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Summary Forthe scheduled future revision of the TNM staging system for tung can-

Lung cancer; cer, it is important that the present 1997 version be evaluated in a large population.

| Surgery: | - In 2001, the Japanese Joint Committee of Lung Cancer Registry sent a quastionnaire
-Progrosis; to 320 Japanese institutions regarding the prognosis and clinicopathological profiles
ﬁurviifai;'= . of patie_nts who ‘underwent the resection for primary lung neoplasms in 1994, We
S'taéé; N corr.zpi_led ;!je data for 7408 pa_'-:ients from 203 ins.titu‘tions (94.7%). Amon.g these, 6644
'»TQM classification patientswith hon-small cell histology were studied in terms of prognosis. The 5-year

- survival rate’of the entire group was 52.6%. The 5-year survival rates by clinical {c-)
stage weré as Totlows: 72.1% for |A (n=2423), 49.5% for IB {n=1042), 4B.7% for A
(n=150), 40.6% for IIB (n="746), 35.8% for 1A (h=1270), 28.0% for B (n=366) and
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20.8% for IV (n=147). The difference in prognosis between neighboring stages was
significant except for between IB and ilA and between HIB and W. The 5-year survival
rates by pathological (p-} stage were as follows: 79.5% for tA (n=2009), 60.1% for
1B {n=1418), 59.9% for 11A (n=232), 42.2% for HB (n=757), 29.8% for 1A (n=1250),
19.3% for BIB (n=719) and 20.0% for IV (n=259). The difference in prognosis between
neighboring stages was significant except for between B and A and between 1IB and
IV. The survival curves of stages IB and I|A were almost superimposed in both ¢- and p-
settings. These findings indicated that the present stages IB and 11A should be merged
into the same stage category. Otherwise, the present TNM staging system seemed
to well characterize the stage-specific prognosis in non-small cell lung cancer. The

future revision should focus on the subdivision of stages | and 1.
© 2005 Published by Elsevier Ireland Ltd.

1. Introduction

The THM classification published by the Unijon
Internationale Contre le Cancer (UICC)-has been
available worldwide since 1978 [1]. It has been
respected as a useful tool for describing the extent
of tumour spread, planning treatment and estimat-
ing the prognosis of patients. The present version
of the UICC staging system for lung cancer was
promulgated in 1997, and appeared in the 5th edi-
tioh of the TNM classification of malignant tumours.
This version divided stages | and Il into subcate-
gores A and B, respectively, and T3NONO tumeours

-were transferred from stages ilIA to 1B, Further-

mare, tumours in T4 category were defined to

include those with satellite intrapulmenary metas-

tasis within the same lobe.
The THM staging system is scheduled to be

revised in 2007, or some later year. To ensure this
revision is meaningful, issues in the present sys-

tem need to be addressed based on a database that
inctudes a large number of patients. Therefors, two

major Japanese societies dealing with lung cancer,.-

the Japan Lung Cancer Society and the Japanesé
Association for Chest Surgery, sought to perform a
retrospective registry on the prognosis and clinico-
pathological profiles of resected lung neoplasms.
The purpose of the present study was to clarify
the appropriateness and problems of the present
THM-staging system from a prognostic viewpoint
based on the results of this retrospective registry.

2. Materials and methods.

2.1. Questionnaire

The Japan Lung Cancer Society and the Japanese
Association for Chest Surgery established an ad hoc
task force, the Japanese Joint Committee of Lung
Cancer Registry, to perform a retrospective study

on the prognosis and clinicopathological profiles of
resected lung neeplasms. Only primary lung neo-
plasms that had been resected in 1994 at certi-
fied teaching hospitals in Japan were considered to
ensure a follow-up period of at least 5 years. Tumors
which were not resected at the time of thoraco-
tomy (exploratory thoracotomy) were not included.
In 2001; the cofmmittee sent a questionnaire form
to 320 teaching hospitals in Japan. The following 27
items wereincluded in the questionnaire: gender,
age, clinical (c-) T, c-N, c-M, c-stage, preopera-
tive treatment, surgical procedure, extent of lymph
node dissection, curability, residuat tumar, ptimary
.Eite.by lobe, tumor diameter, histology, organ inva-

" sfory, pleural involvement, pleural dissemination,

-intfapulmonary metastasis, pteural cytology, patho-
logicat (p-) T, p-N, p-M, p-stage, location of nodal

" metastasis, survival time, recurrence and cause of

death. Recurrent or multiple lung cancers were
not included in this registry. There were replies
from 303 institutions (94.7%), and the data forms of
7408 patients were compiled. The histology of the
tumor was described according to the World Health
Organization classificaticn [2], and low-malignant
tumors were also included in this registry. All of the
patients were staged according to the 5th edition of
the UICC-TNM staging system, which was puiblished
in 1997 [11.

