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CHEST

The New Lung Cancer Staging System

Special Feature

Frank C. Detterbeck, MD, FCCP; Daniel |. Boffa, MD;
and Lynn T. Tanoue, MD, FCCP

The International Association for the Study of Lung Cancer (IASLC) has conducted an extensive
initiative to inform the revision of the lung cancer staging system. This involved development of
an international database along with extensive analysis of a large population of patients and their
prognoses. This article reviews the recommendations of the IASLC International Staging
Committee for the definitions for the TNM descriptors and the stage grouping in the new

non-small cell lung cancer staging system.

Lung Cancer; NSCLC = non-sma
UICC = Union Internationale Contre le Cancer

Abbreviations: AJCC = American I]oint Committee on Cancer; IASLC = International Association for the Study of
1 cell lung cancer; SEER = Surveillance, Epidemiology, and End Results;

(CHEST 2009; 136:260-271)

D efinition of the stage is an essential part of the

approach to patients with cancer, and it has led
to the development of a universally accepted stage
classification systems for most tumors. The Union
Internationale Contre le Cancer (UICC) and the
American Joint Committee on Cancer (AJCC) serve
as the official bodies that define, periodically review,
and refine the stage classification systems. The 6th
edition of the staging system was published in 2002,
and the 7th edition will be published in 2009. In
preparation for this, much work has been done by
the International Association for the Study of Lung
Cancer (IASLC) to recommend changes that are
based on a large international database and are
backed by careful validation and statistical analysis.
This article reviews the development and final rec-
ommendations of the IASLC International Staging
Committee for non-small cell lung cancer (NSCLC),

From Thoracic Surgery (Drs. Detterbeck and Boffa), Section of
Pulmonary and Critical Care Medicine (Dr. Tanoue), Yale
University School of Medicine, New Haven, CT.

The authors have reported to the ACCP that no significant
conflicts of interest exist with any companies/organizations whose
products or services may be discussed in this article.
Manuscript received April 11, 2008; revision accepted February
11, 2009.

Reproduction of this article is prohibited without written permission
from the American College of Chest Physicians (www.chestjournal.
org/site/misc/reprints.xhtml).

Correspondence to: Frank C. Detterbeck, MD, FCCP, Professor
and Section Chief, Thoracic Surgery, Yale University School of
Medicine, 330 Cedar St, BB 205, New Haven, CT 06520-8062;
e-mail: frank.detterbeck@yale.edu

DOI: 10.1378/chest.08-0978

260

which have been accepted by the UICC and AJCC for
the new edition.

For editorial comment see page 6

The TNM staging system for lung cancer dates
back to an initial proposal by Dr. Clifton Mountain
that was adopted by the AJCC in 1973 and by the
UICC in 1974. The original system was based heavily
on intuition with limited corroboration from a
database of 2,155 patients from the MD Anderson
Cancer Center in Houston, TX. Subsequent revi-
sions of the TNM staging system continued to be
based on this database, which grew to include 5,319
cases at the time the lung cancer staging system was
last revised in 1997. The limitations of this system are
that it was based on what was essentially a single
institution series, included a limited number of
patients (so that many subgroups were quite small),
spanned a long time frame, and was weighted some-
what toward surgically treated patients by the nature
of the database. Nevertheless, this early work laid a
significant foundation and defined a staging system
that has held up very well even in comparison with
the new IASLC staging system.

FUuNDAMENTALS OF THE UICC/AJCC
STAGING SYSTEM

The NSCLC stage classification is based on the
TNM system, which is used for most cancers. The T
descriptor defines the extent of the primary tumor,
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Table 1—Types of Staging Assessments

