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Introduction: Indications for surgical resection for small cell lung
cancer (SCLC) have been very limited. Because early-stage SCLC is
a rare presentation of lung cancer, studies comparing surgical resec-
tion among a large number of patients are unlikely to be conducted.
This study reports the most recent surgical outcomes of a large
number of SCLC patients who underwent surgery in 2004.Methods:
In 2010, the Japanese Joint Committee of Lung Cancer Registry
performed a nationwide retrospective registry study regarding the
prognosis and clinicopathologic profiles of 11,663 patients who
underwent resection for primary lung cancer in 2004. Of the 11,663
patients, 243 patients with SCLC (2.1%) were included in this study.
The registry data of the patients with SCLC were analyzed, and the
clinicopathologic profiles and surgical outcomes of the patients were
evaluated.Results: The 5-year survival rate for all cases (n =243, 213
males, mean age 68.2 years) was 52.6%. The 5-year survival rates by
c-stage and p-stage were as follows: 1A, 64.3% (rn = 132) and 72.3%
(n=93); 1B, 45.7% (n=36) and 61.1% (n=51); IIA, 50.5% (n =25);
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and 44.8% (n = 27); 1IB, 33.3% (n = 10) and 40.3% (n = 17); [I1A,
30.5% (n =30) and 23.4% (n =45); and IV, 0% (n = 7) and 0% (n =
9), respectively. A multivariate analysis showed that the significant
prognostic factors were age, gender, c-stage, and surgical curability.
A kappa value was moderate conformity between c-stage and p-stage
in all cases.Conclusions: Surgical resection in selected patients with
early-stage SCLC, especially stage I, had favorable results.

Key Words: Small cell lung cancer, Surgery, Registry
(J Thorac Oncol. 2014;9: 1140-1145)

Lung cancer is the leading cause of cancer-related death
in the United States and in Japan. Small cell lung cancer
(SCLC) represents only 13—20% of all lung cancers.! It is dis-
tinguished by its rapid growth rate and early dissemination
to regional lymph nodes and distant sites. Therefore, SCLC
represents less than 5% of cases in large surgical series.?

In 1973, the Medical Research Council® reported a
postoperative survival rate that was as poor as the survival
rate for nonsurgical treatment in SCLC patients. In addition,
Mountain* reported that there was no difference in outcome
between resected and non-resected cases in 368 SCLC patients.
After those two studies were published, the standard treatment
for SCLC became chemotherapy and/or radiation, and sur-
gery was basically contraindicated. In 1983, the Lung Cancer
Study Group® initiated the only randomized trial of adjuvant
surgical resection after induction chemotherapy. This trial
failed to show improved survival rates after surgery compared
with radiation after neoadjuvant chemotherapy. Thereafter,
several authors reported rather favorable surgical results in a
relatively small number of patients with early-stage SCLC.%7
Shepherd and colleagues® reported in 1988 that the postopera-
tive 5-year survival rate was 31% in 77 patients with surgery
as the primary treatment for SCLC. In 2005, Japan Clinical
Oncology Group reported a 68% 3-year postoperative survival
rate in patients with resected clinical stage I SCLC undergo-
ing postoperative adjuvant chemotherapy.® Recently, several
large cohort studies of surgery for limited disease SCLC have
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been reported.'®'! An analysis of 205 clinical stage IA SCLC
patients from the National Cancer Institute’s Surveillance
Epidemiology and End Results database who underwent radi-
cal lobectomy showed a 5-year survival rate of 50.3% without
postoperative adjuvant radiotherapy.'?

However, optimal indications for surgical resection for
SCLC and the efficacy of perioperative chemotherapy have
not yet been determined. Because early-stage SCLC is a rare
presentation, accounting for 2.4% to 3.4% of resected lung
cancer,’® and a definite preoperative diagnosis of cell type as
SCLC is rather difficult, studies prospectively comparing the
significance of surgical resection in a large number of cases
are unlikely to be conducted.

This study aimed to investigate recent surgical results
for SCLC patients retrospectively, based on the large-volume
Japanese nationwide registry database.

PATIENTS AND METHODS

Patients

In 2010, the Japanese Joint Committee of Lung Cancer
Registry performed a nationwide retrospective registry study
regarding the prognoses and clinicopathologic profiles of
11,663 patients who underwent resection for primary lung
cancer in 2004. Of those patients, 243 with histologically con-
firmed SCLC (2.1%) were extracted from the database. The
clinicopathologic factors and their relationship to postopera-
tive survival were evaluated.

The following items were included for analysis: gender,
age, smoking status, serum tumor markers (carcinoembryonic
antigen and proGRP), clinical tumor, node, metastasis (TNM)
stage (c-stage), pathological TNM stage (p-stage), surgical
procedure, surgical curability (RO and R1/R2), presence or
absence of preoperative and postoperative chemotherapy, and
survival time. The Union for International Cancer Control
TNM staging, version 7, was adopted in this study.

This study and the Japanese Joint Committee of Lung
Cancer Registry registration study adhere to the Ethical
Guidelines for Epidemiologic Research imposed by the
Japanese Ministry of Health, Labor, and Welfare.!

Statistical Analysis

Survival time was defined as the time from the date of
the surgery to the date of the last follow-up. Survival curves
were estimated by the Kaplan-Meier method. Differences in
survival were assessed by the log-rank test. A multivariate
analysis by Cox’s proportional hazards model was used to test
the significance of prognostic factors. Statistical significance
was considered to be established when the associated p value
was less than 0.05.