2.2. Patients

Fifteen patients (0.2%) were excluded from the
study because of an incomplete description of data.
The present study focused on patients with only
non-small cell histology (adenocarcinoma, squa-
mous cell carcinoma, large cell carcinoma and
adenosquamous carcinoma). Therefere, among the
remaining 7393 cases, excluding 743 patients with a
histology of small cell carcinoma or other low-grade
malignant tumacur, 6644 patients (83.9%) were stud-
jed with regard to their prognosis. There were 4601
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Prognosis of resected non-small cell lung cancer

males {69.6%) and 2010 females (30.4%), and the
description regarding the gender was not given in
33 patients. They ranged in age from 19 to 90
years, with an average of 64.5 years. The most com-
mon histologic type was adenocarcinoma in 3922
patients (39.0%), followed by squamous cell carci-
noma in 2300 (34.6%), large cell carcinoma in 245
(3.7%} and adenosguamous carcinomain 177 (2.7%).

2.3. Statistical analysis

The survival time was defined from the date
of surgery to the last foellow-up date. The sur-
vival curves were estimated by the Kaplan—Meier
method, and the difference in survival was tested
by the log-rank test. The inftuence of variables on
the survival was also analyzed by the CoX’s propor-
tional hazard model. A P-value of less than 0.05 was
considered significant.

3. Results

3.1. Distribution of c-/p-stage

Patients were staged both before (c-) and after (p-)
surgery. Patients were distributed according to c-
stage as follows: stage |A (n=2423, 36.5%), stage
1B (n=1542, 23.2%), stage llA (n=150, 2.3%), stage
1B (n=746, 11.2%), stage 1A (n=1270, 19.1%},
stage B (n=366, 5.5%) and stage IV (n=147,
2.2%). Patients were distributed according to p-

stage as follows: stage IA (n=2009, 30.2%), stage IB

{n=1418, 21.3%), stage lIA (n=232, 3.5%), stage 1B

{(n=757, 11.4%), stage A (n=1250, 18.8%), stage.

B {(n=719, 10.8%) and stage 1V (n=259, 3.9%).

3.2. Survival by c-stage

A survival curve for the entire 6644 patients is
shown in Fig. 1. The 5-year survival rate was
52.6%. Survival curves according to the c-stage
are shown in Fig. 2. The 5-year survival rates
according to ¢-stage were as follows: 72.1% for
A {n=2423), 49.9% for 1B (n=1542),"48.7% for
HA (n=150), 40.6% for lIB (n=746), 35.8% for HIA
(n=1270), 28.0% for IIB (n=2366) and 20.8% for
IV (n=147). The difference in survival was tested
between neighboring stages. Thefe was a signifi-
cant difference in survival between stages 1A and
1B (P=0.0000), between ilA and B3 (P=0.0458},
between 1IB and 1A (P=0.0439) and between IHA
and HIB (P=0.0000). However, there was no differ-
ence hetween |B and 1A (P=0.4969) or between III1B
and IV (P=0.1577). The survival curves of stages IB
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Fig. 1 A survival curve for all of the patients (1= 6644).
The S-year survival rate for the entire group is 52.6%.
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Fig. 2 Survival curves according to c-stage. The 5-year
survival rates accerding to c-stage were as follows: 72.1%
for |A (n=2423), 49.9% for IB (n=1542), 487% for IlIA

“{n =150}, 40.8% for HB {n=746), 35.8% for lllA (n=1270),

28.0% for 1B (n=366) and 20.8% for IV {n=147). There is a
significant difference in survival between stages lA and IB
(P =0.,0000), between IlA and 1iB (P=0.0458), between |IB
and I1A (P=0.0439) and between IliA and 118 (P=C.0000).
There is no difference between 1B and 1A (P=0.4969) or
between 1IB and IV (P=0.1577).

and I1A were almost superimposed. Survival was fur-
ther compared in stages A, 1B, IA and IIB.

The differerces between stages IA and A
(P =0.0000) and between IB and 1B {P=0.0000} were
significant.

