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Multidisciplinary Management of the Locally Advanced Unresectable
Non-Small Cell Lung Cancer

Kwan Ho Cho, M.D.

Research Institute and Hospital, National Cancer Center, Gyeonggi—do, Korea

Locally advanced (Stage Ill) non-small cell lung cancer (NSCLC) accounts for approximately one third of
all cases of NSCLC. Few patients with locally advanced NSCLC present with disease amenable to curative
surgical resection. Historically, these patients were treated with primary thoracic radiation therapy (RT) and
had poor long term survival rates, due to both progression of local disease and development of distant
metastases.

Over the last two decades, the use of multidisciplinary approach has improved the outcome for patients
with locally advanced NSCLC. Combined chemoradiotherapy is the most favored approach for treatment of
locally advanced unresectable NSCLC. There are two basic treatment protocols for administering combined
chemotherapy and radiation, sequential versus concurrent. The rationale for using chemotherapy is to
eliminate subclinical metastatic disease while improving local control. Sequential use of chemotherapy
followed by radiotherapy has improved median and long term survival compared to radiation therapy alone.
This approach appears to decrease the risk of distant metastases, but local failure rates remain the same
as radiation alone.

Concurrent chemoradiotherapy has been studied extensively. The potential advantages of this approach
may include sensitization of tumor cells to radiation by the administration of chemotherapy, and reduced
overall treatment time compared to sequential therapy; which is known to be important for improving local
control in radiation biology. This approach improves survival primarily as a result of improved local control.
However, it doesn't seem to decrease the risk of distant metastases probably because concurrent
chemoradiation requires dose reductions in chemotherapy due to increased risks of acute morbidity such as
acute esophageal toxicity.

Although multidisciplinary therapy has led to improved survival rates compared to radiation therapy alone
and has become the new standard of care, the optimal therapy of locally advanced NSCLC continues to
evolve. The current issues in the multidisciplinary management of locally advanced NSCLC will be reviewed

in this report.

Introduction

More than 10 million new cases of cancer were diagnosed

with cancer and 6.2 million were died of cancer around the
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world in year 2000.” It is known that lung cancer is the
leading cause of cancer death in the majority of countries.
Looking at the cancer statistics, lung cancer is the second
most common cancer for both of men and women, but is the
most common cause of cancer death in the USA,” and so as
in Korea.” Lung cancer is, therefore, a serious health problem
around the world and there is urgent need for effective
treatment.

The term of “locally advanced” in non-small cell lung
cancer (NSCLC), generally implies stage III disease. The term
of “unresectable” usually implies most of stage III disease but
some of potentially resectable disease. It is estimated that 30%

of NSCLC patients have stage III at initial presentation. Stage
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III disease is further subdivided into IIIA and IIIB. Generally,
stage IIIA is considered as potentially resectable, while those
with stage IIIB is not. Therefore, individuals with stage III
comprise a very heterogeneous group of patients with a wide
range of prognoses according to disease extent and other
important prognostic parameters such as Karnofsky perfor-
mance status (KPS) and history of body weight loss. For
instance, 5 year survival rates among stage III NSCLC
patients vary from 30~40% for patients with T3N1 (IIIA) to
5% for those with T4N3 (IIIB). Therefore, pretreatment prog-
nostic factors (stage, KPS, weight loss) can dominate patients’
outcome over treatment itself. Hence, treatment effect can be
tested only through a well designed phase III randomized
trials after a strict stratification for potential prognostic param-
eters. Looking at the data in the literature, interpretation and
comparison of data between even well designed trials is
difficult for many reasons. Firstly, there have been several
changes in the staging system over time. Secondly, no
standards exist regarding the staging work up, extent of
surgical resection, the dose and fractionation scheme of
radiation therapy, or regimen, doses and combination of
chemotherapy. In this review, however, it has been attempted
to draw some reasonable conclusions after reviewing well
designed randomized trials using multidisciplinary management

for locally advanced NSCLC over the last two decades.