A kappa value of conformity between c-stage and
p-stage was also determined.'® A kappa has a maximum of
1 (indicating perfect agreement) and a minimum —1 (indicat-
ing worse than chance agreement). A value of 0 indicates an
agreement that is no better than chance, values above 0.4 are
usually considered indicative of “moderate” agreement, and
values higher than 0.6 are considered “good” agreement.
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RESULTS

Patient Profiles

The clinicopathologic characteristics of the 243 patients
with resected SCLC are summarized in Table 1. Of the 243
patients with resected SCLC, there were 213 (87.7%) men and
30 (12.3%) women. The mean age at the time of operation was
68.249.5 years. Preoperative serum proGRP levels were ele-
vated in 58 patients (23.9%) and within normal limits in 185
(76.1%) patients. The major operative mode was lobectomy/
bilobectomy (n = 174, 71.6%), followed by segmentectomy/
wedge resection (7 = 51, 21.0%). More than 60% of patients
(n =169, 68.6%) were diagnosed as c-stage 1A or IB. As for
the pathologic stage, 93 patients (38.3%) were recognized
as p-stage IA, and 51 (21.0%) as p-stage IB. There were 45
(18.5%) patients in p-stage IIIA. Complete resections (R0)
were achieved in 214 (88.1%) patients.

Postoperative Survival

The overall postoperative survival curve is shown
in Figure 1. The 5-year survival rate of the 243 patients
with SCLC was 52.6%. The postoperative survival curves
according to c-stage and p-stage are shown in Figure 2. The
5-year survival rates by c-stage and p-stage were as fol-
lows: 64.3% in c-stage 1A, 45.7% in c-stage IB, 50.5% in
c-stage I1A, 33.3% in c-stage IIB, 30.5% in c-stage IIIA,
0% in c-stage IV, 72.3% in p-stage 1A, 61.1% in p-stage
1B, 44.8% in p-stage IIA, 40.3% in p-stage 1IB, 23.4%
in p-stage IIIA, and 0% in p-stage IV. The differences in
survival were significant between c-stage IA and c-stage
IB (p = 0.0423), c-stage IA and c-stage IIB (p = 0.0367),
c-stage IA and IIIA (p = 0.0023), p-stage 1A and p-stage
ITA (p = 0.0074), p-stage IA and p-stage 1IB (p = 0.0033),
p-stage IA and p-stage IIIA (p = 0.0000), and p-stage 1B
and p-stage IIIA (p = 0.0006).

The relationship of each factor to survival, deter-
mined by univariate analysis, is shown in Table 1. Except for
c-stage and p-stage, there was statistical significance in gen-
der (women fared better than men did), serum ProGRP level
(worse in elevated cases), and surgical curability (RO patients
fared better than R1/R2 patients did). In a Cox proportional
hazards model to predict overall survival, the following fac-
tors persisted as significant prognostic factors: gender, age,
c-stage, and surgical curability (Table 2).

Clinicopathological Results
According to c-Stage

The relationship of p-stage, perioperative chemo-
therapy, and surgical curability to c-stage is shown in
Table 3. In c-stage IA + IB, 39 of 168 cases (23.2%) were
upstaged to p-stage, and eight of 30 cases (26.7%) in
c-stage IIIA and two (66.7%) of three in c-stage 11IB were
downstaged to p-stage I or II. A conformity of c-stage
and p-stage was determined to be moderate, with a kappa
value of 0.425.

As for surgical curability, in c-stage I (IA + IB), 158
cases (96.3%) underwent RO resection and only six cases
(3.7%) underwent R1/R2 resection. In c-stage II, 32 cases
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TABLE 1. Characteristics of Patients with Resected Small Cell Lung Cancer and Overall Survival

N (%) 5-Year Survival (%) Comparison p Value
Gender
Men 213 (87.7) 493 0.0190
Women 30(12.3) 79.0
Smoking
Nonsmoker 22 (9.1) 41.6
Ex-smoker 74 (30.5) 50.8 Nonsmoker vs. ex-smoker 0.5740
Smoker 124 (51.0) 56.3 Nonsmoker vs. smoker 0.2253
Unknown 23 (9.5)
Operative mode
Wedge resection 37(15.2) 30.6 Wedge resection vs. lobectomy/bilobectomy 0.0019
Segmentectomy 14 (5.8) 63.6 Segmentectomy vs. lobectomy/bilobectomy 0.7848
Lobectomy/ 174 (71.6) 58.3
bilobectomy
Prneumonectomy 93.7 31.8 Pneumonectomy vs. lobectomy/bilobectomy 0.1600
Unknown 9(3.7)
c-stage
1A 132 (54.3) 63.3
1B 36 (14.3) 45.7 IBvs. IA 0.0423
TA 25 (10.3) 50.5 A vs. IA 0.2531
1IB 10 (4.1) 333 [IB vs. IA 0.0367
1A 30 (12.3) 30.5 IIIA vs. IA 0.0023
B 3(1.2) — — e
v 7(2.9) 0 IV vs. 1A 0.0000
p-stage
1A 93 (38.3) 72.3
IB 51 (21.0) 61.1 IB vs. IA 0.1855
A 27 (11.1) 44.3 1IA vs. IA 0.0074
1B 17 (7.0) 40.3 1B vs. IA 0.0033
1A 45 (18.5) 23.4 IIA vs. IA 0.0000
1B 1(0.4) — — —
v 9(3.7) 0 IVvs. IA 0.0000
Preoperative treatment
Done 27 (11.1)
None 215 (88.5)
Unknown 1(0.4)
Adjuvant chemotherapy
Done 158 (65.0) 52.0 0.5535
None 69 (28.4) 51.8
Unknown 16 (6.6)
Tumor marker
CEA higher level 70 (28.8) 49.1 0.5631
CEA normal level 173 (71.2) 53.9
ProGRP higher level 58(23.9) 36.0 0.0482
ProGRP normal level 185 (76.1) 57.2
Residual tumor
RO 214 (88.1) 57.0 0.0000
RI1/R2 23 (9.5) 10.2
Unknown 6 (2.5)

