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Purpose : A retrospective study was conducted comparing single daily frac-
tion (SDF). thoracic radiotherapy (TRT) with twice daily (BID) TRT to deter-
mine the potential benefit of BID TRT in limited-stage small cell lung cancer
(SCLC). Endpoints of the study were response, survival, pattern of failure,
and acute toxicity.

aterijals a thods : Between November 1989 to December 1996, 78
patients with histologically proven limited-stage SCLC were treated at the
Department of Therapeutic Radiology, Chungnam National University Hospi-
tal. Of these, 9 were irradiated for palliative intent, and 1 had recurrent
disease. Remaining 68 patients were enrolled in this study. There were 26
patients with a median age of 58 years., and 22 (85%) ECOG performance.
score of less than 1 in SDF TRT. There were 42 patients with a median age
of 57 years, and 36 (86%) ECOG performance score of less than 1 in BID
TRT. By radiation fractionation regimen, there were 26 in SDF TRT and 42
in BID TRT. SDF TRT consisted of 180 cGy, 5 days a week. BID TRT con-
sisted of 150 cGy BID, 5 days a week in 13 of 42 and 120 cGy BID, in 29
of 42. And the twice daily fractions were separated by at least 4 hours.
Total radiotherapy doses were between 5040 and 6940 cGy (median, 5040
cGy) in SDF TRT and was between 4320 and 5100 cGy (median, 4560
cGy) in BID TRT. Prophylactic cranial irradiation (PCIl) was recommended
for patients who achieved a CR. The recommended PCl dose was 2500
cGy/10 fractions. Chemotherapy consisted of CAV (cytoxan 1000 mg/m?,
adriamycin 40 mg/m?, vincristine 1 mg/m?) alternating with VPP (cisplatin
60 mg/m®, etoposide 100 mg/m?) every 3 weeks in 25 (96%) of SDF TRT
and in 40 (395%) of BID TRT. Median cycle of chemotherapy was six in both
group. Timing for chemotherapy was sequential in 23 of SDF TRT and in 3
BID TRT, and concurrent in 3 of SDF TRT and in 39 of BID TRT. Follow-up
ranged from 2 to 99 months (median, 14 months) in both groups.
Besults : Of the 26 SDF TRT, 9 (35%) achieved a complete response (CR)
and 14 (54%) experienced a partial response (PR). Of the 42 BID TRT, 18
(43%) achieved a CR and 23 (55%) experienced a PR. There was no signi-
ficant response difference between the two arms (p=0.119). Overall median
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and 2-year survival were 15 months and 26.8%, respectively. The 2-year
survivals were 26.9% and 28% in both arm, respectively (p=0.51). The
2-year survivals were 35% in CR and 24.2% in PR, respectively. The grade
2 to 3 esophageal toxicities and grade 2 to 4 neutropenias were more
common in BID TRT (p=0.028, 0.003). There was no difference in locore-
gional and distant metastasis between the two arms (p=0.125 and 0.335,
respectively). The most common site of distant metastasis was the brain.
Conclusion : The median survival and 2-year survival were 17 months and
26.9% in SDF TRT with sequential chemotherapy, and 15 months and 28% in
BID TRT with concurrent chemotherapy, respectively. We did not- observe a
substantial improvement of long-term survival in the BID TRT with concurrent
chemotherapy compared with standard schedules of SDF TRT with sequential
chemotherapy. The grade 2 to 3 esophageal toxicities and grade 2 to 4
neutropenias were more common in BID TRT with concurrent chemotherapy.
Although the acute toxicities were more common in BID TRT with concurrent
chemotherapy than SDF TRT with sequential chemotherapy, a concurrent
chemotherapy and twice daily TRT was feasible. However further patient
accrual and long-term follow up are needed to determine the potential
benefits of BID TRT in limited-stage SCLC.

Key Words : Limited stage, Small cell lung cancer, Chemotherapy,
Radiotherapy, BID

SCLC, the optimal method of the delivery of TRT

INTRODUCTION is unknown.