Radiation Therapy as a Sole Treatment

Historically, locally advanced NSCLC has been treated with
primary thoracic radiation therapy (RT) alone. While this
single modality therapy is potentially curative, long term 5
year survival rates are usually 5~10%.*%"*'"" Patterns of
failure reveals both of local and systemic progression. Looking
at the literature, durable local control rates with thoracic
radiation ranges from 30% to 76% depending on the dose
delivered and follow-up duration,*” which appears certainly
over- estimated when looking at the data published in recent
years. When local control was defined by complete clinical,
radiographic, endoscopic, and histologic remission, it was only
17% at 1 yearé) and 8% at 5 years.7) The possible explana-
tions for over-estimate of local control in the previous studies
may result from the difficulties in defining local failure in the

previously irradiated lung, and large fraction of patients dying

of metastatic disease before local progression. Distant failure
rates after radiation alone are approximately 80%.”

To improve the outcome with RT, altered fractionated
radiotherapy (afRT) has been studies. Phase II dose escalation
using hyperfractionated RT(hfRT) was performed by Radiation
Therapy Oncology Group (RTOG) and 69.6 Gy delivered 1.2
Gy per fraction, twice a day with interval between two
treatments of >4 hours, appeared to be optimal without

. . . o 8
causing increased risks of severe pneumonitis.”

Two year
overall survival was 20% which was slightly better than 15%
following conventionally fractionated RT. More aggressive
treatment using continuous hyperfractionated accelerated RT
(CHART) has been studied as a British Multi-center Trial.” In
this study, CHART of 54 Gy in 36 fractions (1.5 Gy per
fraction, three time a day, delivered for 12 consecutive days),
was compared with conventionally fractionated RT (cfRT) of
60 Gy delivered in 30 fractions. One and two year survival
were 63% and 29% for CHART, and 55% and 20%, respec-
tively; which were not statistically significant. In subgroup
analysis for squamous cell carcinoma, CHART was, however,
superior to cfRT with 2 year survival of 33% versus 19%,
respectively (p=0.004).

In summary, radiotherapy therapy alone sterilizes loco-
regional disease only in a small proportion of patients and
usually has no impact on occult metastases. Altered fraction-
ation of RT induces modest improvement of short-term sur-
vival, but is usually inferior to combined multidisciplinary
therapy such as chemo-radiation therapy (CRT) which is being

discussed below.

Chemo-radiation (CRT)

There are two basic treatment approaches for administering
combined chemotherapy and radiation. One is to administer
chemotherapy first followed by radiotherapy sequentially (“Se-
quential CRT”) and the other is to administer chemotherapy
and radiotherapy concurrently at the same time (“Concurrent
CRT”). There are some practical and hypothetical advantages
and disadvantages of each approach; which are summarized in
Table 1.
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Sequential Chemo-Radiation (sCRT)

Sequential CRT was the first widely utilized combined
modality. Potential advantages of this approach may include
that the effect of chemotherapy may permit delivery of
radiation to a reduced tumor volume and full intensity of
chemotherapy can be delivered with less overall toxicity
compared to concurrent administration. Potential disadvantages
of sequential approach include a prolonged overall treatment
time (by delaying RT while CT given), no sensitization of
radiation effects on tumor cells by chemotherapy (because CT
and RT are to be given separately), and possible accelerated

repopulation following CT (the surviving cell following CT

Table 1. Hypothesis, Common Clinical Practice and Out-
come of sCRT versus cCRT

Sequential Concurrent

Hypothesis:

Chemosentization of RT No Yes

Accelerated repopulation* Possible No

Expected effect on:

Local control +/- +

Distant metastases +/- +/-
Common clinical practice:

RT intensity Maintained Maintained

CT intensity Maintained Reduced

Treatment duration Longer Shorter
Observed outcome compared to RT alone:

Local control No effect Better

Distant metastases Less No effect

Acute local toxicity No effect More

sCRT: sequential chemo-radiation, cCRT: concurrent chemo-
radiation, *Accelerated repopulation following chemotherapy

Table 2. Randomized Trials of sCRT versus RT Alone

can repopulate more rapidly than before); all of which are
known to be adversely affecting the local control.

