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A retrospective analysis of various characteristics in 32 limited stage small cell lung cancer
patients treated at the Department of Therapeutic Radiology in Kangnam St. Mary’s Hospital,
Catholic University Medical College from April 1983 to September 1991, was carried out to identify
factors which had prognostic significance for survival from initiation of radiation therapy.

There were 26 men and 6 women. Median age was 63 years (range: 24-78 years). The follow
up duration was 1.5 to 44 months (median: 9 months). External radiation therapy was done with
daily 160-180 cGy, 5 fraction/week, total of 1000-6660 cGy (median: 4500 cGy) to the medias-
tinum by 6 MV linear accelerator.

Of 32 patients, 27 (84.4%) patients were treated with combined modality (chemotherapy plus
radiation therapy), and 5 (15.6%) patients were treated with radiation therapy only. Complete
responders were 12 patients (37.5%), partial responders were 11 (34.4%), and no responders were
9 (28.1%). Karnofsky performance status over 70 (p<0.04), chemotherapy regimen (CAV, PV, and
CAV+PV) (p<0.04), 6 or more cycles of chemotherapy (p <0.007), radiation therapy over 4500
cGy (p<0.03), and radiation therapy responder (CR+PR) (p<0.003) showed a significantly
favorable influence on 1 year survival rate. Age (p=0.545), sex (p=0.666), presence of superior
vena cava syndrome (p=0.719), prophylactic cranial irradiation (p=0.217), and radiation therapy
duration (p=0.491) had no effect on survival.

Radiation induced side effects were transient esophagitis in 11 (34%), general weakness in 9
(28%), gastrointestinal symptoms in terms of nausea, vomiting and -indigestion in 5 (15%) and
leukopenia in 1 (3%).

Key Words: Radiation Therapy, Limited Stage Small Cell Lung Cancer

pose of this study is to analyze the role of the
radiation therapy in limited stage small cell lung
cancer, in terms of the influencing factors on the

INTRODUCTION

Small cell lung cancer is a relatively common,
highly aggressive neoptasm. Small cell lung cancer
responds to chemotherapy both locally in the chest
and at sets of distant metastases. This response
has been commonly complete and has been as-
sociated with longer survival and occasionally cure.
However, locoregional failure rate remains at 70%
to 80% when multi-agent chemotherapy alone was
employed, and persistent or recurrent loco-
regional carcinoma would certainly affect the out-
come of treatment adversely!~®. To decrease the
locoregional failure rate, combined chemotherapy
with radiation therapy has been used®®. The pur-
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response rate and survival.
MATERIALS AND METHODS

From April 1983 to September 1991, 32 patients
with limited stage small cell lung cancer were treat-
ed with radiation therapy alone or in combination
with chemotherapy at the Department of Therapeu-
tic Radiology, Kangnam St. Mary’s Hospital, Catho-
lic University Medical College.

Table 1 lists the characteristics of the 32
patients; 26 were men and 6 were women. Median
age was 63 years with a range of 24 to 78 years.
Karnofsky scale were >70 in 23 patients and <70in
9 patients.

All patients were diagnosed pathologically and
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Table 1. Patient Charateristics

Table 2. Response Rates of the Patients

Characteristics No. of patients Response No. of Patients (%)
Age 250 Years 23 CR 12 (37.5)
<50 Years 9 PR 11 (34.4)
Sex Male 26 NR 9 (28.1)
Female 6 CR: Complete Response
KPS i;g 28 PR: Partial Response
SVC syndrome Yes 7 NR: No Response
No 25
Chemdherapy regimen CAV+PV, PV & CAV 19 100
Other Regimen 8
No. 5
Chemotherapy cycle =6 Cycles 10 © 80 — Overall Survival Rate
<86 Cycles 17 ®
No 5 T 50
RT Dose =45 Gy 17 g
<45 Gy 15 <
PCI Yes 1 @ 40
No 21
Duration of RT >35 days 17 20
<35 days 15
KPS: Karnofsky Performance Status
RT: Radiation Therapy co 5 10 15 20 25

PCI: Prophylactic Cranial trradiation

studied clinically by complete history, physical
examination, complete blood count, biood chemis-
try, chest X-ray, chest CT scan, and liver and bone
scan, etc.

