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tient and another in this study. This may be partly due to’

the diversity in clinical course of radiation pneumonitis,

* but mostly due to lacking in available recommendation for:
tapering schedules. In this study, median total duration of

steroid therapy was 10 weeks, which may be a tentative
guide. A guideline of taper schedule appeared in the latest
textbook: the dose should be tapered by'1 0'mg every two
weeks, and be terminated in 12 weeks [10].

Although our clinical practice mostly followed the expert
opinions on the management of radiation-induced lung injury
as mentioned above, there is little evidence that our steroid
use, dose and duration for radlatlon induced lung injury were
correct. In this study, 21% of patients received steroid thera-
py and 4% of patients died of radiation pneumonitis among
lung cancer patients treated with thoracic radiotherapy.at a
total dose of 50 Gy or higher, These figures are comparable
to the incidence of grade 3 pneumonitis, 3—20%, and that of
fatal pneumnonitis, 1—4%, in other reports [10].

"In conclusion, development of fever and dyspnea, and:

short interval between the end of radiotherapy and the first
radiographic change were associated with fatal radiation-in-
duced lung injury. Prednisolone 30—40 mg daily for two
weeks followed by slow taper was selected for the treat-
~ ment in many patients.
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Docetaxel Consohdatlon Therapy Following Clsplatln
- Vinorelbine, and Concurrent Thoracic Radiotherapy in
~ Patients with Unresectable Stage llI Non—small

Cell Lung Cancer

Ikuo Sekzne * Hzroshz Nolahara * Mznako Sumz 7" Nagahiro Saz_]o ,2‘

and. Tt omohzde Y amura’ *

Background: To evaluate the feasibility and efficacy of docetaxel
- consolidation therapy after cohcurtent chemoradiotherapy for unre-

sectable stage I non-small cell lung cancer (NSCLC).

Patients and Methods: The eligibility cntena included unresect-

able stage IIT NSCLC, no previous treatment, age between 20and 74

years, and performance status O or 1. Treatment consisted of cispla-

tin (80 mg/m® on days 1, 29, and 57), vinorelbine (20 mg/m”® on days

1, 8,29, 36, 57, and 64), and thoracic radiotherapy (TRT) (60 Gy/30 .

fractions over 6 weeks starting on day 2), followed by consolidation
docetaxel (60 mg/m every 3 to 4 weeks for three cycles).

Results: Of 97 patients who were enrolléd in this study between
. 2001 and 2003, 93 (76 nales-and 17 females with a median age of
60) could be evaluated. Chemoradiotherapy was well tolerated; three

cycles of chemotherapy and 60 Gy of TRT were administered in 80 -
(86%) and 87 (94%) patients, respectlvely Grade 3 or 4 neutmpema, ’

esophagitis, and pneumonitis developed in 62, 11, and 3 ‘patients,
respectively. Docetaxél consolidation was administered in 59 (63%)
patients, but three cycles were completed in only 34 (37%) paﬁente:
- The most common reason for discontinuation- WiS pneurmonitis,
which developed in 14 (24%) of the 59 patients. During consolida-
tion therapy, grade 3 or 4 neutropenia, esophagitis, and pneumonitis
developed in 51, 2, and 4 patients, respectively. A total of four

patients died of pneumonms ‘We calculated a, V,o (the percent -

volume of the normal lung Teceiving 20 Gy or more) on a dose—
volume hlstogram n 25 patients. Of these, five patients developed
grade 3 or more severe radiation pneumomhs A medxan Vo for

these five patients was 35% (range 26—-40%) whereas the median
V20 for the remaining 20 patlents was 30% (range 17-—35%) (p =
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0.035 by 2 Mann-Whitney test). The response rate was 81.7% (95%
confidence interval [CI], 72.7—88.0%), with 5 complete and 71
partial responses. The median progression-free survival was 12.8
(CI, 10.2-15.4) months, and median survival was 30.4 (CI, 24.5—
36.3) months, The 1-, 2-; and 3-year surv1va1 ratcs were 80.7, 60.2,
and 42.6%, tespectively.

Conélusion: This regimen produced promising overall surv1val in
patients with stage I NSCLC, but the vast majority of patients could
Dot continue with the docetaxel consolidation because of toxicity.

Key Words: Non-small cell lung cancer Chemoradlotherapy, Con-
sohdatlon, Docetaxel.