Table 2—Residual Tumor After Treatment

Prefix Name Definition Symbol Name Definition

c Clinical Prior to initiation of any treatment, using any RO No residual No identifiable tumor remaining;
and all information available (eg, including negative surgical margins
mediastinoscopy) R1 Microscopic residual ~ Microscopically positive margins

p Pathologic ~ After resection, based on pathologic but no visible tumor
assessment remaining

y Restaging  After part or all of the treatment has been R2 Gross residual Gross (visible or palpable) tumor
given remaining

r Recurrence Stage at time of a recurrence

a Autopsy Stage as determined by autopsy

the N descriptor the extent of involvement of re-
gional lymph nodes, and the M descriptor the extent
of spread to distant sites. The staging system is based
solely on the anatomic extent of disease. Other
factors, such as clinical symptoms or molecular bio-
logical characterization of the tumor, have not been
included. Increasing T status reflects tumors that are
larger or invasive into more peripheral (ie, visceral
pleura, chest wall) or more central structures (ie,
lobar or mainstem bronchus, mediastinum). In lung
cancer, nodal staging depends on the location of
involved nodes (as opposed to the number of nodes).
The M descriptor defines the presence or absence of
more distant metastatic disease.

The method of staging has a major impact on the
prognostic implications of the stage classification, a
fact that is well recognized by the UICC and AJCC
as shown in Table 1. The two most commonly
encountered types of stage assessment are clinical
staging (the stage determined using all information
available prior to any treatment) and pathologic
staging (determined after a resection has been car-
ried out). The extent of clinical staging can vary from
a clinical evaluation alone (history and physical ex-
amination) to extensive imaging (CT/PET scans) or
invasive staging techniques. It must be emphasized
that a surgical staging procedure (such as mediasti-
noscopy) is still part of clinical staging because
surgical resection as a treatment has not taken place.
Clinical stage is denoted by the prefix “c¢” and
pathologic stage by the prefix “p.” The UICC also
defines a classification system for the presence or
absence of residual tumor after treatment, as shown
in Table 2. Typically this is applied to describe the
completeness of a surgical resection.

DEVELOPMENT AND METHODOLOGY OF THE
TASLC STAGING SYSTEM

A proposal to develop an international effort to
inform a future revision of the TNM staging classi-
fication for lung cancer originated in 1996 at a

www.chestjournal.org

workshop sponsored by IASLC. An international
committee was established and work began in 1999.
An unrestricted grant from Eli Lilly and Company
enabled the establishment of a database (Eli Lilly
and Company played no role in the data collection,
analysis, or recommendation development process).
The database was developed in cooperation with
Cancer Research and Biostatistics (Seattle, WA),
which is an independent scientific foundation and
the statistical center for the Southwest Oncology
Group. Data elements and definitions were finalized
in October 2002. Data were collected from multiple
sources and sites around the globe. Committees
were formed to analyze the data and develop recom-
mendations (including validation and methodology,
T, N, M descriptors, nodal chart, prognostic factors,
and small cell lung cancer). The initial recommen-
dations were revised and approved by the full IASL.C
International Staging Committee. These proposals
were published in a series of detailed articles in the
Journal of Thoracic Oncology in 2007.2-6 The pro-
posed staging recommendations were presented to
the AJCC and UICC in 2007, were approved by
these bodies, and are slated to be published in the
7th edition of the UICC Staging Manual in 2009.

At the time the database was closed to additional
entries, 100,869 cases had been submitted from 45
sources in 20 countries.” The final data set involved
81,015 cases after exclusion of ineligible cases (due
to incomplete information in 42%, outside the 1990
to 2000 time frame in 28%, unknown histology in
13%, incomplete survival data in 6%, recurrent cases
in 6%, and ineligible histologic types in 6% [carci-
noid, sarcoma, and others]).>” Small cell lung cancer
accounted for 16% and NSCLC for 84% of cases.
Only the NSCLC cases were used to derive the T, N,
M descriptors and stage groupings reviewed in this
article. SCLC and carcinoid tumor staging are ad-
dressed in separate publications.®® The database
included cases from four continents (the proportion
of NSCLC cases is as follows: Europe, 58%; North
America, 21%; Asia, 14%; and Australia, 7%). Sub-
mitted cases came from series (40%), registries
(30%), and clinical trials (30%). Treatment involved
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surgery only in 41%, radiotherapy only in 11%,
chemotherapy only in 23%, and combined modalities
in the rest. Clinical staging included patients subse-
quently treated with neoadjuvant (preoperative)
therapy, whereas preoperatively treated patients
were excluded from analyses of pathologic staging.
Subsets of the NSCLC patients were defined that
met the analytic requirements for each T, N, M
analysis. These subsets were substantially smaller
than the entire group of NSCLC patients within the
IASLC database. For example, clinical and patho-
logic T stage involved 5,760 and 15,234 cases, re-
spectively, that were MO and included a complete set of
¢INM or pTNM as well as sufficient T descriptor
details.? For clinical and pathologic N stage, 38,265 and
28,371 cases, respectively, were selected that were cMO

