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EDITORIAL

Multiple Primary Cancers or Multiple Metastases, That Is
the Question

Hisao Asamura, MD

The current therapeutic strategy for patients with lung cancer is based on a combination
of the histologic type, tumor, node, metastasis (TNM) stage, and physical status of the
patients, and therefore, these are categories for which accurate information must be
obtained before the initiation of treatment. In the course of assessment of patients with
non-small cell lung cancer, the additional tumor nodules (ATNs) are often found in
addition to the main tumor nodule, either in the same lobe or in the contralateral lobe/side.
The existence of ATNs crucially influence on the determination of the TNM stage and the
treatment (Figure 1). In the revised new TNM classification for lung cancer (UICC-7),
which has already been in effect since January 2010, the inclusion of ATN is one of the
important revisions.! In the event that ATNs are found in the same lobe as the main tumor
nodule, the tumor is categorized as T3 (formerly T4). If the ATN is in a different lobe but
the same side, it is categorized as T4 (formerly M1). If present on the contralateral side,
it is categorized as Mla (formerly M1). The prognostic appropriateness of such catego-
rization needs to be evaluated further; however, these categories are based on the
assumption that these ATNs are metastases from the original main lung cancer. There are
other possibilities that arise in the course of daily practice.

In fact, when multiple synchronous lung tumors are present, it is quite difficult to
differentiate multicentric lung cancers from a single lung cancer with either intrapulmonary
metastases or pulmonary metastases from a primary cancer in a different organ. The possibility
that the additional nodules are inflammatory granulomas, despite the malignant status of the
primary nodule, must be also addressed. There are no specific clinical or radiologic features
that can reliably differentiate the multiple primary lung cancers (MPLCs) and intrapulmonary
metastases. There have been many attempts to define MPLCs in terms of clinical presentation,
histopathology, and more recently, the molecular/genetic profile. In 1975, Martini and
Melamed? proposed the criteria for the diagnosis of MPLC. It has been defined as occurring
when (1) the histologies are different, and (2) the histologies are the same but the following
criteria are met: the origin is from a carcinoma in situ, with no lymph node involvement in the
common lymphatic pathways, and no extrathoracic metastasis. Because of the easy applica-
bility of these criteria, they have entered standard use by clinicians and pathologists ever since
the original publication in mid-1970s.

Subsequently, modified criteria have been proposed with the addition of new factors
such as the histologic subtype and molecular/genetic profiles. Antakli et al.3 modified the
original Martini and Melamed criteria by adding premalignant lesions and DNA ploidy.
With regard to DNA ploidy, a different ploidy pattern was suggested as an indicator of
different tumor cell origin. However, it must be addressed that a different DNA ploidy
pattern does not exclude the possibility of the same tumor cell origin, because of the
heterogeneity of the DNA ploidy within the same tumor and also the change in the ploidy
pattern that comes with tumor progression. In 2007, the American College of Chest
Physicians (ACCP guidelines prepared by Shen et al.?) presented a new classification in
which even for the same histologies, MPLC could be identified if these tumors possessed
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clonal relationships among separate tumors. Certain discrep-
ancies between the results obtained by clinicopathological
criteria and by genetic/molecular criteria have also been
reported.

In a report by Tanvetyanon et al.? entitled “Relationship
between tumor size and survival among patients with resec-
tion of multiple synchronous lung cancers,” the authors
studied the prognostic impact of the size of the main tumor in
patients who had undergone surgical resection for at least two
simultaneous MPLCs in two or more lobes. They used both
the size of the largest tumor and the sum of the tumor sizes
and found tumor size to be an independent predictor of
survival by multivariate analysis. They also showed that the
size of the largest tumor performs slightly better that the sum
of the tumor sizes in survival prediction. The results of this
article suggest a means of dealing with patients afflicted with
MPLCs based on tumor size. When tumor size determination
is made before treatment, it allows for a rough prognosis after
the resection, and thus it may impact the treatment of choice.

However, there is still no definitive method of identi-
fying MPLCs before treatment. It is only very recently that
the genetic/molecular profiles have begun to be incorporated
into the diagnosis of MPLCs. Moreover, even if a method of
gene/molecular profiling with a small specimen is estab-
lished, the issue of tissue sampling from the smaller ATNs
remains. Most ATNs are generally less than 1 cm in diameter
in the lung parenchyma, and sampling from such multiple
tiny locations in the lung is intrinsically difficult, even with
sophisticated computed tomography-guided techniques.

In terms of the current outstanding issues facing
MPLCs, we need to make progress both in establishing the
definitive diagnostic method and a safe, reliable tissue sam-
pling technique from small lung nodules.
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ORIGINAL ARTICLE

Japanese Lung Cancer Registry Study

First Prospective Enrollment of a Large Number of Surgical and
Nonsurgical Cases in 2002

Noriyoshi Sawabata, MD, PhD,* Hisao Asamura, MD, PhD,} Tomoyuki Goya, MD, PhD,}

Masaki Mori, MD, PhD,§ Yoichi Nakanishi, MD, PhD,

| Kenji Eguchi, MD, PhD,Y

Yoshihiko Koshiishi, MD, PhD,} Meinoshin Okumura, MD, PhD,* Etsuo Mivaoka, PhD,#
and Yoshitaka Fujii, MD, PhD*%; for the Japanese Joint Committee for Lung Cancer Registry

Purpose: To investigate prognoscs of lung cancer patients prospec-
tively enrolled in the Japan Lung Cancer Registry Study.
Methods: Patients newly diagnosed as having lung cancer exclu-
sively in 2002 were cnrolled. Follow-up surveys were performed
twice, in 2004 and 2009, and the final follow-up data with
prognoses were analyzed for 14,695 patients (79%). Clinical
stages were defined according to the sixth edition of the Interna-
tional Union Against Cancer-tumor, node, metastasis classifica-
tion (2002).

Results: The mcan age was 67.1 years (range, 18—89 ycears), and there
were 10,194 men (69.3%) and 4315 women (29.7%). The most fre-
quent histology was adenocarcinoma (n = 8325, 56.7%), followed by
squamous cell carcinoma (n = 3778, 26%) and small cell carcinoma
(n = 1345, 9.2%). The distribution of clinical stages was as follows: 1A,
4245 cascs (29.3%); 1B, 2248 (14.5%); TIA. 208 (1.4%); 1IB, 918
(6.3%); 111A, 1700 (11.8%); 111B, 2110 (16.3%); and 1V, 3037 (21.0%).
The 5-ycar survival rates were 44.3% for all paticnts, 46.8% for thosc
with non-small cell lung cancer, and 14.7% for those with small cell
lung cancer. According to the clinical stage of non-small cell lung
cancer and small cell lung cancer, the 5-ycar survival ratcs were 79.4
and 52.7% for stage 1A, 56.9 and 39.3% for B, 49.0 and 31.7% for 1A,
42.3 and 29.9% for 1B, 30.9 and 17.2% for I11A, 16.7 and 12.4% for
11IB, and 5.8 and 3.8% for IV, respectively.

