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Docetaxel Consohdatlon Therapy Followmg Clsplatln

- Vinorelbine, and Concurrent Thoracic Radiotherapy in’

~ Patients with Unresectable Stage IlI Non-small
Cell Lung Cancer

Ikuo Sekme * leoshz Nokzhara * Mmako Sumz 7L Nagahzro Sazjo ,Z‘

and. Te omohzde T amura*

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

sectable stage TII non—small cell lmg cancer (NSCLC).

Patients and Methods: The eligibility criteria included unresect-

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

years, and performance status 0 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 tnales-and 17 females with a ' median age of
60) could be evaluated. Chemoradiotherapy was well tolerated; three

eycles of chemnotherapy and 60 Gy of TRT were administered in 80 -

(86%) and 87 (94%) patients, respectively. Grade 3 or 4 neutropenia,
esophagitis, and pneumonitis developed in 62, 11, and 3 ‘patients,
respecﬁvely Docetaxeél consolidation was administered in 59 (63%)
patients, but three cycles were completed in only 34 (37%) patients.

. The most common reason for discontinuation was pneurnonitis,

which developed in 14 (24%) of the 59 patients. During consolida-
tion therapy, grade 3 or 4 neutropenia,’ esophagtﬁs and pneumonitis
developed in 51, 2, and 4 patients, respectively. A total of four

patients died of preumonitis. We calculated a V4 (the percent

volume: of the normal lung recelvmg 20 Gy or more) on a dose—
volume hlstogram in 25 patients. Of these, five patients developed
grade 3 or more severe radiation pneumonitis; ‘A median V,, for
these five patiénts was 35% (range, 26-40%), whereas the median

V-,o for the remaining 20 patients 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 survxval rates were 80.7, 60. 2,

and 42.6%, respectively.

_ Conclusion: This regimen produced promising overall survival in

patients with stage IT NSCLC,; but the vast majority of patients could
not continue with the docetaxel consolidation because of toxicity.

Key Words: Non-sma]l cell lung cancer, Chemoradmtherapy, Con-
sohdahon, Docetaxel.

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

ocally advanced unresectable non—small cell lung cancer
(NSCLC), stage IIIA with bulky N2 and stage TIIB disease
without pleural effusion, is characterized by large primary
lesions and/or involvement of the mediastinal or supraclavic-
ular lymph nodes. and occult systemic micrometastases. A,
combination of thoracic radiotherapy and chemotherapy is
the standard medical treatment for this disease, but the opti-
mal combination has not been established.l" Although the
available data are insufficiént to accurately define the size of
a potential benefit,? concurrent chemorad:otherapy using a
platinum doublet has been shown to be superior to the sequential
approach in phase I trials of this disease.>~ 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.s 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, might further improve patlent
survival.l
" The consohdatlon chemotherapy w1th docetaxe] 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 and a 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 B NSCLC
(SWOG study $9504).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 I NSCLC. The results of a-
phase I study in 18 patients 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 doce’raxel 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 IIA and IIB NSCLC.

- PATIENTS AND METHODS

Patient: Selectlon
The eligibility criteria were hlstologlcally or cytologi-
cally proven NSCLC; unresectable stage ITTA 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 SPS) of 0 or 1; adequate bone
~ marrow function (12.0 X-10°/liter = white blood cell [WBC]
count =4.0 X 10%/liter, neutrophil count =2.0 X 10%/liter,
hemoglobin =10.0 g/dl, and platelet count =100 X 109/11ter),
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 pencardJaI effusion, active doublé can-
cer, a concomitant serious illness such as uncontrolled angina
pectoris, myocardial infarction in the previous 3 months,

heart failure, uncontrolled diabetes mellitus, uncontrolled.

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 chernistry 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, abdominal 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 Chemorediotherapy.-'
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Treatment schema. CDDP, cisplatin; DTX, do- ‘
cetaxel; TRT, thoracic radiotherapy; VNR, vinorelbine.

->lco

sohdatlon phase with three cycles of docetaxel (Figure 1)
Cisplatin 80 mg/m® was administered on days 1, 29, and 57
by intravenous infusion for 60 minutes with 2500 to 3000 1l
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 ptophylac_ﬁc antiemetic

therapy consisting of a SHT;-antagonist and a steroid.
Radiation therapy was. delivered with megavoltage_
equipment (=6 MV) using antenor/postenor opposed fields
up to 40 Gy in 20 fractions including the primary tumor, the’
metastatic lymph nodes, and the regwnal 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 oblique fields.' A' CT scan—based treatment .
" plarming was used in all patients. The clinical target volume

(CTV) for the primary tumor was defined as the gross tiimor
volume (GTV) plus 1 cm. taking account' of subclinical

extension. CTV and GTV for the metastatic nodes (>1 cm in

shortest dimension) were the same. Regional nodes, ex¢lud-

ing the contralateral hilar and supraclavicular 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

tumor, 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 heteroge-

neity corrections were not used.