with sufficient N status assessment (any T).> For M
stage, 6,596 cases were included that were ¢cM1 or had
an additional nodule in a separate ipsilateral lobe.* The
definition of stage grouping involved 13,267 clinical
stage and 16,937 pathologic stage patients.>

The major determinant chosen for development of
subgroups of T, N, and M descriptors as well as the
stage groupings was the overall survival, based on the
best stage (pathologic, if available; otherwise clini-
cal). Regrouping of stage descriptors was allowed,
sacrificing backward compatibility with the previous
TNM system in favor of greater simplicity. Stage
grouping schemes were developed using a recursive
partitioning and amalgamation algorithm, and vali-
dated as described later. Care was taken to prevent a
deviant subset involving unstable curves or small

Table 3—Definitions for T, N, M Descriptors

Descriptors Definitions Subgroups*
T Primary tumor
TO No primary tumor
T1 Tumor = 3 cm,t surrounded by lung or visceral pleura, not more proximal than the lobar bronchus
Tla Tumor = 2 cmt Tla
T1b Tumor > 2 but = 3 ecmt Tlb
T2 Tumor > 3 but =7 ecmt or tumor with any of the following}:
Invades visceral pleura, involves main bronchus =2 em distal to the carina, atelectasis/obstructive
pneumonia extending to hilum but not involving the entire lung
T2a Tumor > 3 but =5 cmt T2a
T2b Tumor > 5 but =7 emt T2b
T3 Tumor > 7 cm; T3,
or directly invading chest wall, diaphragm, phrenic nerve, mediastinal pleura, or parietal T3
pericardium;
or tumor in the main bronchus < 2 em distal to the carina§; T3centr
or atelectasis/obstructive pneumonitis of entire lung; T3centr
or separate tumor nodules in the same lobe T3gucen
T4 Tumor of any size with invasion of heart, great vessels, trachea, recurrent laryngeal nerve, T4,
esophagus, vertebral body, or carina;
or separate tumor nodules in a different ipsilateral lobe T4 1,5 Nod
N Regional lymph nodes
NO No regional node metastasis
N1 Metastasis in ipsilateral peribronchial and/or perihilar lymph nodes and intrapulmonary nodes,
including involvement by direct extension
N2 Metastasis in ipsilateral mediastinal and/or subcarinal lymph nodes
N3 Metastasis in contralateral mediastinal, contralateral hilar, ipsilateral or contralateral scalene, or
supraclavicular lymph nodes
M Distant metastasis
MO No distant metastasis
Mla Separate tumor nodules in a contralateral lobe; Mlac,,, Nod
or tumor with pleural nodules or malignant pleural dissemination|| Mlap pigsem
M1b Distant metastasis Ml1b
Special situations
TX, NX, MX T, N, or M status not able to be assessed
Tis Focus of in situ cancer Tis
T1§ Superficial spreading tumor of any size but confined to the wall of the trachea or mainstem Tl
bronchus

*These subgroup labels are not defined in the TASLC publicationsz‘5 but are added here to facilitate a clear discussion.

tIn the greatest dimension.
1T2 tumors with these features are classified as T2a if =5 cm.