Conclusion: Analysis of a large cohort in the Japanese registry
study found that stage-specific prognosis was within a range similar
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to other reports. The data presented should provide an important
reference for future clinical trials in Japan. '
Key Words: Lung cancer, Japan, Registry.

(J Thorac Oncol. 2010;5: 1369-1375)

In Japan, nationwide registration of surgically treated lung
cancer paticnts has been conducted three times, in 1994,
1999, and 2004, for cascs surgically trcated in 1989, 1994,
and 1999, respectively. The latter two registrations were
conducted by the Japancse Joint Committee for Lung Cancer
Registry, which was cstablished in 1998, and their results
have been published.'-2 In 1999, the number of cases regis-
tered increased to 7393 from the 3643 registered in 1994,3+4
whereas those registercd in 2004 further increased to 13,340.
Currentaly, the Japanese Joint Committee for Lung Cancer
Registry is jointly coordinated by three associations, the
Japanese Respiratory Society, the Japanese Lung Cancer
Society, and the Japanese Association for Chest Surgery.
The three registry studies noted earlier were retrospective
surveys of patients who were resected 5 years earlier. Data from
the latest study performed in 20042 were used by the staging
project of the International Association for Study of Lung
Cancer (IASLC) and contained 7393 Japanese cases, which
represented 9.1% of all cases subjected to analysis. Cascs from
North America, Europe, and Australia consisted of a greater
pereentage of nonsurgical cascs with more advanced stages
compared with the cascs from the Japancse Joint Commiittee for
Lung Cancer Registry, which werc mainly surgical cascs and
carlier stages. The cfforts of the IASLC staging committee have
resulted in a number of published studies, including onc in
2007, all of which led to the proposal of tumor, node, metastasis
(TNM) staging in the seventh edition of the International Union
Against Cancer (UICC).67 Results of more detailed analyses of
the data obtained in the 2004 survey conducted by the Japanese
Joint Committee for Lung Cancer Registry have also been
published.*? However, because those studies were retrospective
and consisted of only surgically treated patients, they were
biased toward earlier stage and non-small cell lung cancer
(NSCLC) cases. As a result, prospective enroliment including
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nonsurgical cases representing a large, nonbiased number of
lung cancer patients was considered necessary.

Herein, the Japanesc Joint Committee for Lung Cancer
Registry reports the demographics and survival of 14,695
Japanese patients with lung cancer who were diagnosed and
prospectively enrolled in 2002.

PATIENTS AND METHODS

The Japanese Joint Committee for Lung Cancer Registry
conducted a prospective observational study of patients who
were first diagnosed as having primary lung cancer exclusively
in 2002. The committee asked 570 teaching hospitals in Japan to
participate in the study; 358 (63%) participated in the program.
Inclusion criteria were as follows: (1) pathologically (including
cytology) diagnosed as any lung cancer at an institute; (2)
exclusively in 2002; and (3) regardless of treatment modality
(including supportive care alone). Patients with lung cancer
recurrence, metastasis, or double cancer were excluded. Nine
variables were recorded at the time of registration in 2002: (1)
sex, (2) age, (3) date of diagnosis, (4) performance status (PS),
(5) clinical stage, (6) clinical T factor, (7) clinical N factor, (8)
clinical M factor, and (9) histologic subtype of lung cancer. Two
years later in 2004, treatment modalities and prognoses were
reported for these cases. In 2009, the following 20 points were
investigated for all surgical cases: (1) type of operation, (2)
extent of lymph node resection, (3) radicality of resection, (4)

TABLE 1. Patients’ Background Characteristics
Missing
Total Surgery No Surgery Data
n 14,695 8454(57.5%) 5735(39.0%) 506 (3.5%)
Gender
Male 10,194 5457 4349 388
Female 4315 2878 1322 115
Missing value 186 (1.3%) 119 64
Age (yr), 67.1 £10.1 664909 682=*104
mecan=SD
rs
0 8714 6827 1717 170
1 4076 1364 2460 252
2 1077 192 837 48
3 516 40 453 23
4 240 3 226 11
Missing value 72 (0.5%) 28 42 2
Treatment
Pre-OP CTx“ 395
Pre-OP RTx" 180
Post-OP CTx“ 1749
Post-OP RTx" 624
CTx 2575
RTx 684
CTx + RTx 1300
sC 1162
Missing valuc 14 (0.2%)

¥ Redundancy permitied.
SN, standard deviation: PS, performance status: OP, operation: CTx. chemotherapy;
RTx. radiotherapy: SC. supportive care.

residual tumor, (5) location of tumor, (6) tumor size, (7) tumor
histology, (8) invaded organ, (9) pleural invasion, (10) pleural
disscmination, (11) pulmonary metastasis, (12) cytology of pleu-
ral effusion, (13) pathologic stage, (14) pathologic T factor, (15)
pathologic N factor, (16) pathologic M factor, (17) lymph node
metastasis, (18) survival period, (19) presence or absence of
recurrence, and (20) cause of death. For cases that did not
undergo surgery, survival period, recurrence, and causc of death
were reported. All patients were staged clinically according to
the sixth version of the UICC-TNM classification.!? Because the

TABLE 2. Tumor Characteristics

Missing
Total Surgery No Surgery Data
n 14.695 8454 (57.5%) 5735 (39.0%) 506 (3.5%)
c-Stage :
0 38 28 9 S
1A 4245 4029 174 42
1B 2248 2009 206 33
A 208 152 51 5
1B 918 709 184 25
A 1700 919 707 74
B 2110 357 1621 132
v 3037 169 2687 181
Occult 5 0 4 1
Missing value 186 (1.3%) 82 92 12
cT
0 47 25 18 4
| 5135 4422 629 84
2 4985 3045 1783 157
3 1286 578 668 40
4 3154 360 2578 216
Tis 12 6 6 0
Tx 43 7 32 4
Missing value 33 (0.2%) 11 21 1
cN
0 7925 6647 1134 144
1 1332 51 536 45
2 3491 959 2333 199
3 1908 87 1704 117
Missing value 39 (0.3%) 10 28 1
cM
0 11,536 8247 2971 - 318
1 3099 188 2725 186
Missing value 60 (0.4%) 19 39 2
listology
SM 1345 165 1104 76
AD 8325 5463 2643 219
SQ 3778 21351 1506 121
ADSQ 116 76 38 2
LA 439 211 186 42
Other 485 222 256 7
Missing value 207 (1.4%) 166 2 39

¢-Stage, clinical stage: ¢T', clinical ‘I factor; Tis. carcinoma in situ; Tx, primary
carcinoma cannot be assessed; eN. clinical N factor: ¢M, elinical M factor: SM. small
cell carcinoma: AD. ad inoma: SQ, sy s cell carcinoma: ADSQ, adeno-
squamous ccll carcinoma; LA, large ccll carcinoma.
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TABLE 3. Patients’ Characteristics by Histology