There are several randomized trials demonstrating beneficial
effects of sCRT which are summarized in Table 2. The
Cancer and Leukemia Group B (CALGB) 8433 trial is the
landmark study, comparing sCRT to RT."'V 155 patients with
(ECOGO-1), minimal

weight loss <5% over 3 months, no palpable supraclavicular

“favorable” (excellent performance
lymph nodes) stage III NSCLC were randomized. Induction
CT consisted of cisplatin (100 mg/m2 on days 1, 8, 15, 22,
and 29) and vinblastin (5 mg/m2 on days 1, 8, 15, 22, and
29). RT to a total dose of 60 Gy in 30 fractions was the
same in both arms and began on day 50 in sCRT arm. In the
initial report, induction CT improved median survival (13.8 vs.
9.7 months, p=0.007) and doubled the long term survival rates
with 23% of patients treated with SCRT compared to 11% of
those treated with RT alone, prompting early closure of the
study.'o) 7 year follow-up confirmed that sCRT improves long
term survival rates with 17% vs. 6%, respectively.'” Other
modern cisplatin based induction CT trials have also
confirmed the CALGB experience.

RTOG 8808 trial randomized 458 patients with the same
eligibility criteria as CALGB 8433 to receive conventionally
fractionated RT (cfRT) of 60 Gy with or without induction
cisplatin and vinblastin.'”” Patients randomized to a third arm
received hyperfractonated RT (hfRT) of 69.6 Gy (1.2 Gy
twice a day). Median survival was statistically superior
(p=0.03) for the combined modality arm (13.8 months)
compared to either ¢fRT arm (11.4 months) or hfRT arm
(12.3 months). Final results of this study confirmed an
improvement in median survival for CRT, but 5 year survival

13
rates were poor at 8%."

Trial CT RT (Gy) MS 2YSR (%) 5YSR (%) p value References

CALGB 8433 VP 60 13.8 17 0.01 10, 11
60 9.7 6

RTOG 8808 vP 60 13.8 31 8 0.03 12, 13
60 114 20 6

IGR VCPC 65 12 21 NR 14, 15
65 10 4

sCRT: sequential chemo-radiation, RT: radiotherapy, CALGB: Cancer and Leukemia Group B, RTOG: Radiation Therapy Oncology
Group, IGR: Institut Gustave-Roussy, CT: chemotherapy, MS: median survival in months, 2YSR: 2 year survival rates, 5YSR: 5 year
survival rates, VP: vinblastin, cisplatin, VCPC: vindesine, cyclophosphamide, cisplatin, lomustine, NR: not reported
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Le Chevalier et al. reported on a phase III trial in which
353 patients with unresectable locally advanced squamous cell
and large cell lung carcinoma were randomized to receive
either RT alone (65 Gy in 2.5 Gy fracton) or three monthly
cycles of cisplatin-based chemotherapy followed by the same
RT."” The median survival (12.0 vs. 10.0 months) and 2 year
survival rates (21% vs. 14%, p=0.02) were improved for CRT
arm. There was a significant decrease in the development of
distant metastases (approximately 40% vs. 60% at 24 months)
for CRT. A subsequent report revealed that only 8% of

patients had continued local control at 5 years.” The 5 year

Table 3. Randomized Trials of cCRT versus RT Alone

survival rates remained poor at 6% and 3%, as results of poor
local control on both arms.

In summay, sCRT improved median survival, most likely as
a result of decreased rates of distant metastases, but did not
seem to improve local control rates. As discussed before,
sequential administration of CT might result in a prolonged
overall treatment time, no chemo-sensitization effect on RT,
and potential accelerated repopulation of surviving tumor cells
following CT; all of which are known to adversely affect on
local control probability. The 5 year survival rates remained
poor at 6~17%.

Trial CT RT (Gy) MS 2YSR (%) 4YSR (%) p value References
EORTC P (40 mg/week) 55 19 16
P (6 mg/d) 55 26 *0.009
55 13
Jeremic et al. CE 69.6 22 23 .02 17
69.6 14 9

cCRT: concurrent chemo-radiation, RT: radiotherapy, EORTC:

European Organization for Research and Treatment of Cancer, CT:

chemotherapy, MS: median survival in months, 2YSR: 2 year survival rates, 4YSR: 4 year survival rates, P: cisplatin, CE: carboplatin,
etoposide, *when compared daily cisplatin arm with no chemotherapy arm.

