
30

Amelioration of high dose
cyclophosphamide-induced myelosuppression

Gianni AM, Bregni M, Siena S, Orazi A, Stern AC,
Gandola L, Bonadonna G. (Cristina Gandini Bone
Marrow Transplantation Unit, the Divisions of Medical
Oncology, Radiotherapy and Pathology, Instituto
Nazionale Turnori; the Instituto di Scienze Mediche,
University of Milan, Milan, Italy; Sandoz Clinical
Research, Basel, Switzerland.) Recombinant human
granulocyte-macrophage colony stimulating factor
reduces hematologic toxicity and widens clinical applica-
bility of high dose cyclophosphamide treatment in breast
cancer and non-Hodgkin's lymphoma. J Clin Oneol
1990;8:868-78.

SUMMARY
Gianni et al. treated 15patients (treatment group) who had non-
Hodgkin's lymphoma and breast cancer with high dose (7 gfm2)
cyclophosphamide (Cl'X) followed by granulocyte-macrophage
colony stimulating factor (GM-CSF) 5.5 flgfkgfday for 14 days,
and compared them with 21 patients (control group) who
received crx but no GM-CSF. The patients in both groups
were well matched for age, sex, disease, performance status
and prior chemotherapy.

Recovery of granulocytes (> 1000/",1)occurred earlier in the
treatment group than in the control group (14 v. 17 days;
p<O'()OI); the recovery of neutrophils (>500/1£1)was also faster
in the treatment than in the control group (13 v. 19 days;
p<O.OOI). Patients receiving GM-CSF recovered platelet
counts (>100000/",1) earlier (14 v. 16 days; p=O.OO4)than the
controls. Fewer patients in the treatment group (2115) than in
the control group (9/21) required platelet transfusions
(p=0.OO5). The percentage of patients with documented infec-
tion in the treatment group (7%) was smaller than that in the
control group (24%; p=0.16). Most important, all the treated
patients were eligible to receive the next cycle of chemotherapy
(scheduled for day 14) in time as compared to the controls who
were not eligible before day 20 (p<O.OOI). The toxicity of
GM-CSF was minimal. This study shows that GM-CSF
improves the therapeutic index and allows the administration of
high dose crx and possibly other aggressive chemotherapeutic
regimes.

COMMENT
High dose CTX is an effective treatment against a wide
range of tumours. At a dose of 7 g/m? CTX leads to
profound but predictable myelosuppression without per-
manent stem cell damage.' It is nevertheless associated
with morbidity and occasional mortality due to infection;
therefore, supportive care in the form of antibiotics
and blood component replacement may be needed. Spon-
taneous haematopoietic recovery takes a long time, often
necessitating delays in the delivery of subsequent
chemotherapy. This is undesirable in any treatment
programme, since delay in administering scheduled
chemotherapy perpetuates drug resistance.

Haematopoietic colony stimulating factors (CSF)
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increase the cellular components of bone marrow (BM)
and are presently under clinical investigation. Recombinant
human GM-CSF reduces the chemotherapy-induced
toxicity manifesting as neutropenia and thrombocytopenia. 2

The use of GM-CSF and other CSFs opens new ways by
which higher doses of chemotherapy can be given without
inducing lethal myelosuppression. However, recovery of
BM function will predictably be slow in patients who have
received extensive prior chemotherapy and thus severe
damage to BM stem cells. Also, the CSF will not be bene-
ficial in the presence of myeloablative doses of
chemotherapy (they cannot act in the absence of stem
cells), and such situations will obviously need stem cell
replacement in the form of BM or peripheral blood stem
cell transplantation.

The present study shows that high dose CTX followed
by GM-CSF for 2 weeks is a safe treatment schedule as
far as the recovery of haematopoiesis is concerned.
Another important aspect of this study is that the dose of
GM-CSF was smaller than those employed in other
studies. This might be a reason why the common toxic
effects such as fluid retention, pleural effusion, peri-
carditis and vascular thrombosis associated with GM-CSF
were not seen. Two patients with a prior history of
Raynaud's phenomenon experienced vasospastic
episodes which responded to withdrawal of the GM-CSF.
Fever not related to documented infection was experi-
enced by 30% of patients in the treatment group compared
to 15% in the control group. This was attributed to release
of tumour necrosis factor secondary to GM-CSF treat-
ment. The incidence of infection in the treated group was
lower than that in controls suggesting that the neutrophils
produced in response to GM-CSF were functionally
normal."

While this study and many others-" support the use
of GM-CSF with high dose chemotherapy, several points
need consideration. First, the numbers of patients in these
studies have been small and there have been no randomized
trials. Second, while GM-CSF ameliorates the toxic
effects on haematopoiesis, other side-effects such as those
on the gastrointestinal tract still remain with aggressive
chemotherapy. Finally, a longer follow up of the GM-CSF
treated patients is necessary to assess its safety.
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