3.3. Survival by p-stage

Survival curves according to the p-stage are shown

.in Fig. 3. The 5-year survival rates by pathologi-

cal p-stage were as follows: 79.5% for IA (n=2009)},
60.1% for IB (n=1418), 59.9% for 1A (n=1232), 42.2%
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Fig. 3 Survivael curves according to p-stage. The 5-
year survival rates by pathological p-stage were as fol-
fows: 79.5% for 1A (n=2009), &0.1% for IB (n=1418),
59.9% for A {n=232), 42.2% for 1B (n=757), 29.8% for
A (n=1250), 19.3% for MIB {(n=719) and 20.0% for IV
(n=259). There is a significant difference in survival
betweeh stages |A and 1B (P=0.0000), between IlA and
B (P=0.0000), between 1B and lIA (P=0.0000) and
between IHA and lIIB {P=0.0000). However, there is no
difference between 1B and A (P=0.9832) or between IliB
and IV (P=0.8833).

for HB {n=757), 29.8% for tIA (n=1250), 19.3% for
HiB (n=719) and 20.0% for IV (n=259). The differ-
ence in survival was tested between neighboring
stages. There was a significant difference in sur-

vival between stages{A and IB {P=0.0000), between -
1B and WA

HA and {IB (P=0.0000), between
(P=0.0000} and between llIA and 1B {(P=0.0000).
However, there was no difference between IB and
llA (P=0.9832) or between IIB and IV (P=0. 3833)
The survival curves of stages IB and HIA were almost

superimposed. Survival was further comparéd in -

stages |A, 1B, I1A and HIB. The differences bétween
stages |A and lIA (P=0.0000) and between iB and IIB
{P=0.0000) were significant.

3.4, Survival by gender, age and .
histology

Supvival was also studied with regard to gender, age
and histology. The survival curves according to gen-
der are shown in Fig. 4. The S-year survival rates
far men (n=4601) and women (n=2010) were 48.6%
and 61.8%, respectively. This difference was statis-
tically significant (P=0.0000). The survival curves
according to three age groups are shown in Fig. 5:
less than 50 years (n=548), equal to or more than
50 years and less than 70 years (n=3908) and equal
to or more than 70 years: (n=2185). Their 5-year
survival rates were 56.6%, 55.7% and 45.7%, respec-
tively. The patients of equal to or more than 70

Fig. 4 Survival curves according to gender. The 3-year
survival rates of meh (n=4601) and women (n=2010) are
48.6% and 61.8%, respectively. The difference is signifi-
cant (P=0.0000).

years of age had significantly worse prognosis than
patients of other age groups (P=0.0000, 0.0000).
The survival ¢urves according to histologic type ate
shown _in Fig. 6. The 5- -year survival rates by his-
tologid:itype were as follows: 56.0% for adenocarci-
noma (13 3922), 48.6% for squamous cell carcinoma
(n=2300);, 46.7% for large cell carcinoma {n=245)
and 35.6%for adenosquamous carcinoma (n=177).
Survival worsened in the order of adenocarcinoma,
squarnous cell carcinoma, large cell carcinoma and
adenosquamous carcinoma. Adenocarcinoma had a
significantly better prognosis than all of the other
histologic types (P=0.0000). There were also sig-
“dificant differences in survival between adenocar-
cinoma and squamous cell carcinoma (P=0.0000)
and between large cell carcinoma and adenosqua-
mous carcinoma {P=0.0313).

Survival Function
1.6

.61 <50
E0=< 10 <70
A >=70

Survival Probability
tn

o 1 2 3 :1 5
years

Fig. 5§ Survival curves according to three age groups.
Groups were defined as those <50 {n=548), 50= to <70
{n=3908), =70 (n=2185). The 5-year survival rates are
. 56.6%, 55.7% and 45.7%, respectively. Age of equal to or
maore than 70 years has a significantly worse prognosis
than the other two age groups (P=0.0000, 6.0C0}.
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Fig. 6 Survival curves according to histologic type. The
5-year survival rates according to histologic type are
as follows: 56.0% for adenocarcinoma (n=3922), 48.6%
for squamous cell carcinoma (n=2300), 46.7% for large
cell carcinoma (n=245) and 35.6% for adenosquamous
carcinoma (n=177). Adenocarcinoma has a significantly
better prognosis than all of the other histologic types
(P=0.0000). A significant difference in survival is also
seen between adenocarcinoma and squamous cell car-
cinorma {P=0.0000) and bstween large cell carcinoma
and adenosquamous carcinoma (P=0.0313). AD, adeno-
carcinoma; 5Q, squamous cell carcinoma; LG, large cell
carcinoma; AS, adenosguamous carcinoma.

m 3.5, Multivariate analysis

w To identify the significant factors possibly affect-
wo ihg the sunvival of the patients with resected tung

Tt Facld g

cancer, the following variables were entered to the
mulitvariate analysis: gender, age, histology, ¢- and
p-stage. Since c- and p-stages obviously correlate
each other, theses two viariables were tested inde-
pendently in the combination with other variables.
The results of the multivariate analysis was shown
in Tabte 1 (including p-TNM stage). These factors
(gender, age, histology and p-stage) were all sig-
nificantly prognostic. In a setting including c-THM
stage, they were also demonstrated to be signifi-
caht prognostic factors.