(J Thorac Oncol. 2006;1: 810-815)"

ocally ‘advanced unresectable non—small cell Tung cancer

(NSCLC), stage ITTA with bulky N2 and stage TIIB disease
without pleural effusion, is characterized by large primary
lesions and/or involvement of the medlastmal or supraclavic-
ular ymph nodes. and occult systemic micrometastases. A_
combination of thoracic radiotherapy and chemotherapy is
the standard tnedical treatment for this disease, but the opti-
mal combination has not been established.!” Although the
available data are insufficient to accurately define the size of
a_potential benefit,2 concurrent chemomdlotherapy using a
plaunum doublet has been shown to be superior to the séquential
approach in phase I trials of this disease.3 However, third-
generation cytotoxic agents, which have provided better patient,
survival - with extrathoracic” spread than the old-generation
agents, must be reduced when administered concurrently with
thoracic radiotherapy. Thus, it has been hypothesized that the
addition of systemic dose chemotherapy with a new cytotoxic -
agent. to concurrent chemoradiotherapy, either as induction. or
as consolidation chemotherapy, nught further unprove patlent
survival.!

The consohdatlon chemotherapy Wlﬂl docefaxel was
based on the observation that this drug was highly active in
the primary treatment of metastatic NSCLC, producing a
response rate (RR) as high as 20% after platinum-based |
chemotherapy failed.”® Highly encouraging results of a me-
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dian survival tune (MST) of more than 2 years anda 3—year

. “survival rate of nearly 40% were obtained in a phase II trial -

of docetaxel consolidation after chemoradiotherapy with cis-
platin and etoposide in patients with stage IIB NSCLC
(SWOG study S9504).10

We have developed a combination chemotherapy sched-

ule with cisplatin and vinorelbine' concurrently administered

with thoracic radiotherapy at a total dose of 60 Gy in 30 fractions

in patients with unresectable stage Il NSCLC. The results of a-

phase I study in 18 patlents Were Very promising, with'a RR of
'83%, a MST of 30 months, and a 3-year survival rate of 50%.5
Thus, addition of docetaxel consolidation to this regimen is a
particularly interesting therapeutic strategy. The objectives of
the current study were to evaluate the feasibility of docetaxel
consolidation therapy after concurrent chemoradiotherapy with
cisplatin and vinorelbine and to evaluate the efficacy and safety
of the whole treatment regimen including both the chemoradio-
therapy and consolidation therapy in patlents with unresectable
- stage IITA and IIB NSCLC.

- PATIENTS AND METHODS

Patient: Selection
The eligibility. criteria were hlstologxcally or cytologi-
cally proven NSCLC; unresectable stage ITIA or IIIB disease;
no previous treatment; measurable disease; tumor within an
estimated irradiation field no larger than half the hemithorax;
age between 20 and 74 years; Eastern Cooperative Oncology
Group performance status (PS) of 0 or 1; adequate bone
' marrow function (12.0 X-10%/liter = white blood cell [WBC]
count =4.0 X 10%/liter, neutrophﬂ count =2.0 X 10%/liter,
hemoglobin =10.0 g/dl, and platelet count =100 X 109/htcr)
liver function (total bilirubin =1.5 mg/dl and transaminase no
more than twice the upper limit of the normal ‘value), and
renal function (serum creatinine =<1.5 mg/dl and creatinine
clearance =60 ml per minute); and a PaO, of 70 torr or more
under room air conditions. Patients were excluded if they had
malignant pleural or pencard1a1 effusion, active doublé can-
cer, a concomitant serious illness sueh as uncontrolled angina
pectoris, myocardial infarction in the previous 3 months,

heart failure, uncontrolled diabetes mellitus, unconh'olled

hypertension, interstitial pneumonia or lung fibrosis identified

by a chest x-ray, chronic obstructive lung disease, infection or -
other diseases contraindicating chemotherapy or radiother-

apy, pregnancy, or if they were breast feedmg All patients
gave their written informed consent.

Pretreatment Evaluation )

‘ The pretreatment assessment included a complete blood
.. cell count and differential count, routine chémistry determi-
nations, creatinine clearance, blood gas analysis, electrocar-
diogram, lung function testing, chest x-rays, chest computed
tomographlc (CT) scan, brain CT scan or magnetic resonance
imaging, abdorminal CT scan or ultrasonography, and radio-
nuclide bone scan.

Treatment Schedule _ ) .
Treatment consisted of a chemoradiotherapy phase with
* three cycles of cisplatin and vinorelbine followed by a con-
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" FIGURE 1.