(94.1%) underwent RO resection and three cases (8.8%)  who underwent RO resection with c-stage IA, c-stage IB,
underwent R1/R2. In c-stagellTA, RO resections were done and c-stage II (ITA+IIB) were 65.4%, 51.6%, and 44.4%,
in 19 cases (65.5%). The 5 year survival rates of the patients respectively.
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FIGURE 1. Overall survival curve. The 5-year survival rate of
patients with small cell carcinoma was 52.6%.
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FIGURE 2. Overall survival curve based on clinical stage
(Union for International Cancer Control-TNM Ver. 7). The
5-year survival rates by c-stage (4) and p-stage (B) were as
follows: IA, 64.3% (n=132) and 72.3% (n = 93); IB, 45.7%
(n=36)and 61.1% (n=51); lIA, 50.5% (n = 25) and 44.8%
(n=27); 1B, 33.3% (n = 10) and 40.3% (n = 17); llIA, 30.5%
(n=30) and 23.4% (n = 45); and IV, 0% (n = 7) and 0%
(n=9), respectively.

Copyright © 2014 by the International Association for the Study of Lung Cancer

DISCUSSION

This study, which included 243 patients who under-
went surgery in 2004, is the largest in number of patients with
SCLC who underwent surgical intervention within just 1 year.
1t was expected that there would be low variations in preopera-
tive staging evaluation, surgical technique, and postoperative
care for each case. For such occasions, the results of this study
were meaningful.

The current standard treatment for patients with SCLC
is chemotherapy and radiotherapy, except for a portion of
early-stage patients. The MRC study® in 1973 was a random-
ized trial, comparing surgery versus radiation alone. In that
study, the median survival rate in the surgery group was 6.5
months, compared with 10 months in the radiation group (p =
0.04). After that article was published, the standard care was
changed from surgical resection to radiotherapy. However,
only 34 of the 71 patients (48%) who were enrolled in the sur-
gery arm actually underwent surgical resection. Most of the
patients in the MRC study had relatively advanced disease.

Recently, several authors have reported positive results
for surgery in patients with early-stage SCLC.''® Shah and
colleagues!'? reported on surgical resection for SCLC patients
without adjuvant chemotherapy in 1992. Of 28 patients who
underwent surgical resection, 14 had stage I disease, five had
stage II disease, and nine had stage IIl disease. The actual
S-year survival rate for patients in stage I was 57.1%, whereas
no patients with stage I disease survived 5 years. In half of
the patients in Shah’s study, the tumor was in a central posi-
tion. Lim and colleagues'' reported excellent survival rates for
patients in stages I to III who underwent lung resection with
nodal dissection for SCLC. A total of 59 patients in their study
underwent complete RO resection for SCLC between 1980
and 2006, and the overall 5-year survival rate was 52%. That
study supports the need to reevaluate surgery as the primary
treatment and the use of clinical Tumor, Node, Metastasis
criteria in the selection of patients with very limited SCLC
for surgery. Weksler and colleagues® analyzed patients in the
Surveillance Epidemiology and End Results database, mak-
ing a retrospective analysis of a large national database. That
study examined 3566 patients with stage I or II SCLC who
underwent surgery from 1988 to 2007. Patients with stage
II SCLC who had a lung resection had a median survival
time of 25.0 months, compared with 14.0 months in patients
with stage II SCLC who did not undergo lung resection
(p < 0.0001). Weksler’s study concluded that surgical resec-
tion as a component of treatment for stage I or stage II SCLC
is associated with significantly improved survival and should
be considered in the management of early-stage SCLC.

The overall 5-year survival rate of the patients in our
study was 52.6%. Multivariate analysis found that good prog-
nostic factors for survival were younger age, female gender,
early-stage disease, and achieved curative resection. The same
trends have been previously reported.!?® Even though c-stage
was one of the most important prognostic factors, the sur-
vival rate of the selected patients with c-stage Il was favorable
results. In particular, patients who underwent complete resec-
tion had good survival rates, not only with c-stage I, but also
with c-stage II, compared with previous reports. In c-stage
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I and II, 190 patients (95.5%) underwent RO resection, and
only nine underwent R1/R2 resection. Surgery was recom-
mended for the c-stage I SCLC patients; however, based on
these results, surgical resection might also be considered for
patients with stage II SCLC.

