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Abstract

Twenty patients with small cell lung cancer (SCLC) were entered to the study. Fourteen
cases were male and six cases were female. Twelve cases were extensive disease, eight cases
were limited disease. Median age was 60 years (range=40-72 years), median performance status
was 70 per cent (range=60-80%). All patients were treated with combination chemotherapy
consisting of ifosfamide 5 g/m? intravenous infusion over 4 hours with mesna uroprotection,
carboplatin 300 mg/m? intravenous infusion over 2 hours on day 1, and etoposide 120 mg/m’
intravenous infusion over 4 hours on day 1-3. Chemotherapy was re-cycled every 28 days.
Assessment of hematologic toxicity (CBC) was performed two times per week. If there was
grade 3 or 4 neutropenia on any cycle of chemotherapy, GM-CSF was administered for febrile
neutropenia and on the next cycle it was administered prophylactically on day 4-14.

Results : Seventeen cases were evaluable for response and toxicity (three cases were in-
evaluable due to loss to follow-up after the first cycle of chemotherapy). Fourteen cases (five
limited disease, nine extensive disease) achieved partial response (82.5%). Two cases had stable
disease, one case died on day 7. One year survival was 23.5 per cent. Seventy and a half percent
grade 3 and 4 neutropenia was seen during the first cycle. One patient had febrile neutropenia. After
being prophylactically treated with GM-CSF, grade 3 and 4 neutropenia was reduced from 70.5
per cent to 56.2 per cent, 46.7 per cent, 63.6 per cent, 42.8 per cent and O per cent in cycle 2-6
respectively. Major toxicity of GM-CSF consisted of transient chest distress, chills, sweating and
hypotension which subsided in 5-10 minutes. No fever or skin rash was observed.

Conclusion : Combination of ifosfamide, carboplatin and etoposide (ICE) is an active
regimen for small cell lung cancer. However, because of its severe myelosuppression, this
regimen needs hematopoietic growth factor support, and GM-CSF was used in this study. The
administration of GM-CSF rendered ICE chemotherapy to be given safely.
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Chemotherapy has been a major advance
in the treatment of small cell lung cancer (SCLC).
It has not only resulted in high objective (75-95%)
and complete (20-40%) response rates but also and
mainly in significantly prolonged survival. Five-
year overall survival is about 5 per cent and there
are 10 times more long-term survivors in patients
with limited disease (LLD) than in those with exten-
sive disease (ED). Today, results might be im-
proved by new active drugs, development of effec-
tive consolidation and/or maintenance treatment,
use of more intensive regimens, administration of
alternating or sequential combination chemotherapy,
adjuvant thoracic irradiation and/or surgery, and/
or effective prevention of central nervous system
relapses.

Latest results using combination chemo-
therapy including three active drugs i.e. ifosfamide,
etoposide and carboplatin (ICE) regimen was
reported to be very active especially for the 2 years
survival of > 30 per cent(1,2). However, the inci-
dence of leukopenia (grade 3 and 4) was quite high
(nearly 100%).

In order to optimize the toxicity of chemo-
therapy, the hematopoietic growth factors, mainly
GM-CSF and G-CSF(3) were introduced into cli-
nical practice. These substances have been exten-
sively studied during the last ten years(4-6). G-CSF
(granulocyte-colony stimulating factor) preferen-
tially stimulates neutrophil production and has been
shown to reduce the duration of neutopenia follow-
ing chemotherapy. GM-CSF (granulocyte-macro-
phage colony stimulating factor) stimulates neutro-
phil, monocyte and eosinophil production and
function. It is associated with more diverse hema-
tological and chinical effects, including augmenting
mechanisms of host defense(7).

In SCLC, both G-CSF(8,9) and GM-CSF
(10,11) have been shown able to reduce the dura-
tion of neutropenia induced by chemotherapy. The
above considerations lead us to initiate the Phase
II study of ICE with GM-CSF in Thai patients with
SCLC.

MATERIAL AND METHOD

Patients with histological or cytological
diagnosis of small cell lung cancer were entered to
the study. These patients should have an evaluable
or measurable lesion with normal hematologic
parameters (neutrophil count > 3,000/mm3, plate-
lets count > 100,000/mm3), normal renal function
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(serum creatinine < 1.5 mg/ml) and serum bilirubin
< 1.5 mg/ml.

Baseline staging work-up consisted of
chest X-ray and/or computed tomography (CT) of
the chest and liver ultrasound or CT of the liver
and bone scan.

After complete history, physical examina-
tion and staging work up, patients were treated with
ICE regimen which consisted of ifostamide 5 g/m?
intravenous infusion over 4 hours with mesna uro-
protection on day 1, carboplatin 300 mg/m2 intrave-
nous infusion over 2 hours on day | and etoposide
120 mg/mzlday intravenous infusion on day 1-3.
Chemotherapy was recycled every 28 days. Com-
plete blood count and platelets count were examined
on day 1 and 4 of each week. If patients had febrile
neutropenia GM-CSF (leucomax®) 5 pg/kg/day
was administered subcutaneously daily until white
blood count returned to = 10,000/mm3. If patients
had grade 3 or 4 neutropenia, then GM-CSF 5 ng/
kg/day was given subcutaneously for prophylaxis
on the next cycle starting day on 4-14. Adverse
effects of chemotherapy and GM-CSF were closely
monitored.