Table 4. Sequential CRT versus Concurrent CRT

Trial Modality MS 2YSR (%) 4YSR (%) p value References

Furuse et al. sCRT 13.3 27 10 0.04 18
cCRT 16.5 35 17

RTOG 9410 sCRT 14.6 31 12 0.046 19
cCRT 17.0 21
cChfRT 15.2 17

CRT: chemo-radiation, RTOG: Radiation Therapy Oncology Group, sCRT: sequential chemo-radiation, ¢cCRT: concurrent chemo-
radiation, cChfRT: concurrent chemo-hyperfractionated radiotherapy, MS: median survival in months, 2YSR: 2 year survival rates,

4YSR: 4 year survival rates

Table 5. Induction CT Followed by Concurrent CRT

Trial Modality MS 1YSR (%) 4YSR (%) p value References

CALGB 9130 iCT+RT 10 NS 20
iCT+cCRT 13

RTOG 9204 iCT+cCRT 15.5 65 NS 21
cChfRT 144 58

CT: chemotherapy, CRT: chemo-radiation, CALGB: Cancer and Leukemia Group B, RTOG: Radiation Therapy Oncology Group, iCT:

induction chemotherapy, RT: radiotherapy, cCRT: concurrent chemo-radiation, cChfRT:

concurrent chemo-hyperfractionated

radiotherapy, MS: median survival in months, 1YSR: 1 year survival rates, 4YSR: 4 year survival rates, NS: not significant
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Concurrent Chemo-Radiation (cCRT)

The potential advantages of cCRT include the sensitization
of tumor cells to radiation by concurrent administration of
chemotherapy, avoidance of accelerated repopulation following
initial induction chemotherapy, and reduced overall treatment
time compared to sCRT; all of which may contribute an
improvement of local control. Potential disadvantages of cCRT
include increased morbidity requiring reductions in dose
intensity of CT; which may not have any effects on existing
occult micro-metastasis (Table 1).

An important European Organization for Research and
Treatment of Cancer (EORTC) trial randomized 331 patients
with unresectable stage I, I, or III NSCLC to RT alone (55
Gy/ 20 fractions for 6 weeks, 3 Gyx10 fractions for 2 weeks
+2 week rest+2.5 Gyx10 fractions for 2 weeks), the same
RT with weekly cisplatin (30 mg/m2), or the same RT with

daily cisplatin (6 mg/mz).l(’)

The administration of daily
cisplatin was shown to significantly improve overall survival
(16% vs. 2% at 3 years, p=0.009) and disease free survival
(B1% vs. 19% at 2 years, p=0.003) compared to RT alone.
The survival benefit observed with daily cisplatin was likely
due to improved local control as a result of chemo-sensiti-
zation of radiation effects on tumor cells. The survival rates
with local control at 2 years were 31% with daily cisplatin
and 19% with no CT. The weekly cisplatin arm also revealed
a trend towards improved survival compared to RT alone, but
the difference was not statistically significant.

Jeremic et al. reported on a phase III trial in which 131
patients with stage III NSCLC and KPS>50% were ran-
domized to receive either hyperfractionated RT (hfRT; 69.6
Gy in 1.2 Gy fracton, twice a day) with or without concurrent
low-dose daily CT (carboplatin 50 mg, iv and etoposide 50
mg, po).'” The cCRT arm demonstrated an improved median
survival (MS) (22 vs. 14 months) and an improved 4 year
survival (23% vs. 9%, p=0.02). There was also a significant
improvement of local relapse free survival (LRFS) for ¢cCRT
(42% vs. 19% at 4 years, p=0.015), but was no difference in
distant metastases free survival (DMFS) between two arms
(38% vs. 42% at 4 years).

In summary, cCRT improved median survival compared to

RT alone, and the survival benefits was most likely due to

improved local control as a result of chemo-sensitization of
radiation effects on tumor cells. However, cCRT did not seem
to improve DMFS at the intensity and schedule of CT

commonly used in the practice.

Sequential CRT versus Concurrent CRT

The benefit of CRT over RT alone has been demonstrated
through numerous randomized trials as described above. The
optimal sequencing of the two modalities, SCRT versus cCRT,
however, was unknown.

Furuse et al. reported a phase III trial in which 314 patients
with unresectable stage III NSCLC were randomized to
receive either SCRT or cCRT." Both the response rate (66%
vs. 84%, p=0.0002) and the MS (13.3 vs. 16.5 months, p=
0.04) were significantly improved for patients treated with
cCRT as compared to sCRT.