Docetaxel Consolidation after Chemor&diotherapy‘
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Treatment schema. CDDP, c1$plat|n, DTX, do-
cetaxel; TRT, thoracic radlotherapy, VNR, vinorelbine.
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sohdatlon phase with three cycles of doce’caxel (Figure 1)
Cisplatin 80 mg/m® was administered on days 1, 29, and 57
by intravenous mfusmn for 60 minutes with 2500 to 3000 ml
of fluid for hydration. Vinorelbine diluted in 50 ml of normal -
saline was administered intravenously on days 1, 8, 29; 36,
57, and 64. All patients received prophylactlc antiemetic

therapy consisting of a SHT,-antagonist and a steroid.

Radiation thcrapy was- delivered with megavoltagel
equipment (>6 MYV) using antenor/postenor opposed fields
up to 40 Gy in 20 fractions including the primary tumor, the
metastatic lymph nodes, and the regional nodes. A booster
dose of 20 Gy in 10 fractions was given to the primary tumor
and the metastatic lymph nodes for a total dose of 60 Gy

“using bilateral obhque fields. A CT scan—based treatment .
" planning was used in all patients. The clinical target volume

(CTV) for the piimary tumor was defined as the gross tumor
volume (GTV) plus 1 cm. taking account of .subclinical
extension. CTV and GTV for the metastatic nodes (>1 cm in
shortest dimensjon) were the same. Regional nodes, exclud-
ing the contralateral hilar and $upraclavicular nodes, were
included in the CTV, but the lower mediastinal nodes were
included only if the primary tumor was located in the lower
lobe of the lung. The planning target volumes for the primary
tumer, the metastatic lymph nodes, and regional nodes were
determined as CTVs plus 0.5- to 1.0-cm margins laterally and
1.0- to 2.0-cm margins craniocaudally, taking account of
setup variations and infernal organ motion. Lung beteroge-
neity corrections were not used.

The criteria for starting consolidation chemothcrapy
were completion. of three cycles of cisplatin and vinorelbine
and a full dose of thoracic radiotherapy, the absence of progres-
sive disease, adequate general condition within 6 weeks of the
start of the third cycle of cisplatin and vinorelbine (PS 0 or 1;
WBC count 23.0 X 10%/liter, neutrophil count =1.5 X 10%/liter.
hemoglobin =9.0 g/dl and platelet count =100 X 10°/liter, total
bilirubin =1.5 mg/dl and transaminase no more than twice the
upper limit of the normal value, and a PaO, of 70 torr or more
at room air). Docetaxel (60 mg/ m®) was admirnistered intrave-
nously for 1 hour every 3 to 4 weeks for three cycles. '

Toxicity Assessment and Treatment
Modification

Complete blood "cell counts and differential counts,
routine chemistry determinations, and a chest x-ray were
performed once a week during the course of treatment. Acute
toxicity was graded according to the NCI Common Toxicity .
Criteria, and late toxicity associated with thoracic radlother—
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apy was graded accordmg to the Radiation Therapy Onoolo 2y
Group/European Organization for Research and Treatment of
. Cancer late radiation morbidity scoring ‘scheme. Vinorelbine
administration on day 8 was omitted if any.of the following
were noted: WBC count <3.0 X 10%/liter, neutrophil count
<1.5 X 10°/liter, platelet count <100 X 109/11ter elevated
hepatic transaminase level or total serum bilirubin of at least
grade 2, fever =38°C, or PS =2. Subsequent cycles of
msp]atm and vinorelbine chemnotherapy were delayed if any
- of the following foxicities were noted on day 1:-WBC count
<3.0 X 10%/liter, neutrophll count <1.5 X 10%/liter, platelet
count <100 X 10°/liter, serum creatinine level =1.6 mg/dl,
elevated hepatic transaminase level or total serum bilirubin of
at least grade 2, fever =38°C, or PS =2. The dose of cisplatin
was reduced by 25% in all subsequent cycles if the serum
‘creatinine level rose to 2.0 mg/dl or higher. The dose of
_vinorelbine or docetaxel was reduced by 25% in all subse-
quent cycles if any of the following toxicities were noted:
WBC count <1.0 X 10%/liter, platelet count <10 X 109/11ter
. or grade 3 or 4 infection or liver dysfunction. Thoracic

radiotherapy was suspended. if any of the following were -

noted: fever =38°C, grade 3 esophagitis, PS of 3, or PaO,

<70 torr. Thoracic radiotherapy was terminated if any of the -

following were noted: grade 4 esophagitis, grade 3 or 4
puneumonitis, PS of 4, or duration of radiotherapy of over 60

“days. The use of granulocyte colony-stimulating factor during -

radiotherapy was not permitted unless radiotherapy was on

bold. The criteria for termination of docetaxel consohdatlon :

were not deﬁned in the protocol.