Small cell lung cancer (SCLC) accounts for
approximately 25% of all lung cancer cases,') and
about one third of the patients with SCLC
presents with limited-stage disease.. Lung cancer
is the third most common cause of cancer death
in Korean? Especially the death rate of lung
cancer in the Korean has increased during the
past 10 years with increased smokers.

SCLC differs from the other major histologic
subtypes of primary lung cancer in that it has
neuroendocrine features, grows more rapidly,
spreads earlier, is more responsive to chemo-
therapy and radiation therapy, and has a lower
cure rate. Because of the propensity to metasta-
size eatrly, the lack of screening modalities, and
the sensitivity to chemotherapy, the cornerstone of
treatment has been combination chemotherapy.

Recently, ailthough chemotherapy with thoracic
radiotherapy increases local control and a modest
survival - benefit in patients with limited-stage

Thoracic radiotherapy administered single daily
with etoposide/cisplatin  for patients with limited—
stage SCLC has been used in numerous trials
with/without alternating chemotherapy with vincri-
stine, doxorubicin, and cyclophosphamide. Patients
who participated in these trials has 20% to 40% o
2- and 3-year survival rates.>”

Conventional fractionation
chemotherapeutics could be toxic to lung by
themselves. Thus, excellent anti~cancer effects
were overshadowed, perhaps, by increases of the
mortality and morbidity. In an attempt to overcome
these disadvantages, twice daily (BID) thoracic
radiotherapy (TRT) was devised.®>?®® Irradiation of
SCLC cell lines in vitro showed a radiation
survival curve that the cells were sensitive to
single, low doses of radiation less than 200 cGy
It suggested this tumor had little capacity fo
repair of sublethal doses of radiation.” In contrast,
tumor—cell lines of other types of lung cancer,
and presumably normal pulmonary tissue, are

radiotherapy  and
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comparatively resistant to these
radiation.

Twice daily low dose chest radiotherapy has
been used in multiple trials with etoposide/cisplatin
chemotherapy, with median survival times of grea
ter than 20 months and 2-year survival rates o
36% to 46%.°% %"

This retrospective study was conducted to
compare single daily fraction (SDF) thoracic radio
therapy (TRT) with BID TRT to determine the
potential benefits of BID TRT in limited-stage
SCLC. Endpoints of this study were response
survival, pattern of failure, and acute toxicity.

low doses of

MATERIALS AND METHODS

Between November 1989 to December 1996, 78
patients with histologically proved limited-stage
SCLC were treated at the Department of Thera
peutic Radiology, Chungnam National University
Hospital. Of these, 9 were irradiated for palliative
intent, and 1 had recurrent disease. Remaining 68
patients were enrolled in this study. Patients
underwent staging evaluation before the initiation
of chemotherapy and thoracic radiotherapy. Pre-
treatment staging included a physical examination,
chest x*ray, bronchoscopy, pulmonary function
assessment, computed tomography (CT) of chest
liver, and adrenals, radionuclide bone scan,
complete blood cell count with differential, and
serum chemistry profile. Limited stage was defined
as tumor confined to one hemithorax with hilar
ipsilateral, contralateral mediastinal, both supracla-
vicular lymph nodes, and including the pleura
effusion.

By radiation fractionation regimen, there were
26 in SDF TRT and 42 in BID TRT. SDF TRT
consisted of 180 cGy, 5 days a week. BID TRT
consisted of 150 cGy BID, 5 days a week in 13
of 42 and 120 cGy BID, in 29 of 42. The
fractiontion dose in BID TRT was decreased from
150 cGy BID to 120 cGy BID because of
increased toxicity. And the twice daily fraction
were separated by at least 4 hours. Total
radiotherapy doses were between 5040 and 6940

cGy (median, 5040 cGy) in SDF TRT and were
between 4320 and 5100 cGy (median, 4560 cGy)
in BID TRT. The radiotherapy technique of both
groups consisted of initial anterior and posterior
opposed fields followed by two oblique or
three-fields planning. The initial fields encom-
passed the primary tumor with minimum margin
of 2 cm and involved mediastinal nodes, but
supraclavicular nodes and contralateral hilum were
not irradiated routinely. The doses to the spinal
cord were kept below 4500 cGy. Prophylactic
cranial irradiation (PCl) was optional, but was
recommended for patients who achieved a
complete response. The recommended PCIl dose
and schedule were 2500 cGy administered in 10
fractions over 2 weeks.