§The uncommon superficial spreading tumor in central airways is classified as T1.
[Pleural effusions are excluded that are cytologically negative, nonbloody, transudative, and clinically judged not to be due to cancer.
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FIGURE 1. Prognosis according to size category. A: overall
survival by tumor size for patients with ¢T1-3NOMO tumors using
the TASLC classification. Modified from Rami-Porta et al.2 B:
overall survival by tumor size for patients with pT1-3NOMO RO
tumors using the IASLC classification. Modified from Rami-
Porta et al.2 Centr = central; Inv = invasion; MST = median
survival time (months); 5-year = 5-year overall survival.

numbers of patients from driving a recommendation,
unless the effect was consistent and externally vali-
dated in a population-based series.

The proposed staging revisions were both inter-
nally and externally validated.® Internal validation
required that differences in outcomes among the
proposed subgroups were consistently observed
within each type of database and geographic region,
as well as the time period (from 1990 to 1995 vs from
1995 to 2000) for stage groupings.2® Furthermore,
for the T descriptor size categories and the stage
groupings, the cases used were separated into a
randomly selected training set involving approxi-
mately two thirds of the cases and a validation set
involving the rest.256 In each analysis this validation
confirmed the training set results. Finally, the pro-
posed descriptors were externally validated against
the Surveillance, Epidemiology and End Results
(SEER) database from the same time period, con-
trolling for cell type, gender, age, and region.

www.chestjournal.org

100% = ) Definition Deaths/Pts MST __ 5-Yr
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20%
0% ]
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FIGURE 2. Prognosis according to additional nodules, T4 invasion,
and pleural dissemination. A: overall survival for patients with
¢T3,4/cM1a status due to additional tumor nodules using the IASLC
classification (any ¢N), compared with other categories of T3 and T4.
Modified from Rami-Porta et al.2 B: overall survival for patients with
pT34/pMla status due to additional tumor nodules using the
IASLC classification (any pN, any R), compared with other catego-
ries of T3 and T4. MO(Eﬁed rom Rami-Porta et al2 Add1 =
additional; Pts = patients. See the legend of Figure 1 for abbrevia-
tions not used in the text.

Some details of the analyses are worth noting. The
size criteria for the T descriptor are quite robust and
broadly applicable, having been extensively vali-
dated. The optimal size cutpoints were initially de-
termined using a pNO RO learning set (rounded to
the nearest whole centimeter).2 This was then tested
in a pNO RO validation set as well as in other node
stage groups and in incompletely resected patients.
The analysis was also confirmed within different
histologic types of NSCLC, among different types of
databases and geographic regions. In contrast, the
analysis of the impact of additional nodules in the
primary tumor lobe or in a different ipsilateral lobe is
derived from a potentially skewed population,
namely primarily resected patients from Asia and
Australia. Nevertheless, the results were supported
by data from other geographic regions and by SEER
data.? The N status analysis involved a large number
of patients and was consistently a major prognostic
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factor in all regions and database types. However,
survival was consistently better in each N category in
Asian/Australian patients, intermediate in North
American, and worse in European patients. The M
descriptor analysis was almost exclusively based on
clinically staged patients for distant metastases and
contralateral lung nodules, but 34% of patients with
pleural dissemination and 53% of patients with
additional nodules in a different ipsilateral lobe were
pathologically staged (ie, resected) patients.*

T DESCRIPTOR

The IASLC International Staging Committee an-
alyzed the effect of tumor size in detail, in part
because there were many patients in whom reliable
information was available. The size threshold of 3 cm
was confirmed as a significant cutpoint and retained
as a definition of a T1 vs a T2 tumor. In addition,
significant cutpoints were identified at 2, 5, and 7
cm. Tumors > 7 cm had survival that tracked with
other definitions of T3 (ie, invasion or central loca-
tion) and are therefore placed within this group. The
2-cm and 5-cm additional cutpoints were addressed
by the definition of subgroups of T1 (T1a and T1b)
and T2 (T2a and T2b). The survival differences
between each of these size subgroups were highly
statistically significant in pathologically staged pa-
tients, regardless of pN status or R status. Among
clinically staged patients, survival differences be-
tween cTla, ¢T1b, and ¢T2a were not consistently
statistically significant, probably due to the smaller
numbers of patients for whom these data were
available. Table 3 summarizes the definitions of the
T descriptor subgroups. The survival curves for the
size categories of the T descriptor for clinically and
pathologically staged patients are shown in Figure 1.