On the other hand, in several patients in this study,
c-stage did not correspond well with p-stage. Among the
patients with stage I SCLC according to preoperative evalua-
tions, 23.2% of the cases were upstaged to stage II or stage I1I
postoperatively. A kappa value demonstrated moderate con-
formity between c-stage and p-stage in all cases. Vallieres and
colleagues!® reported the same trend when comparing clini-
cal and pathological staging of SCLC, using the International
Association for the Study of Lung Cancer database. The
overall concordance between clinical and pathologic TNM

TABLE 2. Multivariate Analysis of Overall Survival for
Resected Small Cell Lung Cancer; Cox Proportional Hazards
Model

Hazard Ratio 95% CI p Value

Age, per year increase 1.038 1.015-1.062 0.001
Gender

Men 1.00

Women 0.356 0.142-0.893 0.028
c-stage 0.029

IA 1.00

1B 1.421 0.811-2.493 0.220

A 1.298 0.618-2.727 0.491

1B 2.389 0.986-5.788 0.054

A 1.514 0.797-2.876 0.205

1IB 3.739 0.863-16.204 0.078

v 4.557 1.769-11.741 0.002
Tumor marker

ProGRP normal level 1.00

ProGRP higher level 1.232 0.774-1.961 0.378
Residual tumor

RO 1.00

R1/R2 2.288 1.208-4.332 0.011

CI, confidence interval

staging was 58%. When grouping clinical stages I and II
together, 19.7% were upstaged to stage pIIIA or above after
resection according to the International Association for the
Study of Lung Cancer database. Although there is no data
on preoperative staging modality in the current study, inten-
sive staging before considering surgical therapy is important,
using such tools as positron emission tomography-computed
tomography (PET-CT),?! endobronchial ultrasound-guided
transbronchial needle aspiration (EBUS-TBNA),? and surgi-
cal mediastinoscopy.”

Large cell neuroendocrine carcinoma (LCNEC) of the
lung is defined as a high-grade neuroendocrine tumor no less
than SCLC in the 1999 World Health Organization classifi-
cation of lung tumors.? Takei et al.®® reported that 44% (24
of 55) of operated patients who were originally diagnosed
with SCLC (before 1999) were reclassified as LCNEC after
the pathologic review. Studies on treatment of patients with
SCLC naturally included many cases of LCNEC before
LCNEC had been recognized. Thus, it is necessary to be
aware when comparing studies performed before and after
LCNEC was defined. The subjects of the current study are
patients who were operated on in 2004, when LCNEC was
well recognized.

In the present study, the survival benefit of postopera-
tive adjuvant chemotherapy was not proved. It is assumed that
because of biases in treatment acceptance, the patients’ back-
grounds were varied, although an analysis was conducted only
in p-stage I patients.

Limitations of this analysis include that it is a retrospec-
tive study; there is no randomization for adjuvant treatment;
there is a lack of preoperative histopathological diagnosis
data; there is a lack of information regarding preoperative
staging methods; and there is no information regarding the
aim of the preoperative treatment and whether the induction
treatment was followed by surgery or salvage surgery.

CONCLUSION

Surgical resection for selected patients with early-stage
SCLC, especially stage I, had good survival outcomes. Based
on this result, surgery might also be considered in c-stage II
SCLC. Further, a clinical trial on the surgery for patients with
c-stage II SCLC was recommended.

TABLE 3. Relationships Between c¢-Stage, p-Stage, Surgical Curability, and Perioperative Treatment
Surgical
p Stage Curability®
IA 1B HA 1B A IIIB v RO R1/2
c-stage IA 80 23 10 8 11 0 0 126 3
1B 4 21 3 1 6 0 1 32 3
IIA 5 2 11 2 4 1 0 21 3
B 0 2 1 4 2, 0 1 10 0
1A 4 2 0 2 21 0 1 19 10
1B 0 1 1 0 0 0 1 3 0
v 0 0 1 0 1 0 5 3 4

RO, no residual tumor; R1/R2, microscopic or macroscopic residual tumor.
2Six patients data of curability were missing.
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Prognostic value of intraoperative pleural lavage cytology for
non—-small cell lung cancer: The influence of positive pleural
lavage cytology results on T classification

Kotaro Kameyama, MD,* Norihito Okumura, MD,* Etsuo Miyaoka, PhD,” Hisao Asamura, MD,°
Ichiro Yoshino, MD,* Hirohito Tada, MD,® Yoshitaka Fujii, MD, Yoichi Nakanishi, MD,#

Kenji Eguchi, MD," Masaki Mori, MD,' Hideo Kobayashi, MD, Noriyoshi Sawabata, MD,k
Meinoshin Okumura, MD,* and Kohei Yokoi, MD,' for the Japanese Joint Committee of

Lung Cancer Registry

Objective: Although positive pleural lavage cytology (PLC) has been demonstrated to be closely associated
with a poor prognosis for patients with lung cancer, it has not been incorporated into the TNM staging system
of the Union for International Cancer Control. The aim of our study was to retrospectively examine the clinical
significance of PLC status and illustrate the recommendations of the International Pleural Lavage Cytology
Collaborators (IPLCC) in a large national database.

Methods: The Japanese Joint Committee of Lung Cancer Registry database included 11,073 patients with
non-small cell lung cancer who underwent resections in 2004. We extracted the clinicopathologic data for
4171 patients (37.3%) who underwent PLC. These patients were staged according to the seventh edition of
the Union for International Cancer Control TNM classification and by recommendations of the IPLCC, in which
T was singly upgraded up to a maximum of T4 for those who were PLC-positive. Prognoses based on these 2
systems were compared.

Results: A total of 217 patients (5.2%) were PLC-positive, which was significantly associated with a higher
incidence of adenocarcinoma and advanced disease. The 5-year survival for patients with positive and negative
PLC results were 44.5% and 72.8%, respectively, and this difference in survival was statistically significant
(P <.001). Multivariate analysis showed that positive PLC status was an independent factor for a poor prognosis
(hazard ratio, 1.57; P <.001). Significant differences in survival were also found between patients with positive
and negative PLC results in the same T categories and stages, including T2a, T3, stage IB, and stage IIIA.
The IPLCC recommendations adjusted the prognostic differences in all T categories and stages. The significant
difference in survival disappeared between the 2 groups in all T categories and stages.