Chemotherapy consisted of CAV (cytoxan 1000
mg/m?, adriamycin 40 mg/m?, vincristine 1 mg/m?
alternating with VPP (cisplatin 60 mg/mg, etoposide
100 mg/m?) every 3 weeks in 25 (96%) of SDF
TRT and in 40 (95%) of BID TRT. Median cycle
of chemotherapy was six in both group. Timing fo
chemotherapy was sequential in 23 of SDF TRT
and in 3 BID TRT, and concurrent in 3 of SDF
TRT and in 39 of BID TRT.

Response assessment was evaluated at 1
month after completion of treatment and based
on the results of chest x-ray, bronchoscopy and
chest CT. Tumor responses were classified as
complete response (CR), partial response (PR),
and no response (NR). CR was defined as the
total disappearance of all tumor by chest x-ray
andfor chest CT scan. PR was defined as a
more than 50% reduction in the volume of tumor.
NR was defined as less than a PR or pro-
gression of the cancer during treatment. Survival
was calculated from the on-study date to the
date of death or last follow-up. Follow-up ranged
from 2 to 99 months (median, 14 months) in both
groups. Survival curves were constructed using
the Kaplan-Meier method. Comparisons of pro-
gnostic variables in the patients were made using
the Log- rank test.

Locoregional failure was considered as re-
development of the tumor within the thorax and
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distant metastasis included sites outside the
thorax.
The acute toxicities during the radiotherapy

were scored by the Radiation Therapy Oncology
Group (RTOG) acute radiation morbidity scoring
scheme™. The evaluated toxicities consisted of
pulmonary, esophageal, and hematologic toxicities;

WBC, hemoglobin, and platelet counts.

RESULTS
1. Patients Characteristics

Patients characteristics are shown in Table 1.
There were 22 men and 4 women, a median age
of 58 years (range, 41 to 75 years), and 22
(85%) ECOG performance score of less than 1 in
SDF TRT. There were 36 men and 6 women, a
median age of 57 years (range, 32 to 75 years),
and 36 (86%) ECOG performance score of less
than 1 in BID TRT.

2. Response and Survival

Tumor response are shown in Table 2. Of the
26 SDF TRT, 9 (35%) achieved a CR and 14
(54%) experienced a PR. Of the 42 BID TRT, 18
(43%) achieved a CR and 23 (55%) experienced
a PR. Overall response rates were 89% in SDF
TRT and 98% in BID TRT, respectively. There
was no significant response difference between
the two arms (p=0.119). Of the all 27 CR
patients, 3 refused to receive PCI.

Overall 1- and 2-year survival rates were 61%

Table 2. Tumor Response

Response” SDF RT (n=26) BID RT (n=42) p
No. (%) No. (%)

Complete response 9 (35) 18 (43)

Partial response 14 (54) 23 (55)

No response 3 (1) 1(2)

Response rate 23 (89) 41 (98) 0.119

*Evaluated at 1 month after completion of treatment

Table 1. Patients and Treatment Characteristics (n=68)

SDF RT (n=26) BID RT (n=42) Total
No. (%) © No. (%)
Age (yn
Median 58 57
. Range 41-75 32-75
Sex Male 22 (85) 36 (86) 58 (85)
Female 4 (15) 6 (14 10 (15)
Performance (ECOG):
< 01 22 (85) 36 (86) 58 (86)
> 1 ) 4.(15) 6 (14) 10 (14)
No. of patients receiving PCI”
8 (31) 16 (38) 24 (35)
RT dose
Median dose 5040 cGy 4560 cGy
Daily dose 180 .cGy 120 cGy, BID, 29
150 cGy, BID, 13
ctt regimen
CAV/VPP® 25 (96) 40 (95)
Others 1(4) 2095
CT cycle
Total 3-10 1-11
Median 6 6
CT timing
Sequential . 2389 3(7 26 (38)
Concurrent 3 (12 39 (93) 42 62