The prognostic value of additional tumor nodules
was also investigated. (Nodules were counted as
synchronous primary cancers only if they were of
different histologic types or were explicitly defined
as synchronous primary cancers in the source data-
base.) Patients with additional satellite nodules in the
same lobe as the primary tumor had relatively good
survival, similar to T3 patients, and therefore are
now classified as T3 (previously classified as T4). The
survival of these patients (T3g,..) was statistically
significantly better than patients with T4 tumors
because of invasion of major mediastinal structures
(T4,,,). However, the prognosis of these patients
(T4,,,) is not statistically different than that of
patients with an additional tumor nodule in a differ-
ent ipsilateral lobe (T4y,,; xoa)- Therefore, an ipsilat-
eral nodule in a different lobe is now classified as T4
(previously classified as M1). In contrast, clinically
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FIGURE 3. Prognosis according to the N category. A: overall
survival by cN category (any ¢T, ¢cMO) using the IASLC classifi-
cation. Reproduced from Rusch et al.? B: overall survival by pN
category (any pT, pMO) using the IASLC classification. Repro-
duced from Rusch et al.? 1-yr = 1-year overall survival. See the
legend of Figure 1 for abbreviations not used in the text.

staged patients with pleural dissemination clearly
have statistically significant worse survival than T4 by
invasion (T4y,,) or than patients with an additional
nodule in a different ipsilateral lobe (T4, woa)-
Therefore, patients with pleural dissemination are
classified as Mla. The survival curves for clinically
and pathologically staged patients in these subgroups
are shown in Figure 2, A and B, respectively.
Although the survival is generally similar for the
subsets of patients included by the revised defini-
tions of T3 and T4, some findings in the IASLC
analysis suggest that there are instances where dif-
ferences between the subsets of T3 and T4 patients
may be important. For example, the survival curves
of T4y, and T4y, noa patients do not necessarily
track together closely, suggesting there may be dif-
ferent factors at work leading to the observed out-
comes in each of these subsets. In addition, it should
be noted that resected patients with an additional
tumor nodule in a different ipsilateral lobe exhibit good
5-year survival rate (48% for pT4; . noa NO MO RO;

Ipsi

Special Feature

Downloaded from www.chestjournal.org at Navarra University on July 20, 2009
Copyright © 2009 American College of Chest Physicians


http://www.chestjournal.org/

Supraclavicular zone
1 Low cervical, supraclavicular, and
sternal notch nodes

SUPERIOR MEDIASTINAL NODES
Upper zone
B 2R Upper Paratracheal (right

. 2L Upper Paratracheal (left)

. 3a Prevascular

. 3p Retrotracheal

B 4R Lower Paratracheal (right
4L Lower Paratracheal (left)

AORTIC NODES

.5 Subaortic

6 Para-aortic (ascending aorta or phrenic)l

AP zone

INFERIOR MEDIASTINAL NODES

Subcarinal zone
7 Subcarinal
Lower zone
ﬁ 8 Paraesophageal (below carina)
. 9 Pulmonary ligament
N1 NODES
Hilar/Interlobar zone
10 Hilar
" 11 Interlobar
Peripheral zone
. 12 Lobar
13 Segmental
4 Subsegmental

FIGURE 4. The IASLC lymph node map, including the proposed grouping of lymph node stations into
“zones” for the purposes of prognostic analyses. Reproduced from Rusch.!!