Non-small Cell Carcinoma

Small Cell
AD SQ ADSQ LA Total Carcinoma
n 8325 3778 116 439 12,658 1345
Gender
Male 4742 3334 82 372 8530 1122
Female 3469 400 32 61 3962 209
Missing value 114 44 2 6 166 14
Age (yr), mean = SD 657 %106 69686 678102 653=107 67.0=10.1 687 £9.2
PS
0 3556 2024 68 223 7871 471
| 1925 1222 37 149 3333 549
2 447 332 8 33 820 170
3 215 132 3 24 374 109
4 114 60 0 9 183 36
Missing valuc 68 N 0 1 77 10
c-Stage
1A 3239 686 29 57 4011 96
IB 1301 712 30 52 2095 57
1A 85 88 1 3 177 20
1B 355 434 9 40 838 40
1A 684 670 11 72 1437 221
1B 901 656 18 92 1667 356
v 1685 523 18 118 2344 533
Missing value 75 9 0 5 89 22
Treatment
Surgery 5463 2151 76 211 7901 165
No surgery 2643 1506 38 186 4373 1088
CTx 1275 514 18 72 1879 607
RTx 262 309 2 24 597 37
CTx + RTx 472 372 11 42 897 359
SC 634 311 7 48 1000 85
Missing value 219 121 2 42 384 92
c-Stage. clinical stage; AD. adenocarci 2 SQ. ws cell ¢ : ADSQ, ad cell carcinoman: LA, large cell

carcinoma; SD. stundard deviation; PS, performance sustus; CTx. chgmmhcmpv RTx. radiotherapy; SC. suppartive care.

FIGURE 1. Aand 8, Survival curves
by histology. The 5-year survival
rates for NSCLC and SCLC are
46.8% and 14.7%, respectively. The
S-year survival rates and p values are
shown in Table 4. NSCLC, non-small
cell lung cancer; SCLC, small cell
lung cancer; AD, adenocarcinoma;
SQ, squamous cell carcinoma;
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registry included nonsurgical paticnts, analyscs in this rcport
were carried out using clinical stage.

This registry was approved by the Institutional Review
Boards of Kyorin Medical University Hospital (former reg-
istration officc) and Osaka University Graduate School of
Medicine (current registration office).
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ADSQ, adenosquamous cell carci-
noma; LA, large cell carcinoma.

In 2002, 18,552 cascs of primary lung cancer were registered
from 358 institutions, with treatment modalities and survival re-
corded in the survey conducted in 2004. Additional survival data
were available for 10,183 of these cases (55%) from the survey
conducted in 2009. As a result, survival was analyzed for a total
of 14,695 cases (79%), for which survival data were available.

1371
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TABLE 4, Survival by Histology

Histology
AD SQ ADSQ LA SM
n (%) 8325 (64.1) 3778 (29.1) 116 (0.9) 439 (3.4) 1345 (10.4)
5-Year survival 53.2 36.5 355 21,7 14.7
rate (%)

P

AD <0,0001 <0.0001 0.00L  <0.0001

sQ <0.0001 08  <0.000]

ADSQ 0.003 0.0001

LA <0.0001

AD, adenc inoma; SQ, sq cell carcinoma; ADSQ, adenosquamaus ccll

carcinoma: LA, large cell carcinoma; SM, small cell carcinoma.

Survival function

The survival period was defined as the time between the
dates of diagnosis and latest follow-up. Survival curves were
cstimated according to the Kaplan-Mecicr method for subscts
such as clinical stage, sex, histologic subtype of tumor, treatment
modality, and PS. Differences between survival rates were
evaluated using the log-rank method. Multivariate analyses were
performed with a Cox proportional hazards model to identify
paticnt characteristics. Clinical stage, scx, histologic subtype,
treatment modality, and PS were entered as variables. The
pathologic stages of surgical patients were revealed at the survey
in 2009, and survival analyses by pathologic stage were carried -
out exclusively in surgical patients. Because the rate of missing
data was less than 3.5%., statistical analyscs were performed
after excluding cases with missing values for relevant variables.
A p value of less than 0.05 was considered statistically significant.

Survival function
107 30
A = B =
& &
g 7 £
& i &
% N g. &
FIGURE 2. Clinical stage-specific % N E ]
survival curves for patients with (A) - @ o
non-small cell carcinoma and (B) N N
small cell carcinoma, by clinical o0
stage. The 5-year survival rates and 0 3 2 3 u 5 o i 2 3 u H
p values are shown in Table 5. Years Yoars
TABLE 5. Clinical Stage-Specific Survival
c-Stage
Histology Total 1A IB 1A nB IIA 111 v
Non-small cell carcinoma .
n (%) 12,993 (100)* 4020 (31) 2133 (16.4) 184 (1.4) 860 (6.6) 1441 (L11.1) 1714 (13.2) 2447 (18.8)
5-Year survival rate (%) 46.8 79.4 56.9 49 423 309 16.7 5.8
p
IA <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
1B 0.003 <0.0001 <0.0001 <0.0001 <0.0001
IIA 02 <0.0001 <0.0001 <0.0001
1B <0.0001 <0.0001 <0.0001
A <0.0001 <0.0001
1B <0.0001
Small cell carcinoma
n (%) 1323 (100)” 96 (7.3) 57(43) 20(1.5) 40 (3) 221 (16.7) 356 (26.9) 533 (40.3)
5-Year survival rate (%) 14.7 52.7 393 317 299 17.2 124 3.8
P
1A 0.4 0.3 0.004 <0.0001 <0.0001 <0.0001
B 0.8 0.2 0.004 <0.0001 <0.0001
1A 0.1 0.1 0.006 <0.0001
B <0.0001 <0.0001 <0.0001
1A 0.0006 <0.0001
1B <0.0001
“ [ncludes histology type other than ud q cell carcinoma, adenosquamous cell carcinoma, and large cell carcinoma.
 Excludes missing data.
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Survival function

~ Survival function 0
A%, B »
2 Surgery 8 Swgmy
g - § : FIGURE 3. A and B, Survival curves
ﬁ * t ] by treatment. The 5-year survival
. ‘ = . rates for surgical and nonsurgical
£ 4 H N cases are 66.0% and 8.5%, respec-
N No @ CTxeRTx tively. The 5-year survival rates and
5 surgery - )
p values are shown in Table 6. CTx,
1 pe0.0001 I i chemotherapy; RTx, radiotherapy;
0 3 2 3 4 s 0 H 2 3 u s SC, supportive care including chest
Years Years drainage and pleurodesis.
TABLE 6. Survival by Treatment
Treatment
No Surgery
Surgery CTx RTx CTx + RTx SC
n (%) 8454 (57.4) 2575 (17.6) 684 (4.7) 1300 (8.9) 1162 (7.9)
5-Year survival rate (%) 66 6.5 133 13.3 43
P
Surgery <0.0001 <0.0001 <0.0001 <0.0001
CTx 0.1 <0.0001 <0.0001
RTx <0.0001 <0.0001
CTx + RTx <0.0001

CTx, chemotherapy: RTx, radiotherapy: SC, supportive care,

RESULTS

The characteristics of the 14,695 patients are shown in
Table 1. Because the form used in 2004 (2 years after the first
registration) required the dichotomous choice of surgery or no
surgery, the- backgrounds of paticnts both with and without
surgery are also shown. The mean age was 67.1 years (range,
18-98 years), and there were 10,194 men (70.3%) and 4315
women (29.7%). The majority (87%) of patients had a good PS
score (0 or 1).

