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Dose Intensification in the Treatment
of Patients With Testicular Germ Cell
Tumours

S.M. O'Reilly, D. B. Smith, E. S. Newlands
and G. J. S. Rustin

IN A RECENT edition of the European Journal of Cancer, Abrizzoni
and colleagues reported the results of a study aimed at determin-

ing the feasibility of using granulocyte-macrophage colony

stimulating factor (GM-CSF) to facilitate delivery of high dose

intensitv chemotheranvy to natients with small cell lune cancer
mtensity chemotherapy to patients with small ¢ell lung cancer

[1]. Their results demonstrate that, although the use of GM-CSF
did allow some increase in delivered dose intensity, cumulative
haematological toxicity (particularly thrombocytopenia) pre-
cluded the administration of more than a limited number of
courses. Moreover, toxicities other than myelosuppression have
also been reported to become dose limiting using this approach
to dose intensification [2].

A recent review of the literature has supported the concept of
dose intensification in the treatment of patients with testicular
germ cell tumours [3]. We devised a high dose intensity weekly

hhpmnfhnrapy schedule comnrisine bleomvcin 15 mo intramus-

chemotherapy schedule comprising bleomycin 15 mg intramus
cular (i.m.), etoposide 100 mg/m? intravenous (i.v.), vincristine
1.0 mg/m? i.v. (maximum 2 mg) and cisplatin 75 mg/m? i.v,
(BEOP) for patients with resistant or relapsed germ cell tumours.
In an initial cohort of 13 patients, treatment was given weekly
provided that the white blood cell count (WBC) was
= 2.0 x 10%1and the platelet count was = 50 x 10%1. If myelo-
suppression occurred, treatment was delayed until blood counts
had recovered to these levels. Cisplatin dose was reduced if
blgmuuml deterioration in renal function occurred. In a puUL

study, all 9 patients who received four or more cycles of BEOP
There

were a total of 14 delays in treatment either due to neutropenia +
thrombocytopenia (n = 11) or thrombocytopenia alone (n = 3).
In addition, cisplatin dose was reduced in 40 (48%) courses.
Having defined the toxicity of BEOP without colony stimulating
factor support, we then treated a second cohort of patients using
filgrastim (G-CSF), kindly supplied by Amgen, in conjunction
with BEOP. Patients received weekly BEOP until the WBC was
<2.0 x 10%1. Treatment was then delayed until haematologrcal
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recovery and patients bUchqucuuy received 1ugtaatuu 5 WE/Kg
subcutaneous daily for 5 days between cycles of BEOP.

17 patients entered this part of the study. 2 patients were

wrthdrawn from study durmg weeks 14 due to renal failure and

exnerienced treatment delavs and/or dose reductions
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1 patient died from an infection after course 3. The remaining
14 patients received a total of 115 cycles of BEOP. The median
time to first treatment delay was 4 weeks (range 3-5) and this
delay was due to neutropenia + thrombocytopenia in 13/14
patients. Following haematological recovery, treatment with
filgrastim was initiated between cycles of therapy. 4 patients did

not exnerience further doce delave. Howevear the remainino 10
oL CXPerience urtner GOse GLiays. owever, L remaining v

patients experienced 15 further dose delays: three delays were
due to neutropenia alone, four to neutropenia and thrombocyto-
penia, six to thrombocytopenia alone and two to non-neutropenic
sepsis. In addition, a reduction in cisplatin dose because of
significant deterioration in renal function (i.e. glomerular fil-
tration rate failing to <50 ml/min) was necessary in 33/115
(29%) courses. Thus, while filgrastim support allowed BEOP
chemotherapy to be delivered with fewer treatment delays due
toneu lrupt:md mromoOC’ytopcmA dl’l(l IleIer[OXlCl[y LOH[HIUCO
to be major problems limiting the intensity of chemotherapy

noscible with thig schedule

Althouch the use of currently
possibie with this schequie,
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available CSFs may abrogate chemotherapy-induced neutrop-
enia, alternative toxicities (both haematological and non-
haematological) may still preclude significant dose intensifi-
cation.
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The Concomitant Expressio of
Oncogenes and Growth Fact

NS AL Umv Al RARNE NS A RSV Ras

Human Breast Cancer

R. Spaventi, K. Pavelic, Z.P. Pavelic and
J.L. Gluckman

TUMORIGENESIS HAS long been thought to be a multistep process
[1]. Evidence from experiments with primary rodent cells,
and also from studies on transgenic animals, indicate that the
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Table 1.
No. of
positive % of positive
parameters cases Combination
1 30.9
Total 30.9 c-myc
2 18.1 c-myc + EGFR
11.0 c-myc + c-erbB-2
1.8 c-myc + TGF a
Total 30.9
3 9.1 c-myc + EGFR + TGF a
5.5 c-myc + EGFR + c-erbB-2
1.8 c-myc + c-erbB-2 + ¢-H-ras
Total 16.4
4 7.2 c-myc + EGFR + c-erbB-2 + TGF «
1.8 c-myc + EGFR + c-erbB-2 + c-H-ras
1.8 c-myc + EGFR + TGF a + ¢-H-ras
Total 10.8
5 11.0 c-myc + EGFR + c-erbB-2 + TGF o
Total 11.0 + ¢-H-ras

expression of two or more oncogenes is required for tumorigenic
transformation [2, 3). However, in spite of large numbers of
studies, very few data are available from human cancer in
support of this theory.

Recently we have reported an immunohistochemical study on
expression of c-myc, c-erbB-2, c-H-ras, epidermal growth factor
receptor (EGFR), transforming growth factor (TGF)-a, oes-
trogen and progesterone receptors in human breast lesions (4].
Closer examination of these cases (and also of additional cases
analysed since then) revealed an interesting pattern of expression
in those tumours that were positive for investigated parameters,
We noticed, by parallel monitoring of the same areas of tumour,
that the investigated parameters are overexpressed in a certain
order, thus allowing sorting into groups (Table 1).

In our study, the samples in which only one parameter (c-myc)
was positive showed weak immunoreaction. In contrast, in
the tumours in which four and five parameters were positive
concomitantly, there was strong immunoreaction. These mul-
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tiple positive tumours also seemed to have higher metastatic
potential, since all were staged as T2—4 and N1-3, while none of
the patients bearing tumours with one or two positive parameters
had confirmed positive lymph nodes, and most of the tumours
(32/37) were staged as T1-2. Whether this finding indicates the
cascade of events in the oncogenic transformation of breast
cancer cells, or simply is the result of simultaneous independent
events is unknown. Although it is possible that total accumu-
lation of changes is responsible for determining the biological
properties of the tumour, our results indicate that genetic
alterations in breast cancer often occur according to a preferred
sequence, and result in subsequent amplification and/or over-
expression of nuclear oncogenes/transcription factors
(presumably myc), membrane-associated G proteins (ras family),
receptor and non-receptor protein tyrosine kinases (i.e. EGF-
R, pl185*8-2), and growth factors (i.e. EGF, TGF-a) {3].
Furthermore, our results are in agreement with the theory (also
supported by numerous iz vitro studies) according to which
tumorigenic transformation occurs predominantly as a result of
“cooperation” between oncoproteins from different subgroups
(i.e. “nuclear” and membrane-associated).

Due to variations in approach and the factors analysed,
comparison of these results directly with different studies is
difficult. However, a comparable pattern of expression has been
reported in one previous study [5]. The presented data suggest
that simultaneous monitoring of various (potentially oncogenic)
parameters in a larger number of patients would add to our
better understanding of transformation processes, and bring us,
eventually, one step closer to an aetiologically based classification
of breast cancer.
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