42% for pT4; s noa NO MO, any R), when compared
with 1resectedp patients with T4 tumors by invasion
(5-year survival rate: 35% for pT4;,, NOMO RO; 30%
for pT4,,, NOMO, any R) Furthermore, resected pa-
tients who were found to have pleural dissemination do
not have statistically different survival than patients
with T4 invasion or with an additional tumor nodule in
a different ipsilateral lobe, and they exhibit fairly good
5-year survival rate (31% if pT ,,,, NO Mlap| pigsenm, RO;

www.chestjournal.org

24% if pT 4,y NO Mlap pieen, any R).2 The resected
patients, of course, represent a selected subgroup.
However, these observations illustrate how the inter-
play between clinical and pathologic staging, treatment
approach, and patient selection can influence our per-
ception of similar outcomes. The T descriptor group-
ings do not necessarily reflect fundamental biological
similarities, and we must continue to reevaluate results
going forward.
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There were insufficient numbers of patients for
whom reliable data were available to investigate the
validity of other traditional T2, T3, or T4 descriptors
(eg, visceral pleural invasion, central location within a
lobar or mainstem bronchus, partial or complete atel-
ectasis, or direct invasion of particular structures).
These traditional definitions were retained even though
they could not be confirmed because there were no
data to suggest that they are not valid. The true prognostic
value of these factors will require further study.

N DESCRIPTOR

Analysis of the prognostic influence of the N
descriptor resoundingly supported the traditional cate-
gorization of NO, N1, N2, and N3, as shown for
clinically and pathologically staged patients in Figure 3.3
Therefore, no changes were made in the N descrip-
tor as defined in the 6th edition of the staging
manual. Further analyses were done to explore
whether particular node stations within an N cate-
gory had any particular impact. No such relationship
could be identified.? Specifically, there was no dif-
ference in survival between patients with involve-
ment of only peripheral N1 nodes or hilar N1 nodes,
and no difference based on which N2 nodal stations
were involved. This was true globally as well as
within geographic regions. The effect of skip metas-
tases was also investigated (involvement of an N2
node station without involvement of any N1 nodes).
Survival among pN2 patients with right upper lobe
tumors with and without N1 involvement was not
different, although there was a slight difference
among such patients with a left upper lobe tumor.?

Analysis of details of nodal involvement is ham-
pered by the fact that there are some discrepancies
between the nodal map used in Asia and that used in
other geographic regions. Furthermore, there are
questions about how reproducibly some of the
boundaries between different nodal stations can be
determined during mediastinoscopy or thoracot-
omy.' To address this issue prospectively, the
IASLC International Staging Committee has devel-
oped a new node map (Fig 4).!! To address the issue
retrospectively in the database, the committee de-
fined several nodal zones: an upper zone (stations 1
to 4), an aortopulmonary zone (stations 5 and 6), a
subcarinal zone (station 7), a lower zone (stations 8
and 9), a hilar zone (stations 10 and 11), and a
peripheral zone (stations 12 to 14). There were no
differences in prognoses between the involvement of
different nodal zones within the N1 or N2 category.
Specifically, there was no difference between pa-
tients with a left upper lobe tumor and involvement

266

100%- Group Definition Patients MST  5-Yr p
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FIGURE 5. Prognosis according to the M category. A: overall
survival by T4 and M category by clinical stage. B: overall survival
by T4 and M category using the best stage (pathologic stage if
available, otherwise clinical stage). Modified from Postmus et al.*
Ipsi = ipsilateral; NS = not significant. See the legend of Figure
1 for abbreviations not used in the text.

of nodes only in stations 5 and 6 vs patients with a
tumor in a different lobe and involvement of another
single N2 node zone.?

The number of involved nodal zones did appear to
have a prognostic impact. Patients with single-zone
N1 involvement had better survival than those with
multizone N1 involvement (5-year survival rate, 48%
vs 35%, respectively; p < 0.09). Similarly, patients
with single-zone N2 involvement had better survival
than those with multizone N2 involvement (5-year
survival rate, 34% vs 20%, respectively; p < 0.001). In
fact, the survival curves of patients with multizone N1
and single-zone N2 involvement were almost superim-
posed.?> However, the prognostic impact of the number
of nodal zones involved could not be confirmed within
T stage categories because the numbers of patients in
the subsets were too small.3 Therefore, the IASLC
International Staging Committee decided against the
subdivision of N categories. Definitions of the N de-
scriptor subgroups are shown in Table 3.