Thoracic radiation was administered to all
limited disease (LD) patients after complete treat-
ment with chemotherapy. Whole brain irradiation
was allowed for LD patients who had complete res-
ponse to chemotherapy.

RESULTS

Seventeen patients were evaluable for res-
ponse and toxicity (three cases were in-evaluable
due to loss to follow-up after the first cycle of

Table 1. Patients characteristics.

Enter 20 cases

Evaluable 17 cases

In-evaluable 3 cases

Age Median 60 yrs.
range 40-72  yrs.

Sex M:F 14:6

PS Median 70 % -
Range 60-80 %

Stage Extensive : Limited 12:8

Extensive stage
Bone metastases 8* cases
Liver metastases 4% cases
Adrenal metastases 2 cases
(Bone & liver metastases* 2 cases)
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Table 2. Response.

Total Resp. Duration (mos.) Survival (mos.) lyr. survival
No. range median range median
PR - 14 1-6 3 2420+ 6+ 3(21.4%)
SD 2 - - 231+ - 1 (50%)
ED 1 - - 7 Days.
PR = partial response, SD = stable disease, ED = early death
Tabel 3. Hematologic toxicity.
Total Cycle Anemia Leukopenia Thrombocytopenia GM-CSF
No. gr3.4 gr3,4 er3.4 Therapeutic Prophylaxis
No % No %o No T
17 1 3 17.6 12 70.5 4 235 1 -
16 2 8 50 9 56.2 5 312 - 13
1S 3 6 40 7 46.7 6 40 - 11
11 4 9 81.8 7 63.6 6 54.5 - 6
7 5 3 42.8 3 42.8 1 14.2 - 6
S 6 3 60 - 2 40 - 4

chemotherapy) (Table 1). Fourteen patients (five
limited disease, nine extensive disease) achieved
partial response (82.5%). Two patients had stable
disease, one case died on day 7. One year survival
was 23.5 per cent. Seventy and a half percent grade
3 and 4 neutropenia was seen during the first
cycle. One patient had febrile neutropenia (Table
2). After prophylactically treated with GM-CSF,
neutropenia was reduced to 56.2 per cent, 46.7 per
cent, 63.6 per cent, 42.8 per cent and O per cent in
cycle 2-6 respectively (Table 3).

Toxicity of GM-CSF : Three patients had
first dose reaction after receiving a subcutaneous
injection of GM-CSF, the reaction was mainly tran-
sient chest distress, chills, sweating and hypoten-
sion which subsided within 5-10 minutes. No evi-
dence of fever or skin rash was seen.

DISCUSSION

Several chemotherapeutic agents i.e cyclo-
phosphamide, ifosfamide, cisplatin, doxorubicin,
vincristine and etoposide are active drugs for
SCLC. Ifosfamide at a high dose is a very active
single agent drug for SCLC but is associated with

severe myelotoxicity(12). Carboplatin has advan-
tages over cisplatin in respect of its toxicity profile
particularly emetogenicity and renal dysfunction
(13). Etoposide is widely used to treat SCLC. It is
used in multiple drug regimens, either given as three
intravenous doses as in the widely used etoposide/
cisplatin regimen(14), or as an intravenous dose
followed by a short oral course, e.g. the ECMV regi-
men(15) or the VICE regimen(12). In this study,
ICE regimen (ifosfamide, carboplatin, etoposide)
was administered to patients with SCLC. GM-CSF
was used in order to maintain dose intensity of the
ICE regimen.

Because of the problems of haematologi-
cal toxicity, GM-CSF was administered to one
patient for febrile neutropenia on the first cycle of
treatment. On subsequent cycles of chemotherapy.
GM-CSF was administered to most of the patients
prophylactically. The incidence of grade 3 and 4
neutropenia was decreased after receiving GM-CSF
and there was no febrile neutropenia. Three patients
had allergic reaction to GM-CSF which consisted of
transient chest distress, chills, sweating and hypo-
tension which subsided within 5-10 minutes. No
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other side effects from GM-CSF were noted. The ICE
regimen reported here had a response rate of 82.5
per cent. Compared to other reports, i.e. VICE, Pren-
deville et al(12) who reported a response rate of 81
per cent in 85 patients. For the PE regimen, a similar
response rate of 88 per cent has been quoted(14).
The one-year survival with ICE reported here was
23.5 per cent, which was lower than the other two
reports. This may reflect the small number of patients
treated and the high amount of extensive disease.
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Conclusion : Combination of ifosfamide,

carboplatin and etoposide (ICE) is an active regi-
men for small cell lung cancer. However, because
of its severe myelosuppression, this regimen needs
hematopoietic growth factor support and GM-CSF
was used in this study. The administration of GM-
CSF rendered ICE chemotherapy to be given safely.
Whether the ICE regimen should considered to be
standard treatment or not, warrants further compa-
rative study.

(Received for publication on August 16, 1999)
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