The criteria for starting consolidation chemotherapy
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 O or 1;
WBC count =3.0 X 10°/liter, neutrophil count =1.5 X 10 /hter
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. admiristered infrave-

“nously for 1 hour every 3 1o 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 radiother-
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apy was graded accordmg to the Radiation Therapy Oncolo £y
* Group/Buropean 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/hter elevated
hepatic transaminase level or total serum bilirubin of at least
grade 2, fever =38°C, or PS =2. Subsequent cycles of
c1splatm and vinorelbine chemotherapy were delayed if any
- of the following toxicities were noted on day 1:-WBC count
<3.0 X 10°/liter, neutrophil count <1.5 X 10%/liter, platelet
count <100 X 109/11ter 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 dysfinction. - 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
pneumonitis, 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

hold. The criteria for termination of docetaxel consohdatlon .

were not deﬁncd in the protocol.

Response Evaluatlon

" Objective. tumor response was evaluated accordmg to
the Response Evaluation Criteria in Solid Tumor.!! Local
recurrence was defined as tumor 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
¢éffusions; and distant recurrence as the appearance of a
distant metastasxs

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. Registrationi 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 cmrent study was to
" evaluate the feasbility of docetaxel consolidation therapy.
The secondary endpoints were toxicity observed during che-
moradiotherapy and 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 toxicity or treat-
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ment-related death te the tetal'number 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 comple’clon

of chemoradiotherapy in two, grade 3 esophagitis in one, and
death due to hemoptysis in one patient. Considering. that the
SWOG trial S9504 included 83 patients, we decided to revise
the number of patients 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 potentzal usefulness, whereas a R of 0.7
would be the lower limit of interest.12 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-Meijer method, and éon-
fidence intervals (CI) were based on Greenwood’s formula.!3-
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 CIs. 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
tréatment 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. dlsease was noted in 41 patients (Table 1.

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, re-
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 Ir_ztemational Association for the Study of Lzézg Cancer
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. {Registration: 97 pis
: . l—-—-——-—‘ nehglble 4pts

]Recewmg CDDPIVNR/TRT: 93 pts (100%)|

——-—»[ Not receiving DTX: 34 pts I
PD:5  Toxicity:22 Others:7

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

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

I3 cyciés completed: 34 pts (37%) o .
FIGURE 2. Patient registration. CDDP, cisplatin; DTX; do--

.cetaxel; TRT, thoracic radiotherapy; VNR, vinorelbine:

rcceiving consolidation were toxicity in 22 (65%) patie’nts,

including pneumonitis in seven patients, myelosuppression in

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

two patients, infection in two patients, 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 (7 = 14)

and esophagitis, infection, gastric ulcer, and allergic reaction

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

(5%) because of progressive dlsease

Toxicity
Acute severe toxicity in the chemoradiotherapy phase

was mainly leukopenia and neutropenia, whereas grade 3 or

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

matological toxicity was sporadic, 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 in-

TABLE 1. Patient Charactéristics'

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

Weight loss ‘ ' :
<5% i ' .76 " 81
5-9% . 12 ' .13
=10% o 3 3
Unknown ‘ : 2 2
Histology ' ' . ' )
Adenocarcinoma S .- 5T ‘61
Squamous cell carcinoma 23 25
Large cell carcinoma . 12 ' 13
Others S - 1
Stage
A _ ' 41 44
mB - ' 52 56

" Docetaxel Consolidation after Cheméradiotherapy'

TABLE 2. Treatment Delivery

Variables = ’ ._ n L%

Cisplatin and vinorelbine chemotherapy

Total number of cycles ) )
3 . 80 86
2 : : ' 10 11
1. - 3 3

Number of vinorelbine skips . .
0 . : .- 6 68
Lo - 25 - 2T
23 ' -5 ) 5

) Thoracic radiotherapy ! '