Response E_valuatlon

" Objective tumor response was evaluated according to
the Response Evaluation Criteria in Solid Tumor.!! Local
tecurrence was defined as turnor progression in the primary
site and in the hilar, mediastinal, and supraclavicular lymph
nodes after a partial or complete response; regional recur-
rence as the development of malignant pleural and pericardial
effusions; and distant Tecurrence as the appearance of a
distant metastas1s '

Study Design, Data Management, .
and Statistical Considerations - ‘

This study was conducted at three institutions: the
National Cancer Center Hospital, National Cancer Center
Hospital East, and Tochigi Cancer Center.. The protocol and
consent form were approved by the institutional review board
of each institution. Registration was conducted at the regis-
tration center. Data management, periodic monitoring, and
the final analysis were performed by the study coordinator.

. The primary objective of the current study was. to

" evaluate the feasibility of docetaxel consolidation therapy.
The secondary endpoints were toxicity observed during che-
moradiotherapyand consolidation therapy, the best response,
and overall survival in all patients eligible to participate in
this study. Because no standard method to evaluate consoli-
dation. chemotherapy after chemoradiotherapy has been es-

tablished, we arbitrarily defined the primary endpoint of this

study as a ratio -(R) of the number of patients receiving
docetaxel without grade 4 nonhematological tox1c1ty or treat—

812

" Journal of Thoracic Onco/ogy s Volume 1, Nu_mberﬁ8,.0ctobe|; 2006

ment-related death to the tbtal‘numbér of patients receiving
docetaxel. The sample’ size was initially estimated to be 34

" patients with a power of 0.80 at a significance level of 0.05,

under the assumption that a R of 0.95 would indicate poten- |
tial usefulness, whereas a R of 0.8 would be the lower limit
of interest, and that 85% of patients would move into the
consolidation phase. An analysis of the first 13 patients,
however, showed that only 8 (61%). patients advanced into -
the consolidation phase. The reasons for not receiving do-

-cetaxel were disease progression in one, delay in completion

of chemoradiotherapy in two, grade 3 esophagitis in one, and
death due to hemoptysis in one patient. Considering that the
SWOG trial 89504 included 83 patients, we decided to revise
the number of pa’aents in the current study. According to
Simon’s two-stage minimax design, the required number of
patients was calculated to be 59 with a power of 0.80 ata -
significance level of 0.05, under the assumption that a R of

0.85 would indicate potential usefulness, whereas a R of 0.7

“would be the lower limit of interest.!2 Assummg that 61% of

registered patlents would move into the consolidation phase
the sample size was determined to be 97 patients.

Overall survival time and progression-free survival
time were estimated by the Kaplan-Meier method, and éon-
fidence intervals (CT) were based on Greenwood’s formula.!?-
Overall survival time was measured from the date of regis-
tration to the date of death (from any cause) or to the last
follow-up. Progression-free survival time was measured from
the date of registration to the date of disease progression,
death’ (from any cause), or the last follow-up. Patients who -
were lost to follow-up without event were censored at the
date of their last known follow-up. A CI for RR was calcu-
lated using methods for exact binomial Cls. The Dr. SPSS I
11.0 for Windows software package (SPSS Japan Inc.,-To-

kyo, Japan) was used for statistical analyses.-

RESULTS

Registration and Characteristics of the Patients .
A total of 97 patients were enrolled in this study between
April 2001 and June 2003. Four patients were excluded from
this study before the treatment was started because the radiation
treatment planning disclosed that their tumors were too ad-

" vanced for curative thoracic radiotherapy. Thus, 93 patients who

received the protocol-defined treatment were the subjects of this
analysis (Figure 2). There were 76 males and 17 females, with a
median age of 60 (range 31-74). Body weight loss was less than
5% in 77 patients; adenocarcinoma histology was noted in 57

- patients, and stage IITA dJsease was noted in 41 patients (Table .