The RTOG also compared sCRT with cCRT in a phase III
trial."” In this trial, 595 patients with unresectable stage II-III
NSCLC were randomized to receive SCRT or cCRT or cCRT
with hyperfractionated RT regimen (cChfRT). With a median
follow up of 40 months, cCRT demonstrated a trend toward
improved MS (17 vs. 14.6 months, p=0.08) compared to
sCRT. Patients treated with cCThfRT showed a MS of 15.6
months, which was not statistically different from either SCRT
or ¢cCRT arm.

In summary, there is some evidence that cCRT is poten-
tially superior to sCRT in terms of median survival benefit.
Unlike in most previous cCRT trials using a reduced intensity
of CT when combined with RT concurrently, these trials used

the full intensity of CT and more toxicity was observed.

Induction Chemotherapy (iCT) Followed by
Concurrent Chemo-Radiation (cCRT)

The combined modality treatment either of sSCRT or cCRT,
demonstrated survival benefit as shown above. Consequently,
it appeared to be reasonable to examine the efficacy of com-
bination of two strategies using induction chemotherapy
followed by cCRT. Hypothetical advantages of this approach
may include not only improved DMFS by administration of
induction CT in full intensity, but also improved local control

by concurrent administration of chemo-radiation.
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CALGB 9130 trial randomized 283 patients to determine
whether the administration of carboplatin (weekly 100 mg/m2)
concurrently with radiation treatment improves survival in
patients with inoperable stage III NSCLC. All patients
received induction cisplatin and vinblastin, and 60 Gy of
¢fRT>” There was no difference in overall survival or
progression free survival at 4 years between two arms.
Concurrent administration of carboplatin during the course of
RT did not impact on disease control or survival at the dose
and schedule used in the study.

RTOG 9204 phase II trial randomized 162 patients with
locally advanced inoperable NSCLC to receive iCT (two
cycles of vinblastin and cisplatin) followed by ¢CRT (63 Gy
in 35 fractions and concurrent cisplatin of 75 mg/m2 at days
50, 71, 92) or cChfRT (69.6 Gy in 58 fractions of 1.2 Gy
bid, for 6 weeks with 2 cycles of DDP 50 mg/M2 i.v. days 1
and 8, and oral VP-16 50 mg b.i.d. during the first 10 days of
RT).?Y At 1 year, 31.7% of patients had in-field progression
on iCT+cCRT arm compared to 19.8% on cChfRT arm
(p=0.042), but overall progression-free survival rates were
nearly identical, 50 and 49%, respectively, at 12 months. One-
year and median survivals were 65% and 15.5 months on iCT
+cCRT arm compared to 58% and 14.4 months on cChfRT.

In summary, the data available at present did not prove the
hypothetical advantages of combining both strategies using
iCT followed by cCRT. This strategy might cause more
severe hematologic toxicity compared to cCRT with no iCT
(this will be discussed later). However, further study with

refinement of regimen is warranted to prove the benefit.
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Fig. 1. Treatment related morbidity.
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Morbidity of Treatment

In locally advanced NSCLC, combined modality therapy
improves disease control at the cost of increased morbidity.
“More aggressive” treatment causes more toxicity with no
exception. The sequential addition of chemotherapy increases
the rates of nausea, vomiting, and acute hematologic toxicity,
without increased rates of esophagitis or pneumonitis.”'*~ ">
Chemotherapy administered concurrently with RT usually
increases the rate of non-hematologic toxicity, particularly
esophagitis, without increasing late effects.*"™"” Concurrent
CT may increase acute hematologic toxicity, but does not
increase the risk of septic death. Concurrent chemotherapy
combined with more aggressive RT using hyperfractionated
regimen increase the acute and late esophageal and pulmonary
toxicities compared to conventionally fractionated regimen
with lower total dose.”*"*” Fig. 1 depicts treatment related

morbidity per treatment modalities.

Conclusions

Over the past two decades, many trials of multidisciplinary
treatment have been conducted for patients with locally
advanced unresectable NSCLC. The use of combined modality
therapy primarily with chemo-radiation has demonstrated a
modest, but reproducible survival benefit compared to single
modality therapy (Fig. 2). As shown on the figure, the median
survival increased from approximately 10 months with RT

alone to 20 months with the most aggressive CRT. However,
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Fig. 2. Treatment modality vs. median survival.
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these survival figures are still far from satisfaction. In
addition, it is also embarrassing that long term survival data
are still scanty even in previously mentioned well designed
randomized protocol studies. With more aggressive treatment,
it is well recognized that a short term delay of progression is
possible without improving ultimate outcome since short term
follow-up may not detect late recurrence. Therefore, an
improvement of median survival may not be necessarily
translated into a long term 5 year survival benefit. Long term
follow-up is, therefore, critical to determine the ultimate
outcome of treatment. Besides, the best therapeutic regimen

remains unknown. The research should be continued to

improve local control and decrease distant metastases.

