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Obijectives: Small cell lung cancer is sensitive to chemotherapy and radiotherapy. Neverthe-
Jess, responses are still short-lived and apparent cure remains for only limited disease patients.

Methods: We combined cy clophosphamide(760mg/m? by intravenous infusion at first day)
vincristine(2mg intravenously at third day ), cisplatin(20mg/m? intravenously for 3 days), and
etoposide(100mg/mt intravenously for 3 days) with radiotherapy (total 300cGy over 4
weeks in 17 fractions) and treated 39patients with small cell lung cancer who had received
no prior sy stemic chemotherapy and radiotherapy .

Results:

1) Thirty-nine patients(iimited disease: 17patients, extensive disease 22 patients) were
treated and 35 patients were evaluable for response. Qverall response rate was 82.8%(com-
plete response 28.6%, partial response 54.2%)

2) The median survival was 52 weeks for all patients and 58 weeks for limited disease and
45 weeks for extensive disease. There was no statically significant survival difference be-
tween the two patient groups. The median relapse-free survival time was 48weeks.

3) Overall, treatment was well tolerated, with granulocy topenia being the most frequent
toxicity .

Conclusions: Combination chemotherapy with COPE regimen combined with radiation ther-
apy was effective as a first line therapy for SCLC.
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INTRODUCTION

Small cell lung cancer(SCLC) comprises 20% to
25% of all the lung cancers and differs from the
other histologic types of lung cancer with resp-
ect to its biologic behavior and its responsive-
ness to chemotherapeutic agents and radioth-
erapy. The natural history of small cell lung can-
cer is characterized by rapid clinical course and
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dissemination, and by its sensitivity to available
drugs®?. This disease is rapidly fatal with a medi-
an survival of 5-7 weeks in extensive disease
and 12 weeks in limited disease in untreated pa-
tients?. On the other hand, chemotherapy, ra-
diotherapy or both are capable of producing
responses in 60-90% of patients with significant
improvemint in survival*®. Nevertheless, respon-
ses are still short-lived and apparent “cure” re-
mains for only limited disease patients.

Although many combinations of chemotherap-
eutic agents for small cell lung cancer appear to
yield similar therapeutic results, CAV(cyclop-
hosphamide, doxorubicin, vincristine)has beco-
me one of the most commonly used regimens®.
Many attempts have been made t0 increase th-
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erapeutic results either by addition of other
drugs or by individual replacement. Recently, the
combination of VP-16 and cisplatin has been
shown to be as effective as or slightly superior
to CAV and partially non-cross resistent”. Cycl-
ophosphamide is known as one of the most ef-
fective single agents in the management of SCLC
» Additionally, cyclophosphamide is synergistic
with VP-16 and cisplatin®. The combination of 3
drugs(cyclophosphamide, cisplatin, VP-16) was
tested by Eagan et al in a small pilot study'.
Eleven patients with limited disease achieved 4
complete responses and 5 partial responses with
a median survival of 53 weeks. Thirteen patients
with extensive disease achieved 4 complete
responses and 1 partial response. Vincristine is
known to be an active single agent' and has
been a frequent component of highly effective
drug combinations, such as with cyclophospha-
mide'?. Therefore we attempted to enhance the
therapeutic efficacy of VP-16 and cisplatin by
the addition of cyclophosphamide and vincristine
(COPE). After chemotherapy-induced complete
remission, the chest and central nervous system
remain the significant sites of failure in patients
with limited disease”.

We, therefore, reviewed retrospectively our
experience with patients treated during the past
4 vyears with combination chemotherapy(COPE)
combined with chest irradiation and prophylactic
cranial irradiation who had previously untreated
small cell lung cancer. Qur aims were as follows:
(1)to evaluate the overall survival and disease-
free survival. (2)to evaluate their toxicities.

PATIENTS AND METHODS
1. Patient Selection and Eligibility

Patients were eligible for the study if they had
histologically confirmed small cell lung cancer, no
previous chemotherapy or radiotherapy, per-
formance status of 0-3 on the ECOG scale, age
<70vears and no previous severe underlying
medical ilinesses. All patients enrolled were re-
quired to have adequate leukocyte count(>4.
0x10%mm?). platelet count(>100x10%/mm?), re-
nal function(serum creatinine<1.5mg/dDand he-
patic function(serum bilirubin <3mg/dl).

Initial diagnostic work included history taking
and physical examination, CBC, blood chemistry
and urine examination for all patients. The pre-
treatment staging was usually determined by
physical examination, chest radiography, whole-

lung computerized tomogdraphy, fiberoptic bron-
choscopy, uitrasoncgraphy or computed tomog-
raphy of the abdomen, bone marrow examination
and bone scintiscan if skeletal sympotoms were
present. CBC was reperted before each cycle of
chemotherapy and also 14 days after each
course.

Staging was done by a two-stage system
based on the above examinations: limited disease
(LD) was defined as disease confined t0 one
hemithorax and regional iymph nodes, including
the bilateral mediastinal, contarlateral hilar and ip-
silateral supraclavicular nodes, while extensive
disease(ED) was defined as disease beyond this
and included malignant pleural effusion.