Treatment Delivery
Treatment delivery was generally well mamtamed in

“the chemoradiotherapy phase (Table 2). Full cycles of cispla-

tin and vinorelbine and the full dose of thoracic radiotherapy
were administered in 80 (86%) and 87 (94%) patients Te-
spectively. Delay in radiotherapy was less than 5 days in 61
(66%) patients. In contrast, the delivery of docetaxel was
poor (Table 2). A total of 59 (63%) patients could enter the
consolidation phase, and only 34 (37%) patients completed
three cycles of docetaxel chemotherapy. The reasons for not

. ~ Copyright © 2006 by the Intemalzonal Association for the Study of Lung Cancer
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Reglstratlon 97 pts
1—————' nellglble 4pts|:

[Recexvmg CDDPIVNR/TRT: 93 pts (100%)]

INot receiving DTX: 34 FEI
PD:5  Toxicity:22 Others:7

- | Receiving DTX: 59 pts (s3%)]

——— | DTX discontinued: 25 pts
PD:3 Toxicity: 18 Refusal: 4

[g. cycles completed' 34 pts (37'/.)1
FIGURE 2. Patient registration. CDDP, cisplatin; DTX; do--

Acetaxel TRT, thoracic radiotherapy; VNR, vnnorelbme

recelvmg consohdatlon were toxicity in 22 (65%) patients,

including pneumonitis in seven patients, myelosuppression in

five patients, esophagms in four patients, liver dysﬁmctlon in -

two patients, infection in two patlents other toxicity in two
patlents progressive. disease in five (15%) patients, patient

refusal in three (9%) patients, early death due to hemoptysis.
in one (3%) patient, and other reasons in three (9%) patients.

Of the 59 patients, 18 (31%) discontinued docetaxel consol-

idation because of toxicity, including pneumonitis (n = 14)

and -esophagitis, infection, gastric ulcer, and allergic reaction

(n = 1 each), four (7%) because of patient refusal, and three

(5%) becausc of progressive dJseasc

Toxicity
Acute severe toxicity in ﬂle chemoradiotherapy phase

was mainly leukopenia and neutropenia, whereas grade 3 or .

4 thrombocytopenia was not noted (Table 3). Severe nonhe-

matological toxicity was sporadJc, and grade 3 esophagitis.-

and pneumonitis were observed in only 11 (12%) and 3 (3%)

patients; respectively. Acute severe toxicity in the consolida-
tion phase also consisted of neutropenia and associated: i in-

TABLE 1. Patient Charactéristic.s'

Characteristics - ’ n %
Gender .
Male ‘ 76 ' 82
Female . 17 18
Age median (fange) : 60 31-74

Weight loss , o :
<5% . . ’ 76 - 81
5-9% . 12 ’ 13
. =10% o 3 '3
Unknown : 2 2
Histology ' , .
Adenocarcinoma : 57- 61
Squamous cell carcinoma 23 25
Large cell carcinoma . 12 ' 13
Others - 1 1
Stage
A _ 41 44
)i11: ' 52 56

- Docetaxel Consolidation after Ch'emdradiotherapy

TABLE 2. Treatment Delivery -

Variables. = " n L%

Cisplatin and vinorelbine ‘chemothérapy

Total number of giycles _ .
3 ) 80 - 86
2 . : ‘ 10 11
1 B 3 3

Number of vinorelbine skips - . : :
o : . 63 68
2-3 U - ) 5

 Thoracic radiotherapy )

Total dose (Gy)
60 87 94
50-59 . : _ 4 4
<50 . 2 2

Delay (daysy _
<5 : : 61 66
59 . : 20 - 22
10-16 6 6
Not evaluable (<60 Gy) 6 6

Docetaxel consolidation

Number of cycles . '
3 : o 3 37
2 12 13
U 13 . 14
0 : 34 34

fection (Table 4). In addmon, grade 3 or 4 pneumomus
developed in 4 (7%) patients. The R observed in this study -
was 0.05 (3 out of 57 patients), which was much lower than
the hypothetical value. Grade 3 or 4 late toxicities were
included hung toxicity in four patlents esophageal toxicity in
two patients, renal toxicity in one patient, and a second
esophageal cancer that developed 35.4 months after the start
of the chemoradiotherapy in one ‘patient. Treatment-related

TABLE 3. Acute Toxicity in Chemorad:otherapy (n= 93)

