groups was also done by testing the joint effect of
treatment and length of disease-free survival on the time from
recurrence to death using the Cox’s model with time-varying
covariates. Only patients with recurrence were included in this
analysis and patients still alive at the close of the study were
censored at that time. When the stepwise regression was used
only the treatment parameter entered the model with P = 0.032.
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Fig. 6. Overall survival curves for patient with haematogenous
metastases according to treatment.
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When both parameters were forced into the model the
RgCoeff/S.E. estimates were 2.04 and —1.33 for the treatment
and disease-free survival variables, respectively, with overall
P = 0.04, indicating that there was a significant decrease in time
from recurrence to death in the surgery + chemotherapy group
which was independent of the length of disease-free survival.

DISCUSSION

Previous attempts in prospective, randomised trials to identify
an effective adjuvant treatment for malignant melanoma were
unsuccessful. Among the chemotherapeutic agents dacarbazine
(DTIC) either alone (5, 6] or in combination with other drugs
[11] or BCG [12] has been evaluated extensively and was found
to be ineffective in the adjuvant setting.

Non-specific adjuvant immunotherapy with BCG [13-16],
Corynebacterium parvum alone 17, 18] or in combination with
DTIC[19], and BCG in combination with a tumour vaccine [20]
did not result in significant benefit in prospective randomised
trials. Although in one study the combination of DTIC plus
BCG increased the disease-free survival time compared with
DTIC alone [21], other larger studies have shown no benefit
with the use of this combination when compared against surgical
controls [15, 22-23]. Non-specific immunotherapy with levami-
sole was also found to be ineffective in one study [24].

In a previous adjuvant study for stage I malignant melanoma
in which one of the arms was methyl-N-(2-chloroethyl)-N’-
cyclohexyl-N-nitrosourea (CCNU), it was observed that methyl-
CCNU treated patients had slightly improved disease-free sur-
vival, but the number of patients in each group was small and
the difference not significant [25].

Although the nitrosoureas produce similar rates of objective
response in measurable disease as dacarbazine and are reputed
to be less immunosuppressive they have not been evaluated
adequately.

The adopted combination of BCNU, actinomycin-D and
vincristine was selected empirically in an effort to test a combi-
nation of three drugs having some activity in patients with
measurable disease, which had not been evaluated before.
Among the three drugs BCNU is clearly the most effective agent
and, in retrospect, the study might have been more definitive
had only this drug been selected for adjuvant use. Considering
the dosage used for each drug it appears also that BCNU was the
drug employed at a level closer to a therapeutic one. Therefore,
if one had to surmise as to which of the three drugs caused the
observed difference in the treatment group, if the difference was
not indeed the result of the combination, one would be inclined
to think of BCNU. However, the observed improvement in the
5-year disease-free survival of about 20% using this adjuvant
protocol did not result in significant improvement in the overall
survival.

The above series of patients was analysed at various intervals
as they were accrued in the protocol [26, 27] and always an
improved disease-free survival was noted consistently in the
treatment group. Evaluating separately the two major subgroups

in the study, i.e. that of lymphogenous and that of haematogen-

ous metastases it is clear that significant improvement in disease-
free survival for the treated group was approached only in
patients with hematogenous metastasis (? = 0.05, Fig. 5). In
these patients the overall survival curves for the treated and
observation patients are not superimposed, although the
improvement in overall survival for the treated group did not
reach statistical significance.

With the Cox proportional hazards model the surgery +

C. Karakousis and L. Blumenson

chemotherapy group still exhibited a significant increase in
disease-free survival after adjusting for the extent of dissemi-
nation. However, treatment or stage of dissemination had no
significant impact on overall survival, which may be partly
accounted for by the observed significant decrease in time from
recurrence to death in the surgery + chemotherapy group which
was independent of the length of the disease-free survival.

The above adjuvant protocol was administered on an out-
patient basis and was free from any serious myelosuppression or
other complications requiring hospitalisation. Further studies
will be needed to elucidate the above findings. One might select
to use BCNU only at a slightly higher dose. It appears that the
adjuvant chemotherapy given in this study reduced significantly
the amount of extant microscopic disease in the patients treated
s0, but progression was faster after relapse. An immunological
component in the treatment may possibly avert this sequence of
events. Given the recent success of levamisole with 5-fluorouracil
in reducing the recurrence rate in Dukes-C colorectal carcinoma
[28], a plausible adjuvant protocol to be studied in melanoma
might be the combination of BCNU with levamisole.
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Folinic Acid, 5-Fluorouracil Bolus and Infusion
and Mitoxantrone with or without
Cyclophosphamide in Metastatic Breast Cancer

Christophe Louvet, Aimery de Gramont, Bénédicte Demuynck,
Karine Beerblock, Charles Varette, Dominique Soubrane, Loic Marpeau,
Alain Pigné, Thierry Guillot and Marcel Krulik

60 patients with metastatic breast cancer were entered in a phase II study using folinic acid, 5-fluorouracil bolus
and infusion and mitoxantrone with or without cyclophosphamide. 47 had measurable visceral metastases and 13
had exclusively bone metastases. 36 had received previous adjuvant or metastatic treatment (33/36 with
anthracycline-based regimens). Overall response rate in visceral metastatic patients was 57.1% [95% confidence
interval (CI) 35.4-78.8%]; 45.5% and 70% in previously and non-previously treated patients, respectively; duration
of response was 9 and 13 months, respectively. 10 out 13 patients with exclusive bone metastases improved for a
median time of 18 months. Median survival was 22 months for the 60 patients; 18 and 31 months for previously
and non-previously treated patients, respectively. Cyclophosphamide was scheduled only in the absence of nadir
grade 4 neutropenia. However, this toxicity occurred in the first 7 patients. For this reason, we chose to avoid
cyclophosphamide in patients over 60 years, or with a performance status of 1-2, or who had received previous
chemotherapy. Overall, cyclophosphamide was stopped due to nadir grade 4 neutropenia in 17/24 patients for
whom this drug was planned. When mitoxantrone, S-fluorouracil and folinic acid were used at the doses scheduled,
the addition of cyclophosphamide appeared feasible in only about 25% of the patients. Furthermore, survival was
identical for patients receiving or not receiving cyclophosphamide. Therefore, cyclophosphamide does not
contribute substantially to this regimen. This study confirms the value of folinic acid, S-fluorouracil and
mitoxantrone in metastatic breast cancer.

Eur ¥ Cancer, Vol. 29A, No. 13, pp. 1835-1838, 1993.

INTRODUCTION
METASTATIC BREAST cancer remains a frequently chemosensitive
non-curable disease. First-line regimens can provide up to 50 to
70% objective response rates, with 10-20% compiete responses
[1]. For most patients, duration of response is relatively brief.
Cyclophosphamide is commonly used in advanced breast carci-
noma with a 34% objective response rate when used as a
single agent [2]. Mitoxantrone is an active antineoplastic agent,

considered as a substitute for doxorubicin with less non-haema-
tological toxicity in advanced breast cancer [3], resulting in
up to 35% response rate in non-pretreated patients [4]. 5-
fluorouracil (SFU) bolus modulated with folinic acid bolus
(FUFOL) or other 5FU—folinic acid combinations have been
studied in gastrointestinal malignancies with increased response
rates compared to SFU alone [S]. We previously reported that
high-dose folinic acid, SFU bolus and infusion provided a greater