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

Delay (days) i
<5 : ' 61 66
59 X - 20 - 22
10-16 6 6
Not evaluable (<60 Gy) 6 6

Docetaxel consolidation

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

fection (Table 4). In addition, grade 3 or 4 pneumom’us
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 toxicifies were
included tung toxicity in four patxents 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 Chemoradiotherapy (n = 93)

Grade
Toxicity .3 4 3+4 %
Leukopenia 54 18 7 77
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° 11 -
Nausea 5 — 5 5
Pneumonitis "3 0 3 3
Syncope 2 -0 2 2
Hyperkalemia 2 0 2 2
Teus : 0. 1 1 1
Cardiac ischemia 1 0 1 1

Copyright © 2006 bj} the International Association for the Study of Lung Cancer . , ' ' ) 813
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TABLE 4. Acute Tox:cxty in Consolidation Therapy (n= 57)

o Grade o
“Toxicity . 3 T4 3+4 %
_ Leukopenia . 33 11 44 77
Neutropenia = . 24 26 50 . 88
Anemia : 5 o 5 9
Tnfection 5 1 6. By
Esophagitis 2 0. 2 3
Anporexia 1 0 1 2

’ Pneumonitis 2 - 2 -4

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

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 recurrence, 32 de-
veloped distant reciurence, 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 (Flgure 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 30.4 (95% CI,

1.0

b
©

0.6

Proportion progression froe

0 1 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 ,

' 814

7

Journal of Thoracic Oricology *»” Volume 1, Number 8, October 2006

Proportion surviving

. o N
¢ 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%, respectlvely

24.5-36.3) mon’rhs Thc 1-, 2-, and 3-year survwal rates were -
80. 7 60.2, and 42. 6%, respectively. (Figure 4).

DISCUSSION

This study showed that concurrent chemoradlotherapy
with cisplatin, vinorelbize, 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 poeumonitis, were comparable with other
reports of concurrent chemoradiotherapy.>#!° In contrast, con-
solidation docetaxel could be administered in only 59 of 93
(63%) patlents eligible to participate 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 completionof concurrent che- -
moradiotherapy: 61 to 78% of patients after-two cycles of
cisplatin and etoposide with radiotherapy,?- 10 and 54 to 75% of
patients after weekly carboplatin and paclitaxel with radiother-
apy.1415 Thus, for 20 to 40% of the patients, concurrént chemo-
radlothexapy was as much as they could lmdergo and the addi-
tional chemotherapy was not practical. -

Furthermore, the number of patlents who fulfilled the
three cycles of consolidation docetaxel was only 34 (58%) of
the 59 patients, which corresponded 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 pneumonitis in 14 (56%) patients. The grade of
pneumomus during the consolidation phase was within grade
2 in most cases, and this was probably because docetaxel was
dlscontmued early: Consxdenng that pncumom’cls associated
with cancer treatment is more common in Iapan, docetaxel

* consolidation is not thought to be feasible in the Japanesc

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 Infernational Association 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 surv1val, although this was drawn from a retrospective
- comparison of the results between the two SWOG studies
$9504 and $9019.10

There is no widely used definition of consohdatlon
- 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 III trial of standard chemoradio- .
therapy with carboplatin and paclitaxel followed by either -

weekly paclitaxel or observation in patients with stage III
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).!5 Thus, there have
been no data supporting the use of consohdatxon therapy,

. especially when a third-generaﬁon cytotoxic agent such as
paclitaxel and vinorelbine is mcoxporated 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-fluorodeoxyglucose 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 pa’aent survival.1¢ 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 chemoﬂlerapy _

concurrently combined with standard thoracic radlotherapy
and followed by docetaxel consolidation produced promising
overall survival in patients with stage Il NSCLC, but the vast

majorify 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 (waming level 300), those per FTE radiation technologist 120 (wamning level 200), and those per one -
external beam equipment 250-350 (warning level 400). As the standards of process, cstabhshment 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 ‘