Grade

Toxicity B 4 - 3+4 %

Leukopenia 54 18 72 oo

Neutropenia : 33 29 62 67

Anemia 21 0 21 23

Infection 15 1 16 17

Esophagitis 1 0 11 12

Hyponatremia 11 0 11 12 .
" Anorexia 9 1 10 1

Nausea 5 — 5

Pneumonitis 3 0 3

Syncope 2 -0 2

Hyperkalemia 2 0 2

Teus . 0. 1 1

Cardiac ischemia 1 0 1

RN W h e
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TABLE 4. Acute Tox1c1ty in Consolidation Therapy (n= 57)

] Grade -

Toxicity . 3 o4 3+4 . %

~ Leukopenia . 33 11 44 77
Neutropenia 24 26 50 ;88
Anemia : 5 0 5 9
Infection 5 1 6 11
Esophagitis 2 0 2 3
Anorexia 1 0 . 1 2
Pneumoniﬁs . 2 2 4

7

death was observed in four (4%) patients. Of these, three
received docetaxel, and one did not. The reason for death was
pneumonitis in all patients. We calculated a V., (the percent
volume of the normal lung receiving 20 Gy | or more) on a
dose-volume hlstogram in 25 patients. Of these, five patients
developed grade 3 or severer radiation pneumonitis. A me-
‘dian V,, for these five patients was 35% (range, 26—40%),
whereas that for the remaining 20 patients was 30% (range,
17-35%) (p = 0.035 by a Mann—~Whitney test)

Objective Responses, Relapse Pattern,
and Survival
All 93 patients were included in the analyses of tumor

response and survival. Complete and partial responses were:

obtained in 5 (5%) and 71 patients (76%), respectively, for an

overall RR of 81.7% (95% CI, 72.7-88. 0%). Stable and .

" progressive diseases occurred in 12 (13%) and 5 (5%) pa-
tients, respectively. With' a median follow-up period of 29.7
months, 38 patients developed locoregional recurtence, 32 de-
veloped: distant recurence, 4 developed both locoregional and
distant recurrences, and 19 did not. The median progression-free
survival time was 12.8 (95% CI, 10.2-15.4) months (Figure 3).
Two patients underwent salvage surgery for a recurrent primary
tumors. Conventional chemotherapy and gefitinib monotherapy

were administered after recurrence in 20 and 25 patients, respec-

- tively. The median overall survival time was 304 (95% CI,

1.0

e
w

ed
o

e
»

©
b

Proportion progression free

0 .
[ 12 24 - 36 48 60

Time in months
FIGURE 3. Progression-free survival (n = 93). The median
progression-free survival time was 12.8 (95% Cl, 10. 2——15 4).
months v
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Proportion surviving

0

0 12 24 36" 48 60

Time in months
FIGURE 4. Overall survival (n. = 93). The median overall sur-
vival time was 30.4 (95% Cl; 25.4-35.4) months: The 1-, 2-,
and 3-year survival rates were 80, 60, and 40%, respecnvely

24.5-36.3) months The 1, 2, and 3-yea.r surwval rates were
80. 7 60.2, and 42.6%, respectlvely (Figure 4).

DISCUSSION

This study showed that concurrent chcmomdloﬂacrapy
with cisplatin, vinorelbine, and standard thoracic radiotherapy
was well tolerated, with a high completion rate exceeding 80%.
The incidence of acute toxicity, including 67% (62/93) of grade
3 or 4 neutropenia, 12% (11/93) of grade 3 esophagitis, and 3%
(3/93) of grade 3 pneumonitis, were comparable with other
reports of concurrent chemoradiotherapy.3#1° Tn contrast, con-
solidation docetaxel could be administered in only 59 of 93
(63%) patxents ehgiblc to part:lc:lpate in this study. Of the
remaining 34 patients, 22 (65%) patients did not receive con-
solidation chemotherapy becatise of toxicities affecting various
organs. Other studies also showed that not all patients proceeded
to the consolidation phase ‘after completxon of concurrent che-
moradiotherapy: 61 to 78% of patients after- two cycles of
cisplatin and etoposide with radiotherapy,>1° and: 54 to 75% of
patients after weekly carboplatin and paclitaxel with radiother-
apy.1415 Thus, for 20 to 40% of the patients, concurrent chemo-
radlothelapy was as much as they could undergo, and the addi-
tional chemotherapy was not practical.