Conclusions: Our results indicate that a T category upgrade is prognostically adequate for patients who are
PLC-positive. (J Thorac Cardiovasc Surg 2014;148:2659-64)
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For surgical cases of primary lung cancer, pleural lavage
cytology (PLC) is a simple, easily done technique that
provides a cytodiagnosis at the time of thoracotomy to
evaluate subclinical pleural dissemination of cancer
cells without pleural dissemination or pleural effusion.
After a PLC result was first reported by Eagan and
colleagues’ in 1984, numerous studies have shown that
PLC status is a prognostic factor for primary lung
cancer.”** In general, the frequency of positive results
is <10% of patients who underwent PLC in the larger
published series. In previous multiinstitution studies,
a positive PLC result was suggested to be an independent
prognostic factor and a predictor of tumor recurrence.””

However, PLC findings were not incorporated in the TNM
Classification of Malignant Tumours.””*® In 2010, the
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Abbreviations and Acronyms
IPLCC = International Pleural Lavage Cytology
Collaborators
NSCLC = non-small cell lung cancer
PLC = pleural Javage cytology
UICC = Union for International Cancer Control

International Pleural Lavage Cytology Collaborators
(IPLCC) reported the results of a meta-analysis and
recommended that a single increase in the T category up to
a maximum of T4 be assigned to patients with positive PLC
results.”

The aim of our study was to retrospectively examine the
clinical significance of PLC status and to illustrate the
recommendations of the IPLCC. We used a large national
database that were compiled by the Japanese Joint
Committee of Lung Cancer Registry.””*

PATIENTS AND METHODS

In 2010, the Japanese Joint Committee of Lung Cancer Registry
performed a nationwide retrospective registry study on the prognosis and
clinicopathologic profiles of resected lung neoplasms in Japan.>*> Only
primary lung neoplasms that had been resected in 2004 at certified
teaching hospitals in Japan were considered for the registry, which
provided a follow-up period of at least 5 years. The committee received
the registries of 11,663 patients from 253 teaching hospitals.

This registry followed the ethical guidelines for epidemiologic studies
published jointly by the Japan Ministry of Science, Culture, and Education
and the Japan Ministry of Health, Labor, and Welfare published June 17,
2002, which were revised August 16, 2007. In addition, it was approved
by the institutional review board of Osaka University Medical Hospital,
where the registry office is located, after discussions were published
August 13, 2009 (approval No. 09124).

The patients in this study were 4171 patients who underwent PLC from
among 11,073 patients with non—small cell lung cancer (NSCLC) (37.3%).
Cases involving malignant pleural effusion were excluded. There were
2524 men and 1647 women. Adenocarcinoma was detected in 2977
patients, squamous cell carcinoma in 881 patients, large cell carcinoma in
149 patients, adenosquamous carcinoma in 81 patients, and other histologic
types in 83 patients. The seventh edition of the Union for International Cancer
Control (UICC) TNM classification system was used for the evaluations of
TNM s’caging?S There were 1694 patients in stage IA, 1009 patients in stage
IB, 378 patients in stage ITA, 262 patients in stage 1IB, 703 patients in stage
1IIA, 38 patients in stage I[IB, and 87 patients in stage I'V. In our study, the
PLC technique used had not been standardized. Induction therapy was
performed in 199 patients (chemotherapy in 118 patients, radiation therapy
in 6 patients, and chemoradiotherapy in 75 patients). Adjuvant chemotherapy
was administered to 977 patients. These menus were not uniform.

To correct the prognoses according to the pathologic stages of patients with
positive PLC results to patients with negative PLC results, pathologic stages
were reevaluated based on the recommendations of the IPLCC: a single
increase in the p-T category up to a maximum of T4 was assigned to patients
with a positive PLC result (upstage).”* Single increases in the T category
upstaged Tla to T1b, T1b to T2a, T2a to T2b, T2b to T3, and T3 to T4.
Pathologic stages were rearranged according to the upstaged T categories.

Categorical data are presented as frequency and continuous data are
presented as means with standard deviations. Comparisons of categorical
data between the 2 groups were made using x> tests or Fisher exact tests
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where appropriate and continuous data were compared using 2-tailed
t test. The survival time was measured from the date of surgery to the death
date or the last follow-up date. The survival curves were estimated by using
the Kaplan-Meier method. Differences in survival were assessed by the
log-rank test. Multivariate analyses of prognostic factors were carried out
using Cox proportional hazard regression models. A P value <.05 was
considered to be significant.

RESULTS

Among 4171 patients who underwent PL.C, 217 patients
(5.2%) had positive PLC results (Table 1). Patients with
positive PLC results had larger tumors (P < .0001) and
more frequently adenocarcinoma in the histology
(P < .0001), advanced stage (P < .0001), and pleural
invasion (P < .0001) in comparison with those who were
PLC-negative.

Sixty-five percent of patients with positive PLC and
29.2% of PLC-negative patients developed recurrence
within 5 years after surgery (P <.0001). The 5-year survival
was 44.5% for patients with positive PLC results and
was 72.8% for patients with negative PLC results
(P < .0001) (Figure 1). By multivariate analysis using a
Cox proportional hazard regression model, PLC status
(hazard ratio, 1.57; 95% confidence interval, 1.276-1.919;
P < .0001) and other clinical factors (ie, gender, age,
T category, N category, M category, and tumor size) were
independent prognostic factors (Table 2).