- Tumor characteristics arc shown in Tablc 2. The most
frequent clinical stage was 1A (29.3%) followed by IV (21.0%),
IB (14.5%), 11IB (16.3%), IIIA (11.8%), IIB (6.3%), and IIA
(1.4%). Of the patients undergoing surgery, 85% were staged as
clinical T or II. In addition, 34% of the surgical cases received
adjuvant therapy. In contrast, of the nonsurgical paticnts, 40%
were staged as clinical IT1, and 47% were staged as clinical V.

As for histologic type, adenocarcinoma was the most
common (56.7%), followed by squamous cell carcinoma
(25.7%) and small cell carcinoma (9.2%). Characteristics by
histologic type are shown in Table 3. Sex distribution was
significantly different for adenocarcinoma and squamous ccll
carcinoma. Overall, 83% of women and 47.6% of men had
adenocarcinomas, which was in contrast to squamous cell car-
cinomas, which were noted in 33.5% of men and only 10.0% of
women. '

The 5-year survival rate (SYSR) for the entire group of
patients was 44.3%. For women, the survival rates at 1, 2, 3, 4,
and 5 years are 82.8, 77.3, 66.2, 62.0, and 59.0%, respectively,
whereas survival rates for men are 69.2, 53.6, 45.5, 40.9, and

Copyright © 2010 by the ternational Association for the Study of Lung Cancer

37.7%, respectively, which shows that women had superior
survival. Survival curves by major histologic type are shown in
Figure 1, and 5YSRs arc shown in Table 4. The 5YSR was
14.7% for small cell carcinoma and 46.8% for non-small cell
carcinoma. Patients with adenocarcinoma had a SYSR of 53.2%,
which was markedly better than that for those with squamous
cell carcinoma (36.5%) or adenosquamous carcinoma (35.5%).
Small cell carcinoma cases had very poor survival (14.7%).

According to the clinical stages of NSCLC and small cell
lung cancer (SCLC; Figure 2 and Table 5), the 3YSRs were 79.4
and 52.7% for stage [A, 56.9 and 39.3% for IB, 49.0 and 31.7%
for TIA, 42.3 and 29.9% for IIB, 30.9 and 17.2% for IIIA,
16.7and 12.4% for I1IB, and 5.8 and 3.8% for IV, respectively.
Survival by treatment modality is shown in Figure 3 and Table
6. The 5YSRs were 66.0and 8.5% for surgical and nonsurgical
cases, respectively. In the nonsurgical cases, chemotherapy plus
radiation therapy provided the best survival, whereas those who
received only supportive care (including chest drainage and
pleurodesis) had the worst survival. Survival by PS is shown in
Table 7; those with poor PS had a poor prognosis.

Results of multivariate analyses are shown for NSCLC
in Table 8 and for SCLC in Table 9. Clinical stage, sex,
histologic subtype, treatment modality, and PS were entered
as variables. Analysis of NSCLC showed that clinical stage,
sex, histology, trecatment, and PS were all independent sig-
nificant prognostic factors. In contrast, in the analysis of
SCLC, advanced clinical stage (III or IV), sex, chemotherapy
alone or radiothcrapy alone, and PS were independent prog-
nostic factors,
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Survivals for surgical cases by pathologic stage are
shown in Table 10 and Figure 4. The 5YSR for pathologic
stage IA was 89.3%. In advanced pathologic stages, the
5YSRs were 46.8% for pathologic stage 1A, 53.0% for I1IB,
and 41.0% for IV.

TABLE 7. Survival by Performance Status

Performance Status

0 1 2 3 4
n (%) 8714 (59.6) 4076 (27.9) 1077 (7.4) 516(3.5) 240(1.6)
5-Year survival 593 24 13.7 5.6 31
rate (%)
p
0 <0.0000 <0.0000 <0.0000 <0.0000
1 <0.0000 <0.0000 <0.0000
2 <0.0000 <0.0000
3 <0.0000

TABLE 8. Multivariate Analysis of Non-small Cell Lung
Cancer

Variable Relative Risk 95% ClI P
c-Stage
1A Reference
IB 2.196 1.978-2.437 <0.0001
1A 2412 1.899-3.063 <0.0001
1B 2.966 2.612-3.369 <0.0001
HIA 3.475 3.112-3.880 <0.0001
HiB 3.736 3.3264.195 <0.0001
v 5.179 4.615-5.813 <0.0001
Gender
Female Reference
Male 1.504 1.408-1.607 <0.0001
Histology
AD Reference
SQ 1.168 1.097-1.242 <0.0001
LA 1.478 1.295-1.686 <0.0001
ADSQ 1.407 1.087-1.821 0.01
Treatment
Surgery Reference
No surgery
CTx 2566 2.331-2.825 <0.0001
RTx 2516 2.224-2.847 <0.0001
CTx + RTx 1.964 1.763-2.187 <0.0001
SC : 4.69 4.193-5.246 <0.0001
PS
0 Reference
1 1.362 1.275-1.455 <0.0001
2 1.953 1.768-2.158 <0.0001
3 2,795 2.441-3.201 <0.0001
4 3.765 3.126-4.534 <0.000]

AD, ad inoma; SQ, squamous ccll carci ADSQ, ad ous cell
carcinoma; LA, large ccll carcinoma; c-Stage, clinical stage; CTx. chemotherapy: RTx,
radiotherapy; SC. supportive care; PS, performance status.
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TABLE 9. Multivariate Analysis of Small Cell Lung Cancer

Variable Relative Risk 95% CI P
¢-Stage
1A Reference
1B 1.082 0.644-1.817 0.8
1A 1.324 0.641-2.737 0.5
1B 1.649 0.977-2.785 0.06
MNA 1.807 1.204-2.713 0.004
1B 2.285 1.514-3.448 <0.0001
v 2791 1.859-4.190 <0.0001
Gender
Female Reference .
Male 1.321 1.094-1.593 0.004
Treatment
Surgery Reference
No surgery
CIx 2.481 2.267-2.714 0.005
RTx 2.530 2.248-2.847 <0.0001
CTx + RTx 1.824 1.654-2.013 0.6
SC 4.828 4.345-5.365 <0.0001
PS
0 Reference
| 1.217 1.034-1.432 0.020
2 1.551 1.236-1.947 <0.0001
3 3.270 2.530-4.226 <0.0001
4 2,143 1.423-3.228 <0.0001

c-Stage, clinical stage; CTx. chemotherapy; RTX, radiotherapy; SC. supportive
care; PS, performance status.