All patients showed the disease confined to the
chest and ipsilateral supraciavicular lymph nodes.
Of 32 patients, 7 were noted to have SVC syn-
drome. Twenty-seven patients were treated ‘with
combined modality and 5 were treated with radia-
tion therapy alone. Several combinations of
chemotherapy were applied and the range of
cycles of chemotherapy was 1 to 8. Ten patients
received 3 to 6 cycles of -CAV-PV (cyclophos-
phamide, adriamycin, vincristine followed by cis-
platin and VP-16), 6 received 1 to 6 cycles of CAV,
4 received 1 to 4 cycles of PV, and 4 received 1 to
3 cycles of CMC. And every 1 patient received 8
cycles of MOCA, 1 cycle of cytoxan, and 6 cycle of
VIV, respectively. Radiation was delivered after or
before chemotherapy with 6 MV X-ray encompass-
ing primary tumor, mediastinum and/or bilateral
supraclavicular lymph nodes. Median irradiated
tumor dose was 4500 cGy with a range of 1000
-6660 cCy and-median fractionated dose was 180
cGy (range of 180-300 cGy). Ten patients received
prophylactic cranial irradiation with a range of 1200

Months
Fig. 1. Overall survival rate.

-3080 cGy (median dose: 2280 cGy).

All roentgenograms and clinical charts were
reviewed retrospectively to obtain uniform and
accurate evaluation of response, as possible. The
response criteria were defined by the following
manner. A complete response was defined as the
disappearance of all clinical evidence of disease
and a partial response was defined as greater than
50% decrease of disease. No response was scored
when there was no objective sign of response.
Survival was calculated from the start of the initial
treatment. The survival curves were plotted. by
Kaplan-Meier method and we analyzed them by
log-rank test. Difference between the response
rates were evaluated by Chi-Square test.

RESULTS

Of-32 patients, complete responders were 12
patients (37.5%), partial responders in 11 (34.4%),
and no responders in 9 (28.1%) as shown in Table
2. Two patients were still alive at the closure of this
study. One year survival rate was 40.6% and 2 year
survival rate was 12.5%. Overall actuarial survival
rate is illustrated in Fig. 1. The one year survival rate
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Fig. 4. Survival rate by chemotherapy regimen.

of patients with Karnofsky performance status over
70 was significantly better than that of patients with
below 70 (p<0.04, Fig. 2). The one year survival
rate of the radiation therapy responders (CR+PR)
reveals a very significant statistical difference (p<
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Fig. 5. Survival rate by chemotherapy cycle.

Survival Rate
100

+RT Dose 245 Gy (n=17)

50 oRT 0ose <45 Gy (n=15)

60
40

20

0
0 5 10 15 20 25
Months

Fig. 6. Survival rate by radiation therapy dose,

Table 3. Survival Rates according to Various Factors

1-Yr Survival [Median

Factors Rate Survival [P-value
Performance status=>70 52%)| 14 Monl|p<0.04
<70 11%| 5 Mon
Radiation Response Yes 65%) 18 Mon|p<0.003
No - 5 Mon
Chemotx. Regimen (CAV etc.) | 68%) 18 Mon p<0.04
Other Regimen| 20%| 6 Mon
Chemotx. cycles>6 80%| 24 Mon|p<0.007
<6 20%| 6 Mon
Radiation dose=45 Gy 59%! 16 Mon}p<0.03
<45 Gy 20%| 6 Mon

0.003, Fig. 3). Chemotherapy regimen (CAV,VPand
CAV+VP)} (p<0.04, Fig. 4), 6 or more cycles of
chemotherapy (p<0.007, Fig. 5) and radiation ther-
apy doses of over 4500 cGy (p<0.03) showed also
a significantly favorable effects on the 1 year sur-
vival rate (Fig. 6). Age (p=0.545), sex (p=0.666),
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the presence of SVC syndrome (p=0.719), prophy-
lactic cranial irradiation (p=0.217), and radiation
therapy duration (p=0.491) had no effect on sur-
vival. Table 3 lists survival rates according to statis-
tically significant factors.

Radiation induced side effects were esophagitis
in 11 patients (34%), general weakness in 9 patients
(28.5%), gastrointestinal symptoms such as nau-
sea, vomiting and indigestion in 5 patients (15%)
and leukopenia in 1 patient (3%).