2. Treatment

Chemotherapy was started immediately after
diagnosis was obtained and consisted of cycl-
ophosphamide 750mg/m? on day 1; vincristine 2.
Omg on day 3; cisplatin 20mg/m? on day 1, 2 and
3; etoposide 100mg/m? on day 1, 2 and 3. The
courses were repeated every three weeks until
6 cycles(Table 1). After 6 cycles of chemothera-
py were completed, thoracic radiotherapy was
done to all responders, regardeless of stage. The
total tumor dose was 300cGy over 4weeks in
17 fractions. Prophylactic cranial irradiation(PCl)
was given only to patients in complete response
after completion of all chemotherapy. PCI(300
¢Gy) was given in 10 fractions.

The dose of cyclophosphamide, cisplatin and
etoposide were modified according to white
blood cell(WBC) count, checked before the start
of each cycles.

3. Treatment Effect Analysis and Statistical
Methods

Objective response was determined according
to the criteria of WHO'™; complete remission
(CR), partial remission(PR), stable disease(SD)
and progressive disease(PD), and it was based
primarily on chest radiography and clinical fin-
dings. The response rate included an complete

Table 1. Dose and Schedule of COPE Chemotherapy

Day 1 2 3 22
Cyclophosphamide *

(750mg/m2) "
Vincristine(2mg) *
Cisplatin(20mg/m?2) T
Etoposide(100mg/m2) * " i

“*Repeat every 3 weeks until 6 cycles
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and partial response that persists during at least
1 month. Overall survival was calculated as the
period from the commencement of chemothera-
py to the day of death. For complete and partial
responders, duration of response or relapse-free
survival was calculated as the period from the
first day of treatment to the day when progres-
sive disease was first observed.

Acute and subacute toxicities were evaluated
according to the criteria of WHO based on blood
cell counts'’.

The Kaplan-Meier method was used to esti-
mate the survival distribution, and log-rank test
and chi-square test were used to evaluate dif-
ferences in survival and relapse-free survival.

RESULTS

Among thirty-nine patients with histologically
proven SCLC from June 1989 to 1993 at Korea
University Hospital, thiry-five patients who re-
ceived at least two courese of chemotherapy
were considered evaluable for response.

1. Patient Characteristics

Table 2 lists patient characteristics: 29(83%)
were men and 6(17%) were women. The median
age was 61 years(range, 33-70years)at the start
of therapy. Of the 35 patients assigned a per-
formance status(PS) (ECOG scale), 12(34 %)

Table 2. Characteristics of Patients with Small Cell
Lung Cancer

No of patients treated/eligible 39/356
Sex
Male/Female 29/6
Ratio(M/F) 5:1
Median age(year)(range) 61(33-70)
Performance status
0-1 12(34%)
2 18(52%)
3 5(14%)
Extent of disease
Limited 15(43%)
Extensive 20(57%)
Table 3. Response of Therapy
Response LD{(%) ED(%) Overall(%)
CR 6/15(40) 4/20(20) 10/35(28.8)
PR 7/15(47)  12/20(60) 19/35(54.2)
SD 2/15(13) 1/20 (5) 3/35(8.6)
PD 3/20(15)  3/35(8.6)
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Fig. 2. Survival rate/Disease extent.

were classified as PS 0 or 1,18(52%)as PS 2,
and 5(14%) as PS 3.

2. Response and Survival

The overall response rate was 83%, with 29%
CR and 54% PR. Among 15 patients with LD, 6
patients(40%) showed CR, 7 patients (47%) PR,
and 2 patients(13%) no response. Details of
response by stage and response rate are given in
Table 3.

The median survival time for all 35 patients
from the first treatment with COPE was 52
weeks(range 16-235weeks). Survival is shown
in Fig. 1. In patients with LD, the median survival
time was 58 weeks and in patients with ED it
was 45 weeks(Fig 2). Although median survival
time was longer in LD patients, there was no sta-
tistically significant difference in the two patient
groups{p=0.12). In response rate, according to
tumor response, median survival was 52 weeks
in responders(CR:62weeks PR:51weeks)and 44
weeks in non-responders(SD+PD).

Relapse-free survival was evaluated for all 29
responders and median relapse-free survival time
was 48weeks, Although there was no statisti



COMBINATION CHEMOTHERAPY WITH CYCLOPHOSPHAMIDE, VINCRISTINE, CISPLATIN AND ETOPOSIDE(COPE)
COMBINED WITH RADIOTHERAPY FOR SMALL CELL LUNG CANCER

Table 4. Toxicity

Grade
Toxicity/(WHO) 0 I I m v Total
Leukopenia 34.2% 11.4% 22.9% 22.9% 8.6% 65.8%(23/35)
Nausea/Vomiting - 25.7% 42.9% 31.4% - 100%(35/35)
Alopecia - 2.9% 65.7% 31.4% - 100%(35/35)
Hepatotoxicity 97.1% - 2.9% - - 2.9%(1/35)
Azotemia 94.3% 5.7% - - - 5.7%(2/35)

Table 5. Studies using other Regimens in SCLC in Korea

Author(year)  Regimen Stage CR(%) CR+PR(%) Median survival(wk)
Bang*(1988) VIE® L.D+ED 40 80 55
Kwon*(1981) VPP® LD+ED 18.6 69.8 51
Sohn*(1992) CAV/EP* |L.D+ED 32 78 34

a. VIE:Etoposide, Ifosfamide, Epirubicin

b. CAV/EP:Cyclophosphamide, Adriamycin, Vincristine, Etoposide, Cisplatin

¢. VPP:Cisplatin, Etoposide

cally significant difference in the two patient
groups, it was longer in patients with LD.