Key words: Patterns of Care Study, Radiation Oncology, Structural Guideline, Japanese Blue Book Guideline
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Table 1 Forecast of irradiation equipment and staff requxred for
radiotherapy (10 years later: 2015). -
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Fig. 2 Dlstnbutmn of annual number of pat;ents u-eated/external treatment equipment, by
- stratification of facility. Horizontal axis represents facilities arranged in order of i 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%. Apalt :
. from B2 facilities, 26-75% of A2 and B 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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" Fig.4 Distribution of number of patients per year/number of FTE radiation oncologists at PCS
 1999-2001 survey facilities. To ‘avoid overestimation, facilities with FTE<I.were
* caleulated as FTE=1. Apart from B2 facilities, approﬁniately 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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Fig.5 Relationship between radiotherapy (RT) database and cancer registration/other database.
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Fig. 6 Economic analysis shows the balance of annual proﬁt and cost in a facility with average numbers of
staff and patients in each stratum. However due attention should be paid to the fact that these calculations
do not include expenses such as real estate and construction costs and insurance for employees Cuirent
break-even point was con31dered as approx:mately 150 pahents/year
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Treatment Outcome of Breast-Conserving Therapy in Patients with
Positive or Close Resection Margins: Japanese Multi Institute Survey
for Radiation dose Effect

Kumiko Karasawa*'""?, Michihide Mitsumori*"2, Chikako Yamauchi*"2, Kotaro Gomi*'-*, Masaaki Kataoka*'%,
Takayoshi Uematsu*'¢, Takeshi Kodaira*"7, Michitaka Yamakawa*', Katsuyuki Karasawa*!,
Toshikazu Watanabe*', Kayoko Tsujino*', and Maschiro Hiraoka**

*'Japanese Radiation Oncology Study Group, ICS convention design, **Department of Radiology, School of Medicine,
Juntendo University, **Depariment of Therapeutic Radiology and Oncology, Graduate School of Medicine, Kyoto
University, **Department of Radiation Oncology, Cancer Institute Hospital, **Department of Radiology, Shikoku Cancer
Center, **Division of Diagnostic Radiology and Breast Care Unit, Shizuoka Cancer Center Hospital, *’Department of
Radiology, Aichi Cancer Center, Japan.

Background: The relationship between a positive resection margin and the risk of ipsilateral breast
tumor recurrence (IBTR) is controversial. To evaluate the radiation dose and other factors influencing the
ipsilateral breast tumor control (IBTC) in patients with positive or close resection margins after breast
conserving surgery (BCS), the Japanese Radiation Oncology Study Group (JROSG) S-99-3 study group
conducted a multi-institute survey of these patients. ) ’

Methods: The patients with less than 5 mm tumor-free margins after BCS were eligible for this study.
A total of 971 patients from 18 institutes were enrolled in the analysis. The final pathological margin status
was classified into 3 groups. Radiation doses to the tumor bed were less than 60 Gy in 252 patients, 60 Gy
in 456 patients and more than 60 Gy in 233 patients. .

Results: IBTR was observed in 55 patients (5.8%). The IBTC rates at 5 and 10 years by the Kaplan -
Meier method were 95.6% and 87.3%, respectively. There was no significant difference in 10-year IBTC
rates according to marginal status; 85.9% in positive margin patients, 91.0% in equal or less than 2 mm
margin patients and 87.0% in 2.1-5 mm margin patients. Radiation dose to the tumor bed was a marginally
significantly associated with the 10-year IBTC rate (=60 Gy 90.8% ws <60 Gy 84.2%, p = 0.057). In patients
with positive margins, IBTC with radiation dose equal to or more than 60 Gy was significantly better (p=
0.039). The other factors influencing the IBTC were age (235 years vs <35 years: p < 0.0001), menopausal
status (p < 0.0001) and tumor size (p=0.023). ) '

Conclusions: In patients with positive margins, IBTC with radiation dose equal to or more than 60
Gy was significantly better than the others. We recommend that the tumor bed be irradiated with at least
60 Gy in the patients with positive margins. Further follow-up is necessary to draw final conclusions.

Breast Cancer 12:91-98, 2005.

Key words: Breast conserving therapy, Resection margin, Radiotherapy

gross tumor excision followed by breast irradia-
tion is a well-recognized standard therapy for local
treatment of early-stage breast cancer. There con-

Breast conserving therapy that consisting of

Reprint requests fo Kumiko Karasawa, Depariment of Radiology,
School of Medicine, Juntendo University, 2-1-1 Hongo, Bunkyo-ku,
Tokyo 113-8421, Japan.