Comparisons of the survival between patients with
positive and negative PLC results according to T categories
revealed significant differences in T2a (P < .0001) and
T3 (P = .0184) (Figure 2 and Table 3). In addition,
comparisons of the survival between patients with positive
and negative PLC results according to pathologic stages
revealed significant differences in stage IB (P = .0062)
and stage IIIA (P = .0115) (Table 3). Based on the
recommendations of the IPLCC, if a single increase in the
T category up to a maximum of T4 was assigned to a
patient with a positive PLC result, the significant difference
in survival disappeared between the 2 groups in all
T categories and stages. (Figure 3 and Table 4).

DISCUSSION

Body cavity fluid cytology is a simple, easily done
technique that provides an intraoperative cytodiagnostic
evaluation of latent dissemination of cancer cells.”’ In
surgical cases of abdominal malignant tumors, PLC status
is an independent prognostic factor, as reflected in the
UICC TNM classification for gastric, uterine, ovarian, and
fallopian tube cancers.”® PLC status is directly involved in
the treatment strategy. However, PLC findings were not
incorporated in the seventh edition of the UICC TNM
staging system.”*”? It is not known to what extent the
noninclusion of PLC results affects treatment strategies.

In this study, 5.2% of patients who underwent PLC had
positive results. When these patients were examined by T,
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TABLE 1. Clinicopathologic characteristics according to pleural
lavage cytology (PLC) results

Characteristic Positive PLC Negative PLC P value
Age (y) 66.2 +£9.9 66.3 + 9.8 .9040
Gender .0640
Male 118 2406
Female 99 1548
Histologic type <.0001
Adenocarcinoma 193 2784
Squamous cell carcinoma 19 862
Others 5 308
Surgical procedure .0460
Pneumonectomy 9 121
Lobectomy 177 3239
Segmentectomy 14 321
Wedge resection 10 234
Others 7 38
T category <.0001
Tla 14 1147
T1b 12 771
T2a 138 1390
T2b 9 186
T3 35 394
T4 9 66
N category <.0001
NO 109 3040
N1 26 318
N2 81 584
N3 1 12
M category <.0001
MO 187 3886
Mla 27 30
Mlb 3 38
Pathologic stage <.0001
1A 15 1679
1B 60 949
ITA 23 355
1IB 12 250
II1A 74 629
1I1B 4 34
v 29 58
Tumor size (cm) 340 + 1.63 2.99 4+ 1.80
Pleural factor <.0001
pl0 47 2759
pll 56 669
pl2 85 229
pl3 25 279
Not evaluated 4 18
Total 217 3954

PLC, Pleural lavage cytology.

N, and M categories and by pathologic stages, significantly
higher percentages of advanced cases were seen among
patients with positive PLC results compared with patients
with negative PLC results. Patients with positive PLC
results also had significantly larger tumors than those who
were PLC-negative. A significantly higher percentage of
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FIGURE 1. Postoperative survival curves based on pleural lavage
cytology (PLC) status. There was a significant difference between patients
with positive and negative PLC results (P <.0001). The solid line indicates
patients with positive PLC results and the dashed line indicates patients with
negative PLC results. The vertical bars indicate 95% confidence intervals.

pleural invasion was evident among patients with positive
PLC results compared with those who were PLC-
negative. These characteristics are consistent with those
described in previous reports.”*-'*'*1* In our study, the
S-year survival was 44.5% for patients with positive PLC
results and 72.8% for patients with negative PLC results,
which indicated a significantly worse prognosis for
patients with positive PLC results. A multivariate analysis
revealed that PLC finding is an independent prognostic

TABLE 2. Multivariate analysis for prognostic factors

Prognostic factor Hazard ratio 95% Confidence interval P value

Positive PLC 1.57 1.276-1.919 <.0001
Male gender 1.66 1.460-1.894 <.0001
Age, per year 1.03 1.023-1.036 <.0001
T category
Tla 1.00 — —
T1b 1.59 1.266-1.990 <.0001
T2a 2.01 1.645-2.461 <.0001
T2b 2.79 2.048-3.794 <.0001
T3 2.94 2.271-3.807 <.0001
T4 3.87 2.692-5.564 <.0001
N category )
NO 1.00 — —
N1 1.76 1.459-2.111 <.0001
N2 3.13 2.735-3.580 <.0001
N3 9.27 5.083-16.913 <.0001
M category
MO 1.00 e e
Mla 1.89 1.349-2.643 <.0001
Milb 4.02 2.601-6.206 <.0001
Tumor size (cm) 1.05 1.014-1.085 .006
PLC, Pleural lavage cytology.
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FIGURE 2. Comparisons of survival curves between patients with positive and negative pleural lavage cytology (PLC) results based on T categories.
A, There was a significant difference between PLC-positive T2a and PLC-negative T2a (P < .0001). B, There was a significant difference between
PLC-positive T3 and PLC-negative T3 (P = .2261). Solid lines indicate patients with positive PLC results and dashed lines indicate patients with negative

PLC results. The vertical bars indicate 95% confidence intervals.