References

. Facts and figures. In: Global action against cancer. WHO
2003 publications

. Jemal A, Murray T, Samuels A, et al. Cancer Statistics,
2003. CA Cancer J Clin 2003;53:5-26, 2003

. Cancer statistics in Korea, 2001. Cancer registration and
biostatistics branch, National Cancer Center

. Perez CA, Pajak TF, Rubin P, et al. Long-term obser-
vations of the patterns of failure in patients with unresectable
non-oat cell carcinoma of the lung treated with definitive
radiotherapy. Report by the Radiation Therapy Oncology
Group. Cancer 1987; 59: 1874-1881

. Sandler HM, Curran WJ Jr, Turrisi AT 3". The influence
of tumor size and pre-treatment staging on outcome
following radiation therapy alone for stage | non-small cell
lung cancer. Int J Radiat Oncol Biol Phys 1990;19(1):9-13

. Arriagada R, Le Chevalier T, Quoix E, et al. ASTRO
(American Society for Therapeutic Radiology and Oncology)
plenary: Effect of chemotherapy on locally advanced non-
small cell lung carcinoma: a randomized study of 353
patients. GETCB (Groupe dEtude et Traitement des Can-
cers Bronchiques), FNCLCC (Federation Nationale des
Centres de Lutte contre le Cancer) and the CEBI trialists. Int
J Radiat Oncol Biol Phys 1991;20(6):1183-1190

. Arriagada R, Le Chevalier T, Rekacewicz C, et al.
Cisplatin-based chemotherapy (CT) in patients with locally
advanced non-small cell lung cancer (NSCLC): late analysis
of a French randomized trial [Abstract]. Proc Am Soc Clin
Oncol 1997;16

. Cox JD, Azarnia N, Byhardt RW, Shin KH, Emami B,
Pajak TF. A randomized phase /Il trial of hyperfractionated
radiation therapy with total doses of 60.0 Gy to 79.2 Gy:
possible survival benefit with greater than or equal to 69.6
Gy in favorable patients with Radiation Therapy Oncology
Group stage lll non-small-cell lung carcinoma: report of
Radiation Therapy Oncology Group 83-11. JCO 1990;8:

_7_

1543-1555
9. Saunders M, Dische S, Barrett A, Harvey A, Gibson D,
Parmar M. Continuous hyperfractionated accelerated radio-
therapy (CHART) versus conventional radiotherapy in non-
small-cell lung cancer: a randomised multicentre trial.
CHART Steering Committee Lancet 1997;19;350(9072):161-
165
Dillman RO, Seagren SL, Propert KJ, et al. A random-
ized trial of induction chemotherapy plus high-dose radiation
versus radiation alone in stage lll non-small-cell lung
cancer. N Engl J Med 1990;323:940-945
Dillman RO, Herndon J, Seagren SL, et al. Improved
survival in stage lll non-small-cell lung cancer: seven-year
follow-up of cancer and leukemia group B (CALGB) 8433
trial. J Natl Cancer Inst 1996;88:1210-1215
Sause WT, Scott C, Taylor S, et al. Radiation Therapy
Oncology Group (RTOG) 88-08 and Eastern Cooperative
Oncology Group (ECOG) 4588: preliminary results of a
phase lll trial in regionally advanced, unresectable non-
small-cell lung cancer. J Natl Cancer Inst 1995;87:198-205
Sause W, Kolesar P, Taylor S |V, et al. Final results of
phase lll trial in regionally advanced unresectable non-small
cell lung cancer: Radiation Therapy Oncology Group,
Eastern Cooperative Oncology Group, and Southwest On-
cology Group. Chest 2000;117:358-364
Le Chevalier T, Arriagada R, Quoix E, et al. Radio-
therapy alone versus combined chemotherapy and radio-
therapy in nonresectable non-small-cell lung cancer: first
analysis of a randomized trial in 353 patients. J Natl Cancer
Inst 1991;83:417-423
Le Chevalier T, Arriagada R, Quoix E, et al. Radio-
therapy alone versus combined chemotherapy and radio-
therapy in unresectable non-small cell lung carcinoma. Lung
Cancer 1994;10(Suppl 1):S239-S244
Schaake-Koning C, vanden Bogaert W, Dalesio O, et
al. Effects of concomitant cisplatin and radiotherapy on
inoperable non-small-cell lung cancer. N Engl J Med 1992;
326:524-530
Jeremic B, Shibamoto Y, Acimovic L, Milisavljevic S.
Hyperfractionated radiation therapy with or without con-
current low-dose, daily carboplatin/etoposide for stage llI
non-small cell lung cancer: a randomized study. J Clin Oncol
1996;14:1065-1070
Furuse K, Fukuoka M, Kawahara M, et al. Phase Ill study
of concurrent versus sequential thoracic radiotherapy in
combination with mitomycin, vindesine, and cisplatin in
unresectable stage Ill non-small-cell lung cancer. J Clin
Oncol 1999;17:2692-2699
Curran W Jr, Scott C, Langer C, et al. Phase lll com-
parison of sequential vs. concurrent chemoradiation for
patients (pts) with unresected stage Il non-small cell lung
cancer (NSCLC): initial report of Radiation Therapy Oncology
Group (RTOG) 9410 [Abstract]. Proc Am Soc Clin Oncol
2000;19:484a:1891
Clamon G, Herndon J, Cooper R, Chang AY, Rosen-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.