Survival function

Survival probability
[
@

Years

FIGURE 4. Stage-specific survival curves for surgical cases
by pathologic stage. The 5-year survival rates and p values
are shown in Table 10.

DISCUSSION
A large cohort of Japanese patients with lung cancer
who were registered in 2002 and followed up was analyzed.
This population differs from the cohorts of former Japancse
registries; former Japanese registries included cohorts of only
surgical cases. This registry included nonbiased patients who
underwent surgery, chemotherapy, radiotherapy, a combina-
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TABLE 10. Survival by Pathologic Stage

p-Stage

Stage Version Total 1A IB 1A 1B 1A 1B v

UICC-TNM (1997)
n (%) 4170 (100) 1926 (46.2) 962 (23.1) 132(3.2) 370(8.9) 444 (10.6) 277(6.6) 59(1.4)
5-Year survival 89.3 74.5 714 64.3 46.8 53.0 41.0
rate (%)

P
1A <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
3 0.7 <0.0001 <0.0001 <0.0001 <0.0001
1A 0.03 <0.0001 0.0002 0.0002
1B <0.0001 0.01 0.02
A 0.1 0.9
1B 0.5

p-Stage, pathologic stage: UICC, International Union Against Cancer; TNM, tumor, node, metastasis.

tion of these modalitics, or supportive carc. This is the first
prospective registry in Japan, and the results present a selec-
tion of the patterns of practice and outcomes at a fraction of
the teaching hospitals in the country.

For survival analysis, 14,695 cases, including 8454 surgi-
cal and 5735 nonsurgical cascs, were analyzed using survival
data obtained in 2004 and updated in the 2009 survey. The rate
of missing data was at most 3.5%, lower than the rate of missing
data in the staging project of the IASLC 2009; the rate of
incomplete stage information was 8.0%!! in the IASLC project.

Paticnts who underwent surgery had quite a different
background from those who were treated without surgery, be-
cause (1) the mean age of surgical cascs was 2 years younger
than that of nonsurgical cases, (2) the dominant majority of PS
scores was O or 1 in surgical cases, whereas 30% of the
nonsurgical cascs were at PS 2 or more, (3) clinical stage was I
or IT in 80% of the surgical cascs and in only about 10% of the
nonsurgical cases, and (4) small cell carcinoma represented 2%
of the surgical and 19% of the nonsurgical cases.

Based on the UICC-TNM sixth edition classification
(2002),'® each clinical stage of NSCLC had a significantly
diffcrent rate of survival from its ncighboring stage, except
for clinical stages I1A and IIB. The same finding was reported
in a previous Japanese registry of surgical patients.!

In pathologic stages using variable data based on the 2009
survey, the 5YSRs for pathologic stages IIIA, IIIB, and IV were
46.8, 53.0, and 41.0%, respectively. These rates were much
higher than expected, which might be attributed to the high rate
(60%) of clinical nonadvanced stages (clinical stage I, 46%; and
clinical stage I, 24%) among patients whose pathologic stages
were defined. It has been reported that among cases with
pathologic advanced stages, those who were diagnosed as a
nonadvanced clinical stage showed a better prognosis than thosc
who were diagnosed as an advanced clinical stage.!?

Although this registration program was conducted in a
prospective setting in an accrual manner, the follow-up find-
ings were retrospective; thus, 21% of the paticnts were lost to
follow-up in 2004 and 45% in 2009. Thercfore, the accuracy
of the prognoses may be limited in ths current analyses.
Because a large number of patients treated with both surgical

Copyright © 2010 by the International Association for the Study of Lung Cancer

and nonsurgical modalitics was prospectively accrucd, the
data presented here should provide an important reference for
future clinical trials in Japan.
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Survival Differences by Gender for Resected Non-small Cell
Lung Cancer

A Retrospective Analysis of 12,509 Cases in a Japanese Lung Cancer
Registry Study
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Introduction: Women with non-small ccll lung cancer (NSCLC)
are more likely to have better survival than men. This study intended
to assess gender differences in the survival of these patients in a
large registry population.

Methods: In 2005, the Japanese Joint Committee for Lung Cancer
Registration performed a nationwide retrospective registry study
regarding the prognosis and clinicopathologic profiles of patients
who underwent resection for primary lung neoplasms in 1999. The
registry data of 12,509 patients with NSCLC were analyzed in terms
of gender differences in prognosis and clinicopathologic features.
Results: There were 8353 (66.8%) men and 4156 (33.2%) women
with a mean age at operation of 66.4 and 65.0 years, respectively
(» < 0.001). Women had a higher incidence of adenocarcinoma
(p < 0.001) and stage [A disease (p < 0.001) than men. The overall
survival was significantly better in women than men. The 5-year
survival ratcs (5-YSRs) for women and men were 75.6 and 57.9%,
respectively (p = 0.0000). According to histology, the overall
survival of women was significantly better than that of men for both
adenocarcinoma (5-YSR, 77.7 versus 61.9%, p = 0.0000) and
nonadenocarcinoma (5-YSR, 59.3 versus 53.1%, p = 0.035). In
adcnocarcinoma, women had a significantly better prognosis than
men for pathologic stage 1/1I disease. However, in nonadenocarci-
noma, there was no significant prognostic difference between the
two genders in pathologic stage I/Il disease.
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Conclusions: Women with NSCLC, especially with an adenocarci-
noma histology, had better survival than men, Women were more
likely to have adenocarcinoma and stage 1A discase, which might
account for the better prognosis in women.

Key Words: Gender, Non-small cell lung cancer, Prognosis, Cancer
registry.
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Prcvious studies have reported that lung cancer may rep-
resent a somewhat different disease in men and women,
and some gender-specific differences have been suggested.!-6
Gender differences in the distribution of histologic types,
stage at presentation, and survival rates have been discussed.
Women with lung cancer are more likely to have adenocar-
cinoma histologically and a better prognosis than men.2-#4.7-13

Several important prognostic factors have been identi-
fied, such as tumor, node, metastasis stage; performance
status; gender; age; and histology.'*='¢ Among these, the
female gender has been repeatedly mentioned as one of the
most important factors in both carly and advanced lung
cancers. Although it has been speculated that women show
better survival, the relationship between gender and progno-
sis has not been clearly demonstrated in a large cohort.