factor with a hazard ratio of 1.57. PLC status has been
suggested to be an independent prognostic factor in
previous  reports.”' 112 Some  reports  only
recognized certain stages as an independent factor and
other reports stated that PLC status was not an
independent prognostic factor.'”'® Recent studies that
used meta-analyses have shown that PLC status is an inde-
pendent prognostic factor.”**** However the time periods
considered in these studies covered a wide range. In our
study, patients were limited to those who underwent
surgery during 2004; thus, patients were evaluated and
treated according to a relatively standardized procedure.
The prognoses for patients with positive and negative
PLC results were compared by T category and pathologic

TABLE 3. Comparisons of survival rates between patients with
positive and negative pleural lavage cytology (PLC), according to T
categories and pathologic stages

Positive PLC Negative PLC
5-y 5-y
Category or stage n  survival (%) n  survival (%) P value
T category
Tla 14 76.2 1147 88.3 .2977
Tlb 12 71.3 771 79.2 1951
T2a 138 45.1 1390 67.7 <.0001
T2b 9 25.0 186 53.7 .1100
T3 35 27.7 394 46.4 0184
T4 9 194 66 36.2 9587
Pathologic stage
1A 15 100 1679 88.8 e
1B 60 61.5 949 77.1 .0062
IIA 23 48.3 355 62.9 0833
1B 12 37.0 250 51.8 5496
A 74 26.4 629 42.5 0115
1B 4 37.5 34 20.2 2912
v 29 27.8 58 303 4962
Total 217 44.5 3954 72.8 <.0001

PLC, Pleural lavage cytology.
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stage based on the seventh edition of the UICC TNM
classification. Significant differences in survival were found
between the patients with positive and negative PLC results
within the same T category and stage, including T2a, T3,
stage IB, and stage IIIA. One reason for these findings
may be differences in the number of patients in each group.
For example, the T2a and T3 stages included more patients
than the other T subclassifications. Similarly, the stage IB
and stage IIIA categories included more patients than the
other subgroups. Based on the sixth edition of the UICC
TNM classification, the IPLCC recommended that a single
increase in the T category up to a maximum of T4 be
assigned to those with positive PLC results,”* We performed
a single increase in the T category based on the seventh
edition of the TNM classification. The significant
differences in the survival between patients with positive
and negative PLC results disappeared for all T categories
and stages.

The significance of incorporating PLC findings into the
TNM classification system is reflected in the treatments
for upstaged patients, such as the addition of adjuvant
therapy or a change to a more effective adjuvant therapy.
There have been some proposals for incorporating PLC
findings in the TNM classification system in which patients
with positive PLC results were classified into T3 disease,*’
T4 disease:,t"’zz or stage IIIB disease.'* However there was
no consensus among these proposals because most of these
series were too small for detailed analysis. Moreover,
because PLC status is related to multiple prognostic factors,
it may be inappropriate for patients with positive PLC
results to be classified into a single T category or single
stage. The IPLCC recommendation should be the most
reliable proposal because it is based on an exploratory
statistical model using data from a multiinstitution study.

This study is associated with several limitations that
should be considered when interpreting the results. First,
the PLC technique has not been standardized. The IPLCC
recommends that 100 mL saline be irrigated over the lung
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FIGURE 3. Comparisons of survival curves between patients with positive and negative pleural lavage cytology (PLC) results according to reevaluations
based on International Pleural Lavage Cytology Collaborators recommendations. A, There was no significant difference between PLC-positive upstaged T3
and PLC-negative T3. B, There was no significant difference between PLC-positive upstaged T4 and PLC-negative T4. Solid lines indicate patients with
positive PLC results and dashed lines indicate patients with negative PLC results. The vertical bars indicate 95% confidence intervals.

surface immediately after thoracotomy and before lung
resection, after which the saline is aspirated and a sample
is sent for cytologic screening for malignant cells.?* In addi-
tion, patients with positive PLC results after pulmonary
resection have a worse prognosis than those with positive
PLC results immediately after thoracotomy.'®***! The
finding of a positive PLC result after pulmonary resection
is thought to involve human factors associated with
surgical manipulation,’' and the PLC results obtained
immediately after thoracotomy may more accurately reflect
the biologic malignancy of lung cancer. Second, only
37.3% of NSCLC patients had PLC in this study. One
reason for this finding is that the value of PLC has not
been recognized in many institutions. In our study, patients
who underwent PLC were not compared with the excluded

TABLE 4. Comparisons of survival rates between patients with
positive and negative pleural lavage cytology (PLC), according to
upstaged T categories and reevaluated pathologic stages

Positive PLC Negative PLC
5-y 5-y
Category or stage n  survival (%) n  survival (%) P value
Upstaged T category
Tla — — 1147 88.3 —
Tlb 14 76.2 771 79.2 9417
T2a 12 71.3 1390 67.7 7518
T2b 138 45.1 186 53.7 2261
T3 9 25.0 394 46.4 2568
T4 44 27.6 66 36.2 4512
Reevaluated pathologic stage
IA 8 100 1679 88.8 —
1B 7 100 949 77.1 —
ITA 62 61.2 355 62.9 .8223
1IB 21 48.0 250 51.8 .6953
1A 70 29.6 629 42.5 1234
1I1B 20 23.6 34 20.2 .8662
v 29 27.8 58 30.3 4962
Total 217 44.5 3954 72.8 <.0001

PLC, Pleural lavage cytology.