J Korean Soc Ther Radiol Oncol 2004:22(1):1~10

man J, Green MR. Radiosensitization with carboplatin for
patients with unresectable stage Ill non-small-cell lung
cancer: a phase |l trial of the Cancer and Leukemia Group
B and the Eastern Cooperative Oncology Group. J Clin
Oncol 1999;17(1):4-11

Komaki R, Scott C, Ettinger D, et al. Randomized study
of chemotherapy/radiation therapy combinations for favor-
able patients with locally advanced inoperable nonsmall cell

21.

22.

lung cancer: Radiation Therapy Oncology Group (RTOG)
92-04. Int J Radiat Oncol Biol Phys 1997;38(1):149-155
Byhardt RW, Scott C, Sause WT, et al. Response,
toxicity, failure patterns, and survival in five Radiation
Therapy Oncology Group (RTOG) trials of sequential and/or
concurrent chemotherapy and radiotherapy for locally
advanced non-small-cell carcinoma of the lung. Int J Radiat
Oncol Biol Phys 1998;42:469-478

— Iex=
AN H — = = [ - =
& BIhsE 32 IY HAMEY B FEH o
22 e
B34

HIZMZY B 2ol =4 ZIdY HH(E| 30l 32| 12 AMX[etct of & 2 EH7t 7hst &2l SHAtE H|
ot tiFEel ehRfollM ZRIA WAMIA| B} HEH 22 A= 0] Ach SHA2F ZX|H SAMRR & F7| 4=
=2 35| 2SI, tole F9 A4 Mol = =4 ML= ALY Ech

Xt 2062k ety eEoz =4 Ty H|AMEY H et X2 gote| gdol AACEL OF stetapd @0l It
Y 25| ALBEUL, sttt BAMX| R E YEste oMol wat ohg F 7R 7|2 Yol Ak & =AY 2
ot SAl 2Eo| Jzolch

TA HE Y2 R el AR T A XRE TASkE =ME FE2 AEEUCEL ZHZE A R(E
7 atefel AM8 22 F¢e| 37|18 0 I2M0E2 =0|1, 20X b= o|M Mol EHE H7Hstd #Y
HolE HAAAZ|= O UCh LAY Eh= x| 2ot H|W5H0] =AY afstUiE oz SYE7|2tn FI7[YE29
ke 2aeh ofe| 7ot Aok M Hde EAe 2o wad AR chS1} B[S =AY HER2 YO
ATO|E2 A2AFIH, =4 MLEo= Feol eldch

st YAMXIEE SA AMldsts SAEEHo tiet e 210t ot 2HZE =steys ARt
SA FOIRHC2M ofsteyol ot SAME LA AXgAE I + i, =XAHeYH H|Wstel A A
RI|2te thESt0] ZaM0lES A = QUCh J[HYE 2 SA HERY F I Hojg g4 oz ¢
ot 4EE S AESQICL X2 LAY X2 =3} H|WSto] @A Holgoll= XfolJt gl ol 24 F
g, 531 24 Az fde E017] flsl ticteol AdFolM AEER0| stefeie| HEE E2 He2= 47}
Eeh