In Japan, the task force committee of the Japancse Joint
Committee for Lung Cancer Registration has periodically
performed nationwide registry studies on the prognosis and
clinicopathologic profiles of lung neoplasms.!+17 The studies
are planned at 5-year intervals to observe changes and trends
in clinicopathologic features, such as the prognosis, staging,
and histologic distribution, of resected lung cancer patients in
Japan. Recently, the committee reported a retrospective reg-
istry study that focused on 13,010 cases of lung cancer
resected in 1999 after a 5-year follow-up period.'* This study
deals with the retrospective registry for patients with lung
cancer resected in 1999.

The aim of this study was to evaluate the characteristics
of non-small cell lung cancer (NSCLC) by gender with regard

Journal of Thoracic Oncology ® Volume 5, Number 10, October 2010
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to clinicopathologic features and the relationship between
gender and prognosis.

PATIENTS AND METHODS
Registry

In 2005, the Japanese Joint Committee for Lung Cancer
Registration performed a nationwide retrospective registry
study on the prognosis and clinicopathologic profiles of
resected lung neoplasms in Japan. Only primary lung neo-
plasms that had been resected in 1999 at certified teaching
hospitals in Japan were considered for the registry, which
gave a follow-up period of at lcast 5 ycars. The committec
received the registries of 13,344 patients from 387 teaching
hospitals. The following 32 items were included in the ques-
tionnaire: gender, age, smoking status, clinical (¢c-) T, c-N,
c-M, c-stage, preoperative treatment, surgical procedure, ex-
tent of lymph node disscction, curability, residual tumor,
primary sitc by lobe, tumor diameter, histology, organ inva-
sion, pathologic (p-) T, p-N, p-M, p-stage, pleural dissemi-
nation, intrapulmonary metastasis, pleural cytology, location
of nodal metastasis, survival time, recurrence, and cause of
death. Recurrent or multiple lung cancers were not included
in this registry. Smoking status was rccorded as to whether a
patient was a smoker within 1 month before the operation.
Operative mortality was defined as fatality from any cause
within 30 days of the operation or during the same hospital-
ization. All patients were staged on the basis of the sixth
cdition of the International Union Against Cancer tumor,
node, metastasis classification of the malignant tumor staging
system published in 2002,'® and tumor histology was dc-
scribed according to the World Health Organization classifi-
cation.'?

Patients

Sixty-nine patients (0.5%) with incomplete descriptions
of their tumor histology and 655 paticnts (5.0%) with low-
grade malignant tumor, nonepithelial tumor histology, or
histology of small cell carcinoma were excluded from the
study. In addition, 111 patients (0.8%) for whom gender was
not given were also excluded from this study. Therefore, this
study focused on the remaining 12,509 patients with non-
small cell histology (adenocarcinoma, squamous cell carci-
noma, large cell carcinoma, and adenosquamous carcinoma).

Statistical Analysis

The x? and Student’s ¢ tests were used to evaluate the
differences in categorical variables and continuous variables,
respectively. The survival time was defined as the time
between the date of surgery and the last follow-up date. The
survival curves were cstimated by the Kaplan-Mcier method,
and differences in survival were asscssed by the log-rank test.
Overall survival (OS) was defined as the time between
operation and death from any cause, except for cases of a
death within 30 days of the operation and during the same
hospitalization. Discasc-specific survival (DSS) was defined
as the time between operation and cancer-related death,
where deaths from causes other than lung cancer were con-
sidered censored. Multivariate analysis by Cox’s proportional
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hazards ratio model was used to test the significance of
prognostic factors including gender, age, smoking status
(current smoker versus non-/ex-smoker), surgical procedure,
histology, curability, tumor size, p-T status, and p-N status.
Significance was defined as a p value less than 0.03.

RESULTS

Clinicopathologic Features

There were 8353 (66.8%) men and 4156 (33.2%)
women. The clinicopathologic characteristics of the genders
are summarized in Table 1. There were 107 (0.9%), 29
(0.2%), 134 (1.1%), and 181 (1.4%) paticnts who werc.
missing data regarding operative mode, lymph node dissce-
tion, surgical curability, and pathologic stage, respectively.
These percentages were within an acceptable range as a
registry database.

The mean age at surgical resection for women (65.0
ycars) was significantly younger than that for men (66.4
years). With regard to smoking status according to histology,
the proportion of current smoker was 17.3% for men and
2.4% for women in adenocarcinoma histology (p < 0.001). In

TABLE 1. Characteristics of Patients with Resected
Non-small Cell Lung Cancer
Men Women

Characteristics (n = 8353) (n = 4156) Y4
Age (yr)

Mean 664 =94 650101 <0.001
Smoking status

Current smoker 1598 (19.2%) 145 (3.5%) <0.001

Nonsmoker/ex-smoker 6746 (80.8%) 3985 (96.5%)
Operative mode

Pneumoncctomy 560 (6.7%) 98 (2.4%) <0.001

Lobectomy 6750 (81.5%) 3500 (84.6%)  0.226

Segmentectomy/wedge 975 (11.8%) 537 (13.0%)  0.097
Lymph node dissection

Mediastinohilar 6375 (76.5%) 3101 (74.7%) 0.410

Hilar only/none 1907 (22.9%) 1023 (24.7%)  0.086

Unknown 48 (0.6) 26 (0.6) 0.732
Surgical curability

Complete 7423 (89.9%) 3734 (90.7%)  0.736

Incomplete 735 (8.9%) 320 (7.8%) 0.052

Unknown 101 (1.2%) 62 (1.5%) 0.199
Operative mortality 222 (2.7%) 31 (0.7%) <0.001
Histology

Adenocarcinoma 4498 (53.9%) 3670 (88.3%) <0.001

Squamous cell carcinoma 3305 (39.6%) 359 (8.6%) <0.001

Large cell carcinoma 403 (4.8%) 69 (1.7%) <0.001

Adenosquamous cell carcinoma 145 (1.7%) 58 (1.4%) 0.162
Pathologic stage

1A 2627 (31.9%) 2105 (51.4%) <0.001

IB 1912 (23.2%) 694 (16.9%) <0.001

JIFN 255 (3.1%) 105 (2.6%) 0.106

1IB 1074 (13.1%) 242 (3.9%) <0.001

MA 1349 (16.4%) 498 (12.1%) <0.001

1HIB/AV 1014 (12.3%) 453 (11.1%)  0.070
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FIGURE 1. Distribution of histologic types between men
and women. AD, adenocarcinoma; SQ, squamous cell carci-
noma; LG, large cell carcinoma; AS, adenosquamous cell car-
cinoma.
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FIGURE 2. Overall survival curves based on gender. The
5-year survival rates of female (n = 4091) and male (n =
8008) patients are 75.6 and 57.9%, respectively. The differ-
ence in survival between the genders is significant (p =
0.0000).

nonadcnocarcinoma histology, the proportion of current
smoker was 21.3% for men and 12.1% for women (p <
0.001). In addition, the proportion of current smoker in
women also showed significant difference between histologic
types (adenocarcinoma versus nonadenocarcinoma) (p <
0.001), and the difference between histologic types was also
significant in men (p < 0.001). Deaths within 30 days of the
operation, which were included in operative mortality, were
97 patients (1.2%) for men and 22 (0.5%) for women (P <
0.001). Although adenocarcinoma was the most common
histologic type in both genders, the distribution of histologic
types was significantly different between the genders. The
distribution according to histologic type in men and women is
shown in Figure 1. Women had significantly more adenocar-
cinoma (p < 0.001) and less squamous cell carcinoma (p <
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FIGURE 3. Overall survival curves according to gender in
adenocarcinoma (A) and nonadenocarcinoma (8). The 5-year
survival rate for adenocarcinoma is 61.9% for male patients
and 77.7% for female patients. The difference in survival is
significant (p = 0.0000). The 5-year survival rate for nonade-
nocarcinoma is 53.1% for male patients and 59.3% for fe-
male patients. The difference in survival is significant (p =
0.035).