The Journal of Thoracic and Cardievascular Surgery ° Volume 148, Number 6

patients. However, 94.8% of patients who underwent PL.C
were PLC-negative, with clinicopathologic characteristics
similar to those of general NSCLC patients. Third, the pa-
tients with positive PLC results were significantly different
from those with negative PLC results. Matching may
equalize this inequality and permit true exploration of the
effects of PLC in similar patients. However, we did not
match the patients because the aim of our study was to
retrospectively examine the clinical significance of the
PLC status and illustrate the recommendations of the
IPLCC based on an exploratory statistical model using
data obtained from a multiinstitution study.** Fourth, we
did not investigate the incidence of pleural recurrence,
although PLC-positive patients had more episodes of
recurrence than PLC-negative patients within 5 years after
surgery. Patients with positive PLC results have been
reported to have a high incidence of pleural recur-
rence.'®*>?%%% Other reports have indicated that local
intrapleural therapy is effective for local control, although
this treatment does not improve survival.'"®** Because the
PLC findings affect all T, N, and M categories, the
administration of systemic adjuvant chemotherapy may be
effective in patients with positive PLC results. The
importance of incorporating PLC results into the TNM
classification will be recognized only if the effectiveness
of adjuvant chemotherapy is demonstrated prospectively
in patients with positive PLC results.

CONCLUSIONS

PLC status was an independent prognostic factor in
patients with NSCLC who had been surgically treated.
Based on the recommendations of the IPLCC, if a single
increase in the T category up to a maximum of T4 is
assigned to a patient with a positive PLC result, the
significant difference in survival disappears between the 2
groups in all T categories and stages. This recommendation
appears to be an appropriate method for incorporating
PLC findings into the seventh edition of the UICC TNM
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classification. The implications of incorporating PLC
findings into the TNM classification system is reflected in
the treatments for upstaged patients, such as the addition
of adjuvant therapy or a change to a more effective adjuvant
therapy.

We hope that PLC findings will be incorporated in the

next revision of the UICC TNM classification.
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History of breast cancer clinical practice guidelines

The breast cancer clinical practice guidelines, which were
the first comprehensive guidelines for breast cancer in
Japan, were developed with funding by a grant from the
Ministry of Health, Labor and Welfare in 2002. It was
decided that revisions of the guidelines should be made by
the Japanese Breast Cancer Society thereafter.

The Japanese Breast Cancer Society established a clin-
ical practice guidelines committee which also has a sur-
gical therapy subcommittee, a screening and diagnosis
subcommittee, a systemic therapy subcommittee, a radia-
tion therapy subcommittee, an epidemiology and preven-
tion subcommittee, and an evaluation subcommittee. The

This article is an English digested edition of the Nyugan Shinryo
guideline 2013 nen ban, published by Kanehara & Co., LTD.
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Japanese Breast Cancer Society published “Breast cancer
clinical practice guidelines (1) systemic therapy” in 2004.
Since then, the systemic therapy guidelines have been
revised every 3 years for a total of four times. Guidelines
for (2) surgical therapy, (3) radiation therapy, (4) screening
and diagnosis, and (5) epidemiology and prevention have
also been revised every 3 years for a total of three times
since 2005. In 2006, inclusive “guidelines for patients”
were developed covering all five areas. The guidelines for
patients have also been revised twice so far. In 2011, the
web version of the guidelines that integrates all areas was
created to cover the remarkable changes in medical tech-
nology and systemic therapy in recent years (formally
made available to the public on September 1, 2011). In
addition, a print version has been published in two volumes
of (1) treatment and (2) epidemiology and diagnosis since
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2011 in accordance with the web version so that it is easier
to use in clinical practice.

Procedure for developing the 2013 edition

In 2011, it was decided to revise the guidelines every
2 years instead of the previous cycle of 3 years. The
development of the 2013 edition started in October 2012.
The specific steps are described below.

Steps 0 and 1 creation and decision of CQ

First, a policy meeting was held and a consensus for the
work needed was reached among all the committee mem-
bers. Thereafter, the work was performed in parallel in the
following six areas: “systemic therapy”, “surgical ther-
apy”, “radiation therapy”, “epidemiology and preven-
tion”, “screening and imaging diagnostic”, and
“pathological diagnosis”. Clinical questions (CQ) were
determined by referring to the CQ of the 2011 edition and
organizing them in discussions in each area.

Step 2 literature search

One committee member was in charge of 2-6 CQs. The
committee members selected key words related to the CQs
under consideration and these were presented to research-
ers (examples of key words: breast neoplasms, drug ther-
apy, trastuzumab). Seven people from the Japan Medical
Library Association were engaged as researchers. The key
words were subjected to exhaustive searches until October,
2012. In addition to the searches described above, signifi-
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cant items from the literature were added by manual
searches so as not to leave out relevant material. PubMed
was used as the search database.

Step 3 thorough review of the literature and creation
of the text

The committee members reviewed the retrieved literature and
created commentary sentences for the CQs based on their
reviews. During the comment preparation stage, guidelines
that were already in existence in Japan and overseas and
information from electronic media was actively utilized for
the purpose of confirming the validity of the contents.

Step 4 mutual reviews by the committee members
and completion of the final version

The draft created by each committee member was reviewed
by another member within the same area. Then, the con-
tents were reviewed by all the members covering that area
to give a final version approved by the subcommittee.

Recommendation grades, evidence grades

Recommendation grades are shown in Table 1. Recom-
mendation grades were determined based on the level of
evidence of the key literature and the agreement of all '
committee members. As for recommendation grade C,
either C1 or C2 was chosen by the votes of all members.

To clarify the interpretation of the grades of recom-
mendations, the following were considered in the deter-
mination for each CQ.
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