4, Discussion

The present study had some characteristic features
because of the nature of the data obtained by the
questionnaire-based retrospective registry. First,
the number of patients analyzed was the greatest
among all siniilar published studies. Second, treat-
ments were administered only during 1994. Third,
more than 300 Jdpanese teaching institutions, not
just one yparticipated in this study. Fourth, the reg-
istry was limifed to surgically resected cases.

In the 'past literature, there have been four
ma]on studies that have dealt with the prognosis of
1000 or-mare patients with lung cancer who were
surglcally resected (Tables Z and 3) [3—6]. These
data were all obtained from a single institution and

_cases were accumulated over a very long period of

Variables: : © ¥,

Ge'ndér :
Male ..
Female

Age (yearsj
<SD N
SU<: c70
70<

sttologlc type .
Adenocazcmoma ;
: Squamous cel[ c:arcmuma P

0432 -

Large cefl’ carcinoma - _ 0,945-1,350 -, 0,380
'=Adenosquamou5 cafcmoma : 1.179-1.715 0.000 -
Pathologicat stage e :
;A : e ) . : Ré_'fel'EﬂCé: ) o - . . L g
B . 1,958 ‘ 1734 2.212 . .0.000-
AT e S, 2087 1.676-7.6D1 - '0.000
HB ; B = 3752 2.847-3:714 0.000
HA ©ot 4994 b 4,397-5.515 s 0.800
s : o R A &k 74 | . .6395-8.90 0+t 0.000
v N T S L C6.455-6.015 - .7-0.000
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Table 2 Clinical 5-year survwal rate (%) reported in the hterature with 1000 or more pahents according to the

1997 THA stagmg system

‘Present serles ':Moua;t_ain {3]

Vin'Rens et al. [4]  Naruke et al. [51" Fang et ai. [6]

.. (2008) 7 . ) .
No.of patients ~ * - 6644 -* 5319° 7 . 7T 2381 3043 . 1905
Accumulation period 1. 14 23 . 7 B 35
{year) T : S S
Hisiology Non-small cell  Non-smallicell Non-small cell Al All
c-Stage . o . ' T :
S 7 D 3 R L _ 08 - -
B . - . 499 - T 38, L= - 4 - -
A Soaey 34 I DAL e -
IiB : 40 B - 47 - e ~3B.8Y32E . v -,
MIA - o< -7 SR i S - i L W3R
H1:] 5o S N £ LT E e ~
[\ . 1 b - .
“a TZN‘IMU- ) '
BT3NOMO.
© T12NZM0S
4 TINI2MOg - .,
‘EAny'INSMO
’thianyNMD

from 14 to 35 years. In contrast, the present study
considered a large number of patients who were all
treated within the same year. Therefore, the back-
ground of patients in the present study differs from
that of previous studies with regard to their het-
erogeneity. While single institution studies might

be able to minimize any institutional differences - .
in surgical care, the long period of case accumula- *
tion strongly affects the quality of the evaluation’

of patients with regard to the extent of local and

systemic tumour spread. For example, preopera® *

tive assessment should be considered complétely

different befare and after the introduction of CT; |

which only became available in early 1980s, Other

[

diagnostic, modalities have also greatly advanced
over such long periods. In this regard, the present
study more precisely reflected the contemporary
stage specific prognoses of patients with lung can-
cer, by limiting the time-dependent factors such as
changes in patient evaluation and care.

~ Ah-important finding in this study is that the
stage-specific survival curves were in exactly the
.égr_ne order from stages IA~!V in both the c¢- and
p-settings. These suggest that the present stag-
ing system could be used to successfully categorize

"patients into groups with similar prognostic proper-

ties and makes it possible to plan their treatment
and predict the prognosis before and even after

Table 3’ Pathoiogi‘é”al (pastoperative} -year surVWal rate %} reported in the hterature With 10{30 or more pat;ents

_accardmg to the 1997, TNM agmg system“ L
S e :'Mountam [3].