0.001) than men. As for the pathologic stage, women had a
significantly higher incidence of stage IA disease than men
{(p < 0.001).

Survival by Gender

The overall 5-ycar survival rates (5-YSRs) for men and
women were 57.9 and 75.6%, respectively. The survival
curves are shown in Figure 2. Women had significantly better
survival than men (p = 0.0000). According to the histologic
type, women had significantly better overall survival (OS)
than men with adenocarcinoma (5-YSR, 77.7 versus 61.9%,
p = 0.0000). In nonadenocarcinoma, women again had sig-
nificantly better OS than men (5-YSR, 59.3 versus 53.1%,
p = 0.035) (Figure 3). The prognosis between women and
men was further studied with regard to histologic type and
pathologic stage. In paticnts with adenocarcinoma histology
and pathologic stage I/II discase, women had significantly
better OS than men (Figures 44 and 54). In contrast, there
was no significant OS difference between the genders among
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FIGURE 4. Overall survival curves according to gender of
pathologic stage | in adenocarcinoma (A) and nonadenocar-
cinoma (B). The 5-year survival rate for pathologic stage I in
adenocarcinoma is 78.6% for male patients and 90.0% for
female patients (p = 0.0000). The 5-year survival rate for
pathologic stage | in nonadenocarcinoma is 65.4% for male
patients and 72.8% for female patients (p = 0.058).

patients with nonadenocarcinoma histology and pathologic
stage I/IT discasc (Figurcs 48 and 3B).

Disease-specific 5-YSRs for men and women were 64.9
and 79.2%, respectively (Figure 6). Women had significantly
better DSS than men (p = 0.0000). According to histologic
type, women had significantly better 5-year DSS than men
with adenocarcinoma (Figurc 74). Howcver, in nonadenocar-
cinoma, there was no statistical difference in DSS between
genders (Figure 7B). Regarding histologic type and patho-
logic type, the difference between genders in DSS was
significant only in patients with adenocarcinoma histology
and pathologic stage I discase (Figurcs 8 and 9).

In a Cox proportional hazards model to predict OS, the
following factors persisted as important prognostic factors:
gender, age, surgical procedure, histology, curability, tumor
size, p-T status, and p-N status (Table 2). Gender had impact
on survival with relative risk for women of 0.63 (p = 0.000;
95% confidence interval 0.58—0.68). Smoking status was not
statistically significant or important determinant of survival,
with relative risk for current smoker of 1.00 (p = 0.94; 95%
confidence interval 0.93-1.09).
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FIGURE 5. Overall survival curves according to gender of
pathologic stage Il in adenocarcinoma (A) and nonadenocar-
cinoma (B). The 5-year survival rate for pathologic stage Il in
adenocarcinoma is 47.5% for male patients and 57.5% for
female patients (p = 0.018). The 5-year survival rate for
pathologic stage Il in nonadenocarcinoma is 53.5% for male
patients and 61.9% for female patients (p = 0.28).

DISCUSSION

In this Japancsce Lung Cancer Registry Study of 12,509
patients with resccted NSCLC, women showed significantly
better survival than men after resection. Female gender was
one of the statistically positive independent predictors of
survival in this registry. This better survival for women was
obscrved regardless of the histologic type (adcnocarcinoma
or nonadenocarcinoma). Many other studies that have eval-
uated the effect of gender on the lung cancer prognosis have
also suggested that women have a survival advantage, but the
reasons for this survival advantage have remained un-
known 3481120 Genetic, metabolic, and hormonal factors
have been proposed as potential explanations for the survival
benefit experienced by women.2!-23

The histology of NSCLCs among women was dis-
tinctly different from that among men, although adenocarci-
noma was the most common histologic type in both genders
in this study. Women had so much higher incidence of
adenocarcinoma than men. Adenocarcinoma accounted for
approximately 90% of resected NSCLC in women, in con-
trast to only 54% in men. In addition, a large proportion of
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FIGURE 6. Disease-specific survival curves based on gen-
der. The S-year survival rates of female (n = 3890) and male
(n = 7131) patients are 79.2 and 64.9%, respectively. The
difference in survival between the genders is significant (p =
0.0000).

resected NSCLC in females was stage TA discase. In Japan,
there have been opportunities of resecting small-sized lung
cancers since a computed tomography (CT) screening for
lung cancer was introduced in early 1990s. Most of the lung
cancers detected by CT screening were likely to be small-
sized and slow-growing adenocarcinomas.?*2% In addition,
people with lung cancer detected by CT screening accounted
for a large proportion of women.2¢ This would be one of the
reasons for the increased incidence of early-stage lung can-
cers among women. In fact, it has been reported that early-
stage lung cancers such as bronchioloalveolar carcinoma or
adenocarcinoma mixed bronchioloalveolar subtype tend to
occur frequently in nonsmoking women.?”2* These data in-
dicated that the difference in the pathobiologic characteristics
“of adenocarcinoma between genders should be addressed.
The increased incidence of adenocarcinoma among
women may be attributed to scveral causes, including genctic,
biologic, and environmental factors. Genetic polymorphisms
and the mutation of specific genes have been examined as
possible causes of the predominance of the adenocarcinoma
histology in women.2?-*' Epidermal growth factor receptor
and K-ras gene mutations have been detccted more com-
monly in women than men and have been found mainly in
adenocarcinomas of the lung.29-32 Several reports3334 have
investigated the relationship between the hormonal effects of
estrogen and the development of lung cancer, especially
adenocarcinoma, because the obvious biologic differences
between men and women arc hormonal. These findings in this
study and the literature also suggest that the pathway of
carcinogenesis might be different between women and men.
On the other hand, we observed that women with
adenocarcinoma had a significantly better prognosis in both
stage I discasc and stage II discasc, whereas there was no
significant gender difference in nonadenocarcinoma patients
with either stage I or stage I1. Based on the fact that adeno-
carcinoma was more common in women and they have better
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FIGURE 7. Disease-specific survival curves according to
gender in adenocarcinoma (A) and nonadenocarcinoma (B).
The 5-year survival rate for adenocarcinoma is 67.5% for
male patients and 80.8% for female patients. The difference
in survival is significant (p = 0.0000). The 5-year survival
rate for nonadenocarcinoma is 61.6% for male patients and
66.3% for female patients. The difference in survival is not
significant (p = 0.17).