E-mail: kkarasaw@med juntendo.ac.jp

Abbreviations:
IBTR, lpsilateral breast tumor recurrence; IBTC, Ipsilateral breast
tumor control; BCS, Breast conserving surgery; JROSG, Japanese
Radiation Oncology Study Group; EIC, Extensive intraducial
component; UICC, Union Internationcle Centre le Cancer; ER,
Estrogen receptor; BCT, Breast conserving therapy; n.s., nof
significant; DFM, Diseasefree margin

tinues to be controversy as to which factors pre-
dict an increased risk of IBTR. The association
between pathologic resection margin status and
IBTR is a well discussed but controversial matter.
Many retrospective studies have reported a signif-
icantly increased rate of IBTR in positive margin
patients compared with negative margin patients,
but some have not. Singletary and Freedman ef al.
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reviewed the articles examining the relationship
between resection margins and IBTR*?. Single-
tary reported that margin detections were very
heterogeneous, as some assessments were based
on gross assessment during surgery, and some
were based on detailed microscopic examination.
Furthermore, it is also unclear what factors are
associated with positive margins and IBTR in mar-
gin positive or close margin patients. Some authors
reported that positive margins were associated
with large tumor size, young age, axillary node-
positive status, presence of lymphovascular inva-
sion, and the presence of extensive intraductal
- component (EIC)”. It is also unclear whether high
doses of boost radiation influence outcome in mar-
gin positive or close patients. Optimal breast irra-
diation after BCS remains an unresolved issue in
those cases.

JROSG was established in 1997 as a multi-insti-
tutional cooperative organization, a national can-
cer study research group that studies radiothera-
py either alone or in conjunction with surgery
and/or chemotherapy. The members consisted of
. radiation oncologists nation-wide in Japan.

To evaluate the effect of the radiation dose and
the other factors influencing IBTC in patients with
positive or close resection margins after BCS, the
JROSG S$-99-3 study group conducted a multi-insti-
tutional survey of these patients. This protocol has
been studied since 1999. This article evaluates the
results of the study.

Materials and Methods

‘Since 1999, registration forms were sent to the
members of JROSG. Patients were eligible for this
study if they met the following entry criteria: his-
tological documentation of carcinoma of the breast,
clinical stage 0 to II, tumor diameter less than 3
cm, no extensive intraductal spread or multiple

tumor foci, focally positive or close (less than 5

mm) resection margins after BCS, whole breast
irradiation was performed and a follow-up period
longer than 2 years or until the time of recur-
rence. The clinical, pathological and treatment fea-
tures investigated in this study were age, meno-
pasal status, primary tumor size, UICC clinical
stage, pathologic nodal status, histologic type, hor-
mone-receptor status, marginal status (focally pos-
itive, less than 2 mm, 2.1-5 mm), surgical method,
total radiation dose to the whole breast, total radi-
ation dose to the tumor bed and the use of adju-
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Table 1. Participating Institutes and Person in Charge

Treatment Outcome of BCT in Patients with Positive or Close Margins

Kyoto Univ. Mitsumori M., Yamauchi C.
Cancer Institute Gomi K. :
Shikoku Cancer Center Kataoka M.

Tokyo Women’s Medical Univ, Karasawa Ku.

Niigata Cancer Center Uematsu T, Sugita T.
Aichi Cancer Center Kodaira T.

Gunma Univ. Yamakawa M., Sakurai H.
Tokyo Met. Komagome Hosp. Karasawa Ka.

Saku Gentral Hosp. ’ Watanabe T.

Hyogo Medical Center for Adults  Tsujino K.

Isezaki Municipal Hosp. Shiojima K.

Tohoku Univ. Kakutou Y.

Tokyo Met. Fucyu Hosp. Kita M.

Okayama Univ. ’ Kobayashi Ma.

Shiga Uni. of Medical Science Syo K.

Tokai Univ. Oizumi Y.

Rinku General Medical Center Shioura H.

Jikei Univ. Kobayashi Mi

Table 2. Patients’ Characteristics

Characteristics No. of patients (%)
Age 24-35 64 (D)
3544 236 (25)
45-54 391 (42)
55-64 166 (18)
65-74 68 (7)
75-83 16 (2)
Menopause Pre 514 (55)
Term .108 (11)
Post 319 (34
Stage 0 13 ()
I 506 (54)
I 419 (45)
T Stage Tis 13
T1 506 (54)
T2 419 (45)
n Stage n0 663 (70)
nl 278 (30)
ER . Negative 221 (23)
Positive 369 (39)
Unknown 351 (37)
vant systemic therapy.

Between 1999 and 2002, 1007 patients from 18
institutions were registered (Table 1). Among
them, 66 were ineligible due to a short follow-up
period or a tumor more than 3 cm, so a total of 941
were enrolled in this analysis. The years of treat-

~ ment for the study population were 1986 to 2000.

The range of follow-up for surviving patients was 2