7|t viet Zo| FEH x| 27t LA ch= U Tt H|W5Eto] YEE2| ol 7[0S, WM M EE XE=
YR oL, ole| X|2gah= oM E dUAeeH, 2 X & HYS 2ot A7 ASEofof sioh 2 21oM =
& Y H|AMEY HefollM e xR0l et ¥ =HE A =5t ok




Kwan Ho Cho : Multidisciplinary Management of the Locally Advanced Unresectable Non-Small Cell Lung Cancer

Appendix

Protocol Schema

Sequential CRT
CALGB 8433 (Phase Ill)

RT

RT:60Gy/30fx
< CT + RT

CT:2\gBL 5mg/m2 weekly x 5+DDP 100 mg/m?
D1,

RANDOMIZE|

. “Favorable” Stage Ill NSCLC:
Excellent performance (ECOG 0-1),
Minimal wt loss (<5%) over 3 mo.
No palpable SCLN

Sequential CRT
RTOG/8808 (Phase Ill)

wl  cfRT(60 Gy/30 fx)

§ < hfRT(69.6 Gy/58 fx)

Z VBL/DDPx2 + ¢fRT (60
[+ Gy/30 fx)

KPS 70-1
‘Welght Ioss <5%

Concurrent CRT
Jeremic et al. (Phase lll)

(

-Stage IIIA/B
*KPS>50%

hfRT(69.6 Gy/58 fx)

RANDOMIZE|

hfRT + CT (Carbo
50mg/E 50mg po daily)

Sequential CRT
IGR Trial (Phase IlI)

(

-Squamous, large cell
~ﬁge$70. KPS>50%, non-resectable

RT(65 Gy)

RANDOMIZE|

*VCPCx3 + RT + VCPCx3

*Vindesine, CTX, DDP, Lomustine

Concurrent CRT
EORTC (Phase Ill)

RT + DDP (40 mg/m2,wkly)
RT + DDP (6 mg/m2,daily)

*RT(55 Gy/20 fx)
< *3Gy x 10-2 wk rest-2.5Gy x 10

: |RANDOMIZE|

*331 non-metastatic mogerable NSCLC (stage I,
11, 11I: medically inoperable pts included)

.ECOG PS: 0-2

Sequential vs. Concurrent
Furuse et al. (Phase Ill)

Sequential CRT

-CT(DDP 80 mg/m2 d1, 29; VNS 3mg/m2
d1,8,29,36; MMC 8mg/m2 d1,29)
-RT(56 Gy/28fx)

Concurrent CRT

-CT(DDP 80 mg/m2 d1, 29; VNS 3mg/m2
d1,8,29,36; MMC 8mglm2 d1,29)
-RT(28Gy/14fx-rest for 10 d-28Gy/14fx)

-Unresectable Stage I1IA/B

RANDOMIZE|
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Sequential vs. Concurrent Induction CT + cCRT

RTOG 9410 (Phase III) CALGB 9130(Phase IlI)

—  SCRT _—

I 5 D120+ (60 Cyi30m) beginning @ 450 N| + iCT+ RT (=sCRT)

E E IC'I:: 2xVBL,DDP

CCRT o RT: 60 Gy/30 fx

8 Same CT + RT(60 Gy/30fx) beginning @ d1 o)

= =z .

Z Z| “iCT + cCRT

E gagehJTRi-.II\-fFlT(GQ.GGyISSfX) beginning @ d1 E GCRT: wkly Carb 100mg/m? + 60 Gy/30 fx
Unresectable stage I11-111 .283 pts w/ Stage 111A/B,PS 0-1,Wt loss <5%

KPS > 70
Weight loss < 5%

Induction CT + cCRT
RTOG 9204(Phase Il)

iCT + cCRT
«ICT: 2xVBL,DDP
-cCRT: DDP 75mg/m2, 50,71,92 + 63Gy/35 fx

cChfRT

«CT: 2 X (DDP 50mg/m?, d1,8/E 50mg bid x10d)
-RT: 69.6 Gy/58 fx, 1.2 Gy, bid

'RANDOMIZE|

-Locally advanced inoperable
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