3. Toxicity

Toxicity was evaluable in all 35 patients. Leu-
kopenia was the major dose-limiting side-effect.
Eleven patients(31.5%) had leukopenia of WHO
grade 3 or 4. Details are shown in Table 4.
Alopecia of grade 2 t0 3 was seen in aimost all
patients. Nausea and vomiting were generally
mild to moderate and managed with antiemetics.
Grade 2 hepatotoxicity and grade 1 azotemia
were seen in 1 and 2 patients, respectively.

DISCUSSION

The introduction of CAV(cyclophosphaminde,
doxorubicin, vincristine)chemotherapy induced a
high incidence of complete remissoin and a pro-
longation of median survival. Most studies re-
ported 70 to 100% of overall response, 40 to 60
% of CR in patients with LD, and 50 to 90% of
overall response, 26% of CR incidence in patients
with ED. Most studies also report a median survi-
val of 48 to 56 weeks for LD and 24 to 32
weeks for ED*¥. In our study evaluating the effi-
cacy of COPE regimen, we observed that an ob-
jective response rate was 83%(CR: 29%, PR: b4
%). Among these, CR rate was 40% and PR rate
was 47% in patients with LD and the rate of CR
was higher than that of ED patients{CR: 20%, PR:
60%). These results compare favorably with
complied data from the literatures with the CAV
or other combinations. In a recently published

Japanese study'®, alternating CAV-PE was com-
pared with CAV and PE. The response rate for
PE(78%) and CAV-PE(76%) was significantly
higher than the rate of CAV(55%). In the study
of Evans by VP-16 and cisplatin, there was an
overall response rate of 86% and median survival
time of 70 weeks in LD patients and 43 weeks in
ED patients. Additionally, in the study of Eagan'®
evaluating the efficacy of cyclophosphamide,
cisplatin, and VP-16, the overall response rate
was 79%. In that study, overall response rate
and CR rate were 82% and 36%. respectively, in
LD patients, and 77%. 31% in ED patients. In
studies using other regimens in Korea'®'"'®, they
reported 70 to 80% of overall response rate, 35
to 55 weeks of median survival in LD and ED pa-
tients with small cell lung cancer. Independent of
disease stage, performance status is one of the
most powerful independent prognostic factors'®.
In our study, the performace score of 23 pa-
tients(66%) was 2-3 on the ECOG scale. There-
fore, it is suspected that the effect of combina-
tion chemotherapy with COPE is as effective or
slightly superior to the effect of other regimens
used in some other Korean studies because 13-
37% of patients enrolled had a performance
score of 2-3 in two studies in Korea(Table 5).

In toxicity, leukopenia was the major dose-lim-
iting side-effect, and dose reduction was needed
in 6 patients. Most patients suffered from nau-
sea, vomiting, alopecia,. but these symptoms
were generally mild t0 moderate and controlled
with antiemetics.

Radiation therapy has long been a major tool in
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the treatment of limited-stage small cell lung can-
cer. Several prospective randomized trials re-
ported significantly improved overall survival{ex-
tension of median survival by 2 to 4 months) and
2-vear disease free survival with combined regi-
mens, regardless of time of radiation therapy,
such as concurrent or sequential irradiation.

In a large retrospective review of the litera-
ture, the addition of chest irradiation to chemo-
therapy for patients with extensive stage SCLC
reduced frequency of local chest recurrence, but
did not alter the objective response rates, medi-
an survival™,

Optimal methods for combining chemotherapy
and chest radiotherapy are still on debate. Com-
pared with concurrent chemo and radiotherapy,
alternating or interdigitating regimens appear to
have reduced pulmonary toxicity, while maintain-
ing therapeutic efficacy®.

Acturial analysis reveals a probability of brain
metastasis approaching 50% to 80% in 2-year
survivors without prior therapy to the central
nervous system®. In a review of 702 patients,
initially free of clinical brain metastasis, prophy-
lactic cranial irradiation(PCl) reduced the fre-
quency of clinical brain metastasis from 20% to
6%. However there was no significant impact on
survival associated with prophylactic cranial irra-
diation™,

In summary, our data indicate that combination
chemotherapy with COPE regimen combined
with radiation therapy was as effective as other
studies and useful as a first line therapy for small
cell lung cancer(Table 5). Further comparative
study will be needed with CAV or PE regimens.
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