* Prophylatic cranial irradiation
TRadiation therapy
TChemotherapy
Cytoxan, adriamycin, vincristine / cisplatin, etoposide
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and 26.8%, respectively. Median survival was 15
months (Fig. 1). Of the 26 received SDF TRT,
the median survival, 1- and 2-year survival rates
were 17 months, 61.5% and 26.9%, respectively.
Of the 42 received BID TRT, the median survival,
1= and 2-year survival rates were 15 months,
60.9% and 28%, respectively. There was no
significant survival difference between the two
arms (p=051)(Fig. 2). The survival was analyzed
by the response. One- and 2-year survival rates
were 72.7%, 35% in CR and 56.7% and 24.2% in

PR, respectively, -and there was borderine
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Fig. 2. Survival by fractionation schedule.
SDF RT:Once daily fraction radiotherapy
BID RT:Twice daily radiotherapy.
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Fig. 3. Survival by response.

survival difference (p= 0.06)(Fig. 3).
3. Failure Analysis

Patterns of failure are shown in Table 3. Of the
patients who received the SDF TRT, 6 patients
(23%) failed locoregionally, and 9 patients (35%)
failed in the distant sites, and 1 patients (4%
showed the combined failure. Of the patients who
received BID TRT, 4 patients (9%) failed locore
gionally, and 10 patients (24%) failed at distan
sites, and 3 patients (7%) showed the combined
failure. There was no difference in locoregiona
and distant metastasis between the two arms (p=
0.125 and 0.335, respectively). The most common
site of distant metastasis was the brain (15), and
following incidence was liver (7), bone (4), peri
cardium (2), adrenal gland (1), axillary lymph node
(1), abdominal lymph node (1). In the 3 of the 24
CR patients who had received PCI, brain was the
site of initial metastasis.

4. Acute Toxicities

Acute Toxicities are shown in Table 4. The-
pulmonary toxicity of grade 2 was 0 in SDF TRT
and 1 (2%) in BID TRT. They experienced mild

Table 3. Patterns of Failure

Pattern  SDF RT (n=26) BID RT (n=42) Total p
LR" 6 (23) 4(9 10 (15 0.125
pmt 9( 35) 10 (24) 19 (28) 0.335
LR+ DM 1 4) 3(7) 4(6)

“Locoregional failure
Distant metastasis

Table 4. Acute Toxicities by RTOG Toxicity
Criteria 1995

SDF RT (n=26) BID RT (n=42)

Organ/

Tissue Grade no. (%) No. (%)

Lung 0-1 26 (100 41(98) 0.428
2 0 1(2)

Esophagus 0-1 26 (100) 35(83) 0.028
2-3 0 7(17)

WBC O-1 20 (77) 1740 0.003
2-4 6 (23 25(56)

Hemoglobin ~ 0-1 25 ( 96) 37(88) 0.255
2 1( 4 5(12)

Platelet 0-1 24 (192 39(93) 0.930
2-3 2( 8 37
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symptoms of dry cough. There was no difference
in  pulmonary toxicity between the two arms
(0p=0.428).

The esophageal toxicity of grade 2 and 3 was
0 in SDF TRT and 7 (17%) in BID TRT. There
was significant difference in esophageal toxicity
between the two arms (p=0.028).

The grade 2 to 4 leukopenia was 6 (23%) in
SDF TRT and 25 (56%) in BID TRT. There was
significant difference in leukopenia between the
two arms (p=0.003). Grade 4 leukopenia (<1000}
was developed in 1 in SDF TRT and 3 in BID
TRT ' .

The grade 2 anemia was 1 (4%) in SDF TRT
and 5 (12%) in BID TRT. There was no difference
in anemia between the two arms (p=0.255).