DISCUSSION

Despite of many previous studies of limited
stage small cell lung cancer treated with various
combined modality approaches incorporating
chemotherapy and radiation therapy, there is no
clear consensus as to which strategies constitutes
standard therapy. Optimistic results were obtained
with the benchmark regimen of Cyclophos-
phamide, Doxorubicin, and Vincristine (CAV) in the
late 1970’s, and the later identification of Etoposide
and Cisplatin (EP) as equally active non-cross
resistant agents, kindled hope that limited small
cell fung cancer would rapidly join the lists of
oncologic success stories. But, despite of the im-
pressive gains in response rates, local recurrence
rates were remained high, necessitating the inte-
gration of radiation therapy into the treatment
scheme. Prospecitive randomized trials®>™¢ have
found less intrathoracic recurrences, more com-
plete responses, and longer duration of disease-
free as well as overall survival with combined
modality therapy. For improved local control in the
chest has brought the significantly increased com-
plete response, the role of chest irradiation as a
part of the definitive therapies for limited SCLC is
clear®. In several large series using chemotherapy
with or without radiotherapy, the patients with lim-
ited diseases had complete response raie more
than 65%, and objective tumor regression rates of
80%, and the median survivals of 14-21 months®!?,
Our complete response rate of 37.5% is lower than
those of other’s reports and objective tumor re-
gression rate of 71.9% is comparable to those of
other investigators.

The treatment aim in small cell lung cancer is to
achieve a complete response. Only complete re-
sponders/have had the prolonged survivals. Com-
plete responders. survive longer than partial re-
sponders or stable diseased patients. Any other
responses, except complete response, have only
modest clinical benefits, because elongation of the

survivals are achieved entirely from the prolonga-
tion of the duration of complete responses'?. Our
results-were compatible with these assumptions.

Radiation dose is a main factor of improving
overall survival'?, Radiation doses were consider-
ably varied but they are usually between 4000 and
4500 cGy/15-20 days. Choi NC et al.® reported
significant locoregional control in 5000 c¢Gy
compared with that of 3500 cGy, and Chak et al.'®
reported that 5000 cGy in 5 weeks decreased the
incidence of tocal failures of the complete respon-
ders to radiotherapy. The Southwest Oncology
Group'® also noted a complete response rate of
32% in patients received 3000 cGy of chest irradia-
tion versus of 57% in patients received 4500 cGy.
Eaton et al.'® reported in-field recurrences of 80%
at 3500 cGy was fallen to 0% at 4500 cGy. Our
results showed that 52.9% of the complete respon-
se rate in patients treated with above 4500 cGy
were comparable to 20% of that with below 4500
cGy. Doses of more than 4500 cGy should be
administered to achieve a good result when com-
bined modality therapy is devised.

Natale RB et al.'® reported 44 cases with small
cell lung cancer treated with intensive chemother-
apy and radiation therapy. They suggested, alth-
ough long-term disease-free survival in patients
with limited disease may be achievable without
prolonged cyclic maintenance chemotherapy,
more than 4 cycles of chemotherapy are probably
required to eradicate drug-sensitive tumor popula-
tions. Our results also showed that 6 or more cycles
of chemotherapy had a positive relationship with
the rates of complete response and at least 4
courses of chemotherapy were required for a
favorable outcome of the survival. With combined
modality treatment, at least 4500 cGy of radiation
and 6 courses of chemotherapy are thought to be
indispensable for a complete remission and the
eventual long-term survival.

There are several reports that performance
status was one of the important prognostic factor
both for the response rate to the therapy and for the
survival rate!>!"'® These were consistent with our
results that the complete response rate of the
patients with the performance status of over 70 was
higher than that of below 70 (47.8% vs. 11.1%) and
the significant survival advantage was noted in the
patients with the performance status of over 70.

Osterlind K et al.!® reported that female patients
with limited-stage disease survived longer than
their male counterparts. And Johnson BE et al?
reported 378 cases of'small cell lung cancer and



found that the survival of the female patients was
longer than that of the male patients. But our results
did not. The reason is thought to be the small
number of the female patients (6 patients) (26%)
entered into this study.

There have been many randomized studies
evaluating PCI*~2®_In their studies, there were a
reductions in the CNS relapse rate but no signifi-
cant improvement in the survival. Qur results also
showed no survival difference.

Dombernowsky et al.?”. observed that the exis-
tence of the SVC syndrome did not necessarily
indicate a particularly poor prognosis. Sculier et
al.®®. observed whether the presence of the SVC
syndrome at the beginning of therapy or not had no
significant effect on survivai, statistically. Our
results also revealed no difference in survival.

Our result of 2-year survival, 12.5% was lower
those of the previously reported series, of which the
highest approximate 27%.

In our study, only 1 patient had a severe leu-
kopenia. Arriagada et al.?® reported that the most
common toxicity was severe bone marrow hypo-
plasia during the courses of radiotherpy. They
recommended a close follow-up. There were no
treatment-related deaths.

In spite of radiation therapy and chemotherapy,
our complete response (CR) rate was low. To im-
prove the local control rate, we present the
opinions of increasing the dose of chest irradiation,
or trying innovative approaches such as alternating
chemotherapy with the radiotherapy with the con-
ventional fractionation method or with the multiple
fractionation treatment.
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