Furthermore, the number of patients who fulfilled the
three cycles of consohdatlon docetaxel was only 34 (58%) of
the 59 patlents which conesponded to only’ 37% of those
eligible in this study. The reason for the termination of
docetaxel in the 25 patlents was toxicity in 18 (72%) patients,
especially preumonitis in 14 (56%) patients. The grade of
pneumonitis during the consolidation phase was within grade
2 in most cases, and this was probably because docetaxel was
dxscontmucd early ConSIdenng that pneumomtxs associated
with cancer treatment is more common in .Tapan, docetaxel

" consolidation is not thought to be feasible in the Japancse

population. The MST and the 3-year survival rate in all
eligible patients were 33 months and 44% in this study, but

~ docetaxel consolidation was unlikely to contribute to these

promising results because only 37% of patients received full
cycles of docetaxel. This contrasts clearly with the result of

Copyright © 2006 by the Intematzonal Assocwtzon for the Study of Lung Cancer
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the SWOG study S9504, a phase II trial of two cycles of
cisplatin and etoposide with thoracic radiation followed by .

three cycles of docetaxel. In this trial, 75% of patients starting.
. consolidation and 59% of those entering the trial received full
cycles. In addition, docetaxel consolidation seemed to pro-
long survival, although this was drawn from a retrospective
- comparison of the results between the two SWOG studies

S9504 and S9019.1¢ -

.. There is no widely used definition of consolidation
: therapy following chemoradiotherapy. Given that consolida-
tion therapy is arbitrarily defined as chemotherapy with ‘three
cycles or more after the completion of concurrent chemora-
diotherapy, only one randomized trial is available in the litera-

ture.. The randomized phase I trial of standard chemoradio-
therapy with carboplatin and paclitaxel followed by either

weekly paclitaxel or observation in patients with stage I
NSCLC showed that only 54%. of patients proceeded to
randomization, and overall survival was worse in the consol-
idation arm (MST, 16 versus 27 months).15 Thus, there have
been no data supporting the use of consolidation therapy,

. especially when a third—gcneration cytotoxic agent such as’

paclitaxel and vinorelbine is mcorporated into concurrent
chemoradiation therapy.

The low complete-response rate of 5% in this study
" may be explained partly. by an inability to distinguish be-
tween inactive scarring or necrotic tumor and active tumor
after radiotherapy. Positron emission tomography (PET) us-
ing 18F-flucrodeoxyglucose showed a much highér rate of
complete response than conventional CT scanning and pro—
vided a better correlation of the response assessment using
PET with patterns of failure and patient survival.ls In addi-

tion, the high locoregional relapse rate in this study clearly .

showed that the conventional total dose of 60 Gy was insuf-
ficient. Three-dimensional treatment planning, omission' of
‘elective nodal irradiation, and precise evaluation of the gross
tumor volume. by PET may facilitate the escalation: of the
total radiation dose without enhanced toxicity.

.In conclusion, cisplatin and vinorelbine chemotherapy
concurrently combined with standard thoracic radlotherapy

and followed by docetaxel consolidation produced promising'

overall survival in patients with stage IIl NSCLC, but the vast
majority of patients could not continue with the docetaxel
-consolidation because of toxicity.
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Abstract; “Guidelines for Structure of Radiation Oncology in Japan” was revised by referring to annual
change of structure and process in Japan and to other international guidelines. These results were published as
so called “Japanese Blue Book Guidelines”. Number of cancer patients who require radiation is increasing by
more than 7% annually. The standard guidelines for annual patient load per FTE radiation oncologist were set
at 200 (warning level 300), those per FTE radiation technologist 120 (warning level 200), and those pér one -
external beam equipment 250-350 (warning level 400). As the standards of process, estabhshment of verifiable
information system like radiotherapy database and hospital cancer registration was proposed. Economic analysis
showed that enough profit to meet with these guidelines became available recently.in most radlotherapy
institutions except for the smallest group.
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Fig. 2 Dlsmbutxon of annual number of patlents treated/extemal treatment equipment, by
- stratification of facility. Horizontal axis represents facilities arranged in order of increasing
value of annual number of patients treated/treatment equipment within facilities in each
stratum (A1, A2, B1, B2). Q1: 0-25%, Q2: 26-50%, Q3: 51-75%, Q4: 76-100%. Apaxt
from B2 facilities, 26-75% of A2»and Bl facilities (Q2, Q3) treated approximately 250 -
" patients per unit. At A1 facilities, the figure was approximately 350 patients. At A1-Q4
facilities, more than 450 patients/unit were treated. These facilities should consider
additional equipment and staff increases (warning level).
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1999-2001 survey facilities. To avoid overestimation, facilities with FTE<1.were
calculated as FTE=1. Apart from B2 facilities, approximately 200 patients/FTE individual
were treated at 26-75% of facilities. In Q4 facilities (highest 25%), 300 or more patients
were treated (warning level). In B2 facilities, the value was low, at <150, but treatment
was performed by non-full time radiation oncologist (median value FTE 0.3).
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do not include expenses such,as real estate and construction costs and insurance for employees. Current
break-even point was considered as approximately 150 patients/year.
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Case Report