The grade 2 and 3 thrombocytopenia was 2
(8%) in SDF TRT and 3 (7%) in BID TRT. There
was no difference in thrombocytopenia between
the two arms (p=0.930).

DISCUSSION

Over the vyears, several investigators have
attempted to improve on the treatment results for
limited-stage SCLC using a combined modality
approach involving chemotherapy with thoracic
radiotherapy. The theory behind this approach
involves the development of drug resistance via
spontaneous mutations within tumors.™ ' lonizing
radiation can be wused to salvage local re-
currences of drug refractory SCLC. Subseqguently,
it is theorized that drug-resistant SCLC is not
completely cross-resistant with radiotherapy and
the addition of radiotherapy to chemotherapy will
serve to eradicate the repository of de novo
chemotherapy resistant cells present in the pri-
mary tumor. As a result, there have been a
number of randomized clinical trials attempting to
discern a potential benefit with the addition of
thoracic radiotherapy to systemic chemotherapy in
patients with limited-stage SCLC. Seven pro-
spective trials have compared chemotherapy ver-
sus radiotherapy plus chemotherapy.” 2" Regar-
dless of whether combined modality therapy is

used in a concurrent, alternating, or sequential
fashion, it appears the addition of radiotherapy
improves the local control rate from about 50% to
90%. Furthermore, in three of seven frials,
statistically significant improvements in response
rates and survival rates were shown in favor of
the combined modality approach. In our study, all
patients was received combined chemotherapy
with thoracic radiotherapy. However the timing of
chemotherapy was - different SDF TRT and BID
TRT. Most patients (88%) in SDF TRT were
received sequential chemotherapy, and the
patients (93%) of BID TRT were received con-
current chemotherapy. So we considered that
patients of SDF TRT were received sequential
chemotherapy and that patients of BID TRT were
received concurret chemotherapy. The overall
response rate including CR and PR -showed
favorable results with 98% in SDF TRT and 89%
in BID TRT.

There were several studies about the timing of
chemotherapy plus radiotherapy. Carlson et al®
conducted a randomized phase llI trial testing the
value of late consolidative involved-field radiation
therapy in the treatment of limited-stage SCLC.
They concluded that the -addition of late consoli-
dative radiation therapy to induction chemotherapy
in the treatment of limited-stage SCLC was well
tolerated and improved local control, but did not
improve time to progression or suvival rates. In
the report of Jeremic et al.,® initial administration
of BID TRT with concurrent chemotherapy seem-
ed to produce better local control and survival
rates than delayed administration. The 5-year
survival rates were 30% and 15%, respectively. In
the report of Coy P et al,?¥ early administration
of locoregional thoracic radiotherapy with con-
current etoposide/cisplatin chemotherapy produced
a 64% complete response with a median survival
of 21.1 months and 2-year survival of 40%. The
proportion of brain metastases was significantly
higher in late administration of locoregional
thoracic radiotherapy. Murray et al? evaluated the
importance of the timing of thoracic irradiation in
the combined modality therapy of limited-stage
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SCLC in a randomized trial. The chemotherapy
consisted of CAV alternating on an every-3-week
basis with etoposide/cisplatin. Patients were then
randomized to receive early thoracic radiotherapy
or late thoracic irradiation. Although complete
remission rates were not significantly different
between the two arms, the investigators noted
overall survival were superior in the early TRT
arm (p=0.008). Therefore, the currently accepted
approach to the treatment of limited-stage SCLC
is considered as a etoposide/cisplatin based che-
motherapy with early concurrent thoracic radio-
therapy. In our study, 93% (39/42) of BID TRT
received early thoracic radiotherapy. Whereas
only 12% (3/26) of SDF TRT received early TRT
and 88% received late TRT. Although there was
not statistically significance, locoregional and
distant metastasis were less in the patients of
BID TRT than in those of SDF TRT (Table 3).
Aithough there is heterogeneity in the radio-
sensitivity of clonogenic cells from SCL.C, they are
usually quite radiosensitive with the exception of
the variant histology. In vitro survival curves
demonstrated the lack of a shoulder for SCLC.?
Twice daily thoracic radiotherapy has two theoretic
bases. First, small fractions cause less damage to
tissues having a radiobiologic shoulder, but cells
without a shoulder, like small cell carcinoma, are
exponentially killed with even small fractions. After
aflowing 4 to 6 hours for repair by normal
tissues, a second dose may further kill surviving,
shoulder-less small celis, but aliow tumor cells in
resistant phases of the cell-cycle to move to
more sensitive phases. Thus, theoretically the
twice daily method could be more effective
against tumor and less toxic to normal tissues. A
useful compromise in hyperfractionated regimens
is the use of dose fractions ranging between 1.15
and 1.6 Gy, administered at least twice daily, at
least 5 days per week® In 1985 Armstrong et
al? initiated a prospective trial to evaluate the
impact of twice daily thoracic irradiation without
concomitant chemotherapy in limited-stage SCLC.
The complete response rate after thoracic
radiotherapy was higher for twice daily patients