prognosis, adenocarcinoma in women may be supposed to
have different pathobiologic behaviors than that in men. The
differences in lung cancer and its occurrence between women
and men have been found or hypothesized to be related to
scveral factors, such as differences in smoking habits and
genetic, biologic, hormonal, and other differences between
the genders.22333536 Adenocarcinoma has always represented
the majority of lung cancer cases among nonsmoking pa-
tients.”-2.23 The association between smoking and lung can-
cer is much stronger for small cell carcinoma, squamous cell
carcinoma, and large ccll carcinoma than for adenocarcin-
oma.'0.37 The proportion of smokers among men is known to
be significantly higher than that among women according
to several previous reports,'-*# although we were not able to
directly evaluate the effect of potential gender differences in
smoking habits because detailed data on tobacco cxposure
were not recorded in this registry. According to a report by
the Health and Welfare Statistics Association in Japan, the
proportion of Japanese smokers was 70 to 60% for men,
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FIGURE 8. Disease-specific survival curves according to
gender for pathologic stage | in adenocarcinoma (A4) and
nonadenocarcinoma (B). The 5-year survival rate for patho-
logic stage | in adenocarcinoma is 85.3% for male patients
and 93.5% for female patients (p = 0.0000). The 5-year sur-
vival rate for pathologic stage | in nonadenocarcinoma is
77.1% for male patients and 81.9% for female patients (p =
0.14).

invariable 14% for women, from 1980s to 1990s.3¥ The
proportion of smokers for men is still higher than that for
women, although it has been reducing little by little.>® Smok-
ing is also closely related to cardiovascular and pulmonary
discascs, c.g., ischemic heart discase, cerebrovascular disor-
der, and pulmonary emphysema.? These discascs might Icad
to noncancerous death before cancer-specific death, Thus, the
better prognosis in women among patients with adenocarci-
noma might be partially attributed to the differences in the
incidence of noncancerous death between genders because
women would include fewer smokers than men. In fact,
Chang et al.¥ reported that the female-gender advantage in
survival for resected NSCLC changed to no survival advan-
tage for females after propensity score matching (variables:
age, smoking status, histologic types, and pathologic stages)
between males and females. Hanagiri ct al.®0 showed that
there was no gender difference in cancer-related survival
regardless of a significant female-gender advantage in OS for
patients with resected lung adenocarcinoma.
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FIGURE 9. Disease-specific survival curves according to
gender for pathologic stage Il in adenocarcinoma (A) and
nonadenocarcinoma (B). The 5-year survival rate for patho-
logic stage Il in adenocarcinoma is 53.4% for male patients
and 60.0% for female patients (p = 0.087). The 5-year sur-
vival rate for pathologic stage Il in nonadenocarcinoma is
61.1% for male patients and 69.3% for female patients (p =
0.42).

In this registry study, according to rclationship between
prognosis and the combination of histologic type and patho-
logic stage, women had significantly better DSS than men
only in patients with adenocarcinoma histology and patho-
logic stage I disease. Therefore, at the least, deaths of causes
other than lung cancer arc likely to affect survival difference
between genders except for patients with stage I adenocarci-
noma. A significant female-gender advantage in stage [ ade-
nocarcinoma persisted in DSS and OS. Stage 1 adenocarci-
noma in women would presumably include many
bronchioloalveolar carcinomas, which tend to occur often in
nonsmoking women, although histologic subtypes in adcno-
carcinoma was recorded in this registry.

Although the identification of factors that predispose to
operative mortality is beyond the scope of this study, an older
age at surgical resection and a higher number of pneumonec-
tomics for men could be related to the higher 30-day mortal-
ity among men in this series. The higher operative mortality
rate in male patients with lung cancer has been previously
reported. 4«2
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TABLE 2. Multivariate Analysis of Overall Survival for
Resected Cases of Non-small Cell Lung Cancer: Cox
Proportional Hazard Model (n = 12,509)

Variable RR 95% Cl p
Gender

Men 1.00

Women 0.626 0.580-0.675 0.000
Age (yr)

<350 1.00

50-70 1.287 1.118-1.482 0.000

>70 1.880 1.630-2.167 0.000
Smoking status

Non-/ex-smoker 1.00

Current smoker 1.003 0.926-1.087 0.938
Operative mode

Pneumonectomy 1.00

Lobectomy 0.926 0.826-1.038 0.189

Segmentectomy 1.155 0.959-1.391 0.128

Wedge resection 1.469 1.250-1.726 0.000
Surgical curability

Complete 1.00

Incomplete 1.630 1.480-1.796 0.000
Histology

Squamous cell carcinoma 1.00

Adenocarcinoma 0.938 0.874-1.007 0.076

Large cell carcinoma 1.418 1.237-1.627 0.000

Adcnosquamous ccll carcinoma 1.647 1.348-2.014 0.000
Tumor size (cm)

=1.0 1.00

1.1-1.5 1.276 1.006-1.620 0.045

1.6-2.0 1.646 1.323-2.049 0.000

2.1-25 1.712 1.378-2.128 0.000

2.6-3.0 1.748 1.402-2.178 0.000

3.14.0 1.576 1.257-1.975 0.000

4.1-5.0 1.914 1.519-2.412 0.000

5.1-6.0 1.977 1.552-2.520 0.000

=6.1 2.365 1.869-2.994 0.000
p-T status

TO 1.00

Tl © 0897 0602-1335 0591

T2 1.475 0.985-2.209 0.059

T3 1.923 1.277-2.895 0.002

T4 2.070 1.378-3.107 0.000
p-N status

NO 1.00

NI 1.874 1.716-2.047 0.000

N2 3.039 2.825-3.269 0.000

N3 4.872 3.965-5.986 0.000

RR, relative risk: Cl, confidence interval,

In conclusion, we found that women showed signifi-
cantly better 5-year survival than men after surgical resection
of NSCLC. Especially in adenocarcinoma, the survival ad-
vantage for women was significant in pathologic stages I and
I1, whereas in nonadenocarcinoma, this gender difference was
not significant in pathologic stage I or II. Although adeno-
carcinoma is the most common histologic type in both gen-

1600

ders, the proportion of adenocarcinoma and stage IA disease
in women was much greater than that in men. The incidence
of carly-stage adenocarcinoma might rcasonably account for
a better prognosis in women as a whole. Further studies
should focus on the identification of differences in the patho-
biological nature of early lung adenocarcinoma between
women and men.
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