A Case of Metachronous Bilateral Breast Ccmcer with Bilateral
Radlahon Pneumonitis Aﬁer Breast-conservmg Therapy

Masa

Takashi Sakamoto*!, Selp Tachiiri*', Natsuo Oya*’, Yasushi Nogata
and Hiroshi Koclcmc

HD?D

, Sachiko Kawamura*'

ru Narobaycshn*' Michihide Mltsumon“, Norio Araki*', Chll(al(o chmcuchl
Mosahn’o leaoka , Keiichi Mlse

arfment of Rachahon Oncology and Image-app/led Therapy, Graduafe School of Medicine, Kyofo University, *
ama Breast Clinic, Kyoto, Japan. ;

"We report a patient Wxth metachronous bilateral breast: cancer Who has thce developed radiation
pneumonitis after breast-conserving therapy for each breast. The patlent was a 48-year—old ‘woman, who
presented with Stage I right breast cancer. After wide excision of the nght breast tumor and dissection of
level 1 axillary lymph nodes, systemic therapy with oral 5-FU and tamoxxfen Was staxted Subsequently,
tangential irradiation with a total dose of 50 Gy in 25 fractions was g1ven‘ 'Seven months after irradiation,
she developed respiratory symptoms and radiation pneumomtls Was dlagnosed The symptoms resolved .
with oral prednisolone. Thirty months after the right breast’ cancer h'eatment, Stage.- I left breast cancer
was diagnosed. After wide excision of the left breast tumor and parhal removal of the level T axillary
lymph nodes, the same oral systemic chemo-hormonal therapy was 1mtlated Thereafter tangential irradi-
ation with a total dose of 50 Gy in 25 fractions was given. Four months after 1rrad1atlon, she developed res-
piratory symptoms. A chest X-ray showed an area of increased den the left lung consistent with radi-
ation pneumonitis. The symptoms were mild and they 1mproved S ntaneously without medication.
Although there is insufficient evidence to Justify or withhold Whole breast radxauon therapy from patients
with a hlstory of contralateral breast cancer and radiation pneumomhs itis essential to discuss the ade-
quacy . of Whole breast irradiation and the possibility of alternative approaches, such as breast-conserving

surgery W1thout irradiation or partial breast irradiation for this rare condition.

Brea”/ ‘ Cancer 13:313- 316 2006

Key words Bllctercl breost cancer, Breastconsewung therapy, Radiation pneumonitis

We recently encountered a rare patrent W1th
metachronous bilateral breast cancer, who twice
developed radiation pneumonitis after each bre-
ast-conserving therapy (BCT). We herein report
the chmcal course and review the literature. .

Case Report

H‘The patient was a 48year-old woman. She

underwent wide excision and level I dissection of
the right axillary lymph nodes for Stage I
(TINOMO: UICC 5th edition) breast cancer of the
right breast. Systemic chemo-hormonal therapy

Reprint requests fo Masaru Narabayashi, Department of Therapeutic
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University, 54 Kawahara-cho Shogoin, Sakyoku, Kyoto, 6068507,
Japan.
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with 200 mg/day oral 5-FU and 20 mg/day oral
tamoxifen was started immediately after surgery.
Thereafter, she underwent tangential irradiation
to the whole breast. The 50 Gy radiation dose was
given in 25 fractions with ®Covy rays (Fig 1). Sev-
en months after the irradiation, she developed
sore throat, fever and severe coughing. Because
the symptoms did not resolve with oral antibiotics,
chest X-ray showed a ground-glass appearance
(Fig 2), and she had a history of radiation therapy,
radiation-induced pneumonitis was diagnosed and
treated with 30 mg/day oral prednisolone and
antibiotics. After three weeks of treatment, the -
symptoms resolved and prednisolone was tape-
red. One month later, a chest X-ray showed a new
shadow in the upper field of the ipsilateral lung
(Fig 3). Both 45 mg/day oral prednisolone and
antibiotics were resumed. After two weeks of me-
dication, the symptoms resolved and prednisolone
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