compared to the once daily patients (86% vs
61%, respectively). However, this advantage was
offset by the shorter duration of thoracic control
among CR patients treated with twice daily
thoracic radiotherapy compared to once daily
thoracic radiotherapy (32% vs 67% at 2 years).
Three other trials have ftreated patients with
limited—stage SCLC with concurrent etoposide/
cisplatin induction chemotherapy and twice daily
thoracic radiotherapy or alternating therapy. These
trials reported median survival times of 20 to 24
months and 2-year actuarial survival rates of 36%
1o 45(%.10,11,27)

The contribution of twice daily compared with
single daily fractions of thoracic radiotherapy has
yet to be defined. The survival of patients treated
with etoposide/cisplatin plus single daily thoracic
radiation is similar to that reported in trials tha
used twice daily thoracic radiation. Two large
studies that used etoposide/cisplatin  plus con-
current single daily thoracic radiation have reported
median survival and 2-year survival rates of 18
months and 40% and 15 months and 40%
respectively.*® In a randomized study of Johnson
et al?®, patients with limited-stage SCLC rando
mized patients to receive either once or twice
daily thoracic radiotherapy with etoposide/cisplatin
chemotherapy. Final results showed similar surviva
for both arms. Complete response and overal
response rates were 48.4% vs 56.4% and 87.1%
vs 87.2%, respectively. Median survival and 2-year
survival rates were 18.6 months vs 22.7 months
and 43.4% vs 29%, respectively. In their study
BID TRT failed to substantially improve long-term
survival in limited-stage SCLC over that achieved
with SDF TRT. However, the authors did not rule
out the possibility of a more modest benefit in
long-term survival. In our study, median surviva
and 2-year survial rates were 15 months and 28%
in BID TRT, 17 months and 26.9% in SDF TRT
respectively. Although our study was not a rando
mized study and somewhat low 2-year survival
compared with Johnson et al. study, our study
showed a similar result. That is, BID TRT failed
to substantially improve long-term survival over
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that achieved with SDF TRT.

SCLC is unigue among lung cancers by virtue
of histology, responsiveness to chemotherapy, and
propensity for early and widespread metastases.
The brain is a common metastatic target, both a
presentation and at the time of disease pro
gression. The development of CNS metastases

has emerged as a significant clinical problem in

the management of patients. At the time of initia
diagnosis, 10% to 14% of patients with SCLC
have brain metastases.®® At the time of death
at least one third of patients harbor clinically

recognized brain metastases, and more than 50%

of patients have brain metastases at autopsy.®"*

The risk of isolated brain metastases as the first
site of recurrence has been evaluated in 300
patients with SCLC. who achieved a complete
remission. The cumulative risk of developing brain
metastases as the sole initial site of recurrence in
patients not treated with prophylactic cranial
irradiation was 45%, compared with 19% in those
treated with prophylactic cranial irradiation. In our
study, the risk of developing brain metastasis in
patients treated with PCl was 12% (3/24). This
result was comparable with the study of Arriagada
et al®