A ’\,_'fan Beij_s'vfe_f al. [4]

_N:aruk el [‘533 ["é_yi;g; e_t _ai.: {67

‘No. of patients 5319

Agcumulation- per: 14
* {yedr) ' S
Histology *-_i*Non-small celt. | Non-small.cell
p-Stage T
AT SRt 795 ‘67
B peoo . TR0 57
BA LT3 599 e L 1o BB
" HB . T2z 039 s
A s 88T L ia3 L
.- 13IB - 193, s
v

Nonsmall celt .

s

: 2(’}_:0___ E

= D P T
S R =)V Lo Bt
.7 B 56.9 - 32:9
33T e A 34.5
A9 L - S 136 " 23,6
R 1% 159 &,
7.

— i G x5
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treatment. Therefore, in general, the present TNM
staging system should be considered acceptable,
except for a few points discussed belaw.

The survival noted in the present study was com-
pared with that in previous reports as shown in
Tables 2 and 3. Even though the same TNM stag-
ing system was used, the survival rate of stage A,
especially of pathological stage 1A, was better in
the present and Naruke’s studies than in the oth-
ers by approximately 10%: about 80% versus 70%. In
contrast, for other stage categories, the difference
in survival was not so remarkable. This might be
atiributed to a difference in surgical/pathological
evaluations, especially for lymph nodes in the hilum
and mediastinum. Hilar/mediastinat lymph node
dissection was routinely performed in most teach-
ing hospitals throughout Japan, which made nodal
assessment more accurate after surgery. Therefore,
the stage 1A was more homogeneous, and its sur-
vival was estimated to be better. The difference
in survival might be mainly explained by the stage
migration, and the prognostic impact of noda! dis-
section is stilt unclear.

The most remarkable finding in the present study
was the overlapping prognoses of patients with
neighboring stages. Such overlap was seen between
stages IB and 1A as well as batween stages B and
V. The former is a much maore important, since the
patients with resected stage 11IB and IV disease in
this study might not represent the whole population
of these stages. Despite the different stage cate-
gories, the survival curves of stages IB and |1A were
almost superimposed, with 5-year survival rates of

49.9% and 48.7% (c-stage) and 60.1% and 59.9% (p;-..

stage), respectively. There was no significant dif-

ference in survival for both the c- and p-settings:.
These findings clearly indicate that there is a need

to revise the stage grouping. The current stages 1B
and A should be merged together into the samie

group as a new stage 1B or 1A, In the former-case,
the current stage iIB is called new stage Il with-
out a subcategory. In the latter case, the cuirent
stage |A is to be called new stage | without a sub-
category. Otherwise, the division of stage IB may
generate two categories with two different prog-
noses. The better IB subcategory is deﬁned as new
stage 1B, and the worse 1B subcategory is defined
as a new stage llA, together with:the current HA.
The subcategorization of the current 1B according
to a tumour diameter of 3 cm imight be one idea, as
has been described previously [7]. A discussion is
underway to make a proposal for. the next revision
by the Committee.

One more impartant finding of the present study
was the demonstration of several important fac-
tors which are closely related the prognosis of the

patients with resected lung cancer. In this study,
the prognostic significance of the gender, age and
histologic type was clearly demonstrated in both
univariate and multivariate anatyses in these large
populations. That is, the female patients of less
than 70 years of age with adenocarcinoma histol-
ogy had a significantly better survival than those
without, and these findings corresponded fo the
former publications [8). These findings might be
impaortant in the future trial invelving resectable
tung cancer when we stratify the patients by prog-
nostic factors. In the present study, the histologic
category as adenocarcinoma might have fncluded
bronchioloalveolar carcinoma (BAC). Since the BAC
has been defined as the non-invasive, earlier form
of adenocarcinoma since 1997, the better survival
is being shown. However, we did not include BAC as
an independent category in this registry study (all
cases were resected before 1997), and its prognos-
tic significance was not demonsirated. The future
study should. deﬁmtwely include this category inde-
pendently,

The ll_rmm ‘of the present study must also be
addresseq, This retrospective registry only included
resectad t;éi'ses Generally, patients with advanced
dlsease such, as stages lll and IV are not candidates
for surgery, and chemoradiotherapy or chemother-
apy -is selécted as standard care in such cases.
Therefore the patients in stages Il and 1V in this
study did not represent the whole population of

.these stage groups. To clarify their ‘true’ prog-

noses, it would be important to include unresected
cases, which were excluded from this retrospec-

,tive, guestionnaire-based study. Another prospec-

tive registry is underway by the Japanese Joint
Committee of Lung Cancer Registry, and the results
should be available soon.

For the future scheduled revision of the TNM
staging systemn in 2007 or some later date, the accu-
mulation of a large volume of solid survival data and
rational discussion are indispensable in the inter-
national cornmunity. The revision should also con-
sider the case of use and the wide applicability of
the system. Thus, the next few years should be
an important time for future revisions in this area
wortdwide.
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