Based on the data from randomized trials, it
appears that concurrent chemotherapy and TRT
administration is associated with improved survival
compared with other schedules. However, con-
current chemoradiotherapy is associated with in-
creased host toxicity usually manifested as greater
myelosuppression, more frequent esophagitis, and
more cutaneous and pulmonary complication.'® %
%% In a randomized study of Johnson et al?®
that‘received either once or twice daily thoracic
radiotherapy with etoposide/cisplatin chemotherapy,
grade 3 esophagitis was more common in BID
TRT than SDF TRT (10.9% vs 25.7%). But other
toxicities was virtually identical in the two arms. In
our study, grade 2 and 3 esophageal toxicity and
grade 2 to 4 leukopenia were more common in
BID TRT (©=0.028, 0.003). This result suggested
that concurrent chemotherapy with BID TRT
increase more acute toxicity than SDF TRT.

CONCLUSION

In our study, the median survival and 2-year
survival rates were 17 months and 26.9% in SDF
TRT with sequential chemotherapy, and 15 months
and 28% in- BID TRT with concurrent chemo
therapy, respectively. We did not observe a
substantial improvement of long-term survival in
the BID TRT with concurrent chemotherapy -.com:
pared with standard schedules of SDF TRT with
sequential chemotherapy. The grade 2 to 3
esophageal foxicity and grade 2 to 4 neutropenia
were more common in BID TRT with concurren
chemotherapy. Although the acute toxicities were
more common in BID TRT with concurrent che
motherapy than SDF TRT with sequential chemo
therapy, a concurrent chemotherapy and twice
daily TRT was feasible. However further patients
accrual and long-term follow-up are needed to
determine the potential benefit of BID TRT in
limited-stage SCLC.
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CHAF S HMBi: 1989 11¥€5E 1996W 1297hA] Zgduiga WY X
Wr) AAEHGeR XEWgtd 784 gk F nAH dARIE 2 AUA tgtﬁgi A sk
g 108 S zﬂ%ﬂ 68%‘ 3
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AT 7# 32-75A (T3 58*1]), 32} 589 )=} 109, ECOG 0-1o] 589 2 o]Ao] 10
B olen it | fARE B B, HAMHAEEM ATS F A FE 5040-6940
cGy (F%43F 5040 cGy), 180 cGy/fx 2 8391 BEL & A 4320-5100 cGy (Y
Zt 4560 cGy)2Z 299 (69%)2 120 cGy/fx 2, 133 (31%)€ 150 cGy/ix & 14 23 ZA}s}
Ack. sEaye Ax 68% F 659X VPP (cisplatin 60 mg/m®, etogoside 100 mg/m’) &
93} CAV (cytoxan 1000 mg/m®, adriamycin 40 mg/m? vincristine 1 mg/m®) 8¥& wU&
AFgsgon, tay slee AT 3-1038 (B9 63), B2 1-113) (F43% 63) A3
o 3tEtey A7l ATelA 239l 4 slstawlg, BTl E 39%Wo] A FEtays A
Aot A AHzAle Tt TR0l fxds F Agsded AT 84, B 1694
ZAPAT 2500 cGy/10Ix 2 ARG FA7)12ke 2-99712 (B4R 1449) aav}
Y B ddde)g, FERNE) 77k AT 35% (9/26), 54% (14/26),
(18/42), 55% (23/42)(p=0.119) At} SYPE7I7+ 4

g

B 43%
2d AEEL AAEA NN 15714,

o
ES

26.8%%1L, AT 17708, 26.9%, BF 15719, 28% (p=0.51)%tt. Azt & dAdAHs) 2 ¥
B b 29 4E&2 7tz 35% ¢ 242% (p=0.08)F ). A FAFoR F F1ho

=
A 8 Al FAZQ Aol YT (0=0.125, 0.335). WA EFE T} FALH
L2 RTOG criteria’d F5& o9 A59d 2 wady 7Z4r B ¥4 ©§ =4 b
(p=0.028, 0.003).
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