M DESCRIPTOR

The committee on the M descriptor considered
patients traditionally classified as MO or M1 (distant
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Table 4—TNM Elements Included in Stage Groups

Descriptors, % of all
T 1

Stage Groups T N M Patients, %*
Ta Tlab NO MO 15
b T2a NO MO 13
1Ta Tlab N1 MO 2
T2a N1 MO 4
T2b NO MO 4
1Ib T2b N1 MO 2
T3 NO MO 14
IIa T1-3 N2 MO 20
T3 N1 MO 6
T4 NO,1 MO 2
1I1b T4 N2 MO 1
T1-4 N3 MO 3
v Ty Ny Mlab 14

*Percentage of patients in IASLC database according to best stage
(rounded to nearest integer).?

metastases), but it also considered patients with a
malignant pleural effusion or with additional tumor
nodules in the lung.* After analysis and discussion,
patients with an additional tumor nodule in the
primary tumor lobe or a different ipsilateral lobe
were redefined along with other aspects of the T
descriptor (see “T Descriptor” section). The remain-
ing cohorts categorized by the M descriptor were
each markedly different than patients with T4 tu-
mors. Their survival separated into two distinct
prognostic groups, which led to the definition of an
Mla subgroup that includes patients with either
pleural dissemination or contralateral pulmonary
nodules and an M1b subgroup with distant metasta-
ses.* The survival curves of these patients defined by

T/M | Subgroup
T1 Tla
Tlb
T2 T2a
T2b
T3 T3
T3 1y
T3 sater
T4 T4,
T4 15 Noa
M1 M1a ¢oniea Nod
Mla p) pigem
MIb

FIGURE 6. Stage groups according to TNM descriptor and
subgroups.
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A Deaths /N MST5-Year
a 44371831 60 50%
100% :3] 150 /1294 49 4O%

A 318 /483 34 36%

A 2528 /3175 14 19%
me 676 / 758 0 ™
2627 j 2157 6 2%

Survival, Years

B Deaths /N MST5-Year
A 1168/3666 119 73%
" 140 ' W " s
na 1485 /2579 49 46%

1“‘ n 1t
na 2896 /3792 22 24%
({113 263 /297 13 %

bty IV 2241268 13%

B0% —

40% -

20% -

0%
0 2 4 [ 8 10

Survival, Years

FIGURE 7. Stage grouping. A: overall survival by clinical stage for
the proposed IASLC stage grouping. Reproduced form Gold-
straw et al.> B: overall Survival by pathologic stage for the
proposed IASLC stage grouping. Reproduced from Goldstraw
eﬁ al.> See the legend of Figure 1 for abbreviations not used in
the text.

clinical stage and by best stage (pathologic if avail-
able, otherwise clinical) are shown in Figure 5, A and
B, respectively. The differences in prognosis be-
tween these groups were highly statistically signifi-
cant and held up to internal validation (comparisons
across types of databases and geographic regions), as
well as external validation (comparison with the
SEER database).4

The prognostic impact of one vs more than one
contralateral pulmonary nodule could not be as-
sessed. Slightly worse survival was seen in patients
with multiple vs a solitary distant metastasis (median
survival time, 5 vs 6 months, respectively; 1-year
survival rate, 20% vs 23%, respectively; p = 0.006).*
However, further subdivision of the M1b category
was not undertaken.

STAGE GROUPING

The TASLC International Staging Committee has
defined stage groupings. Despite the recognition of
many new subdivisions of the T and M descriptor,
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the stage grouping has not added any new subdivi-
sions. However the definition of the stage groups has
become more complex due to the additional T and M
descriptor subgroups. Two different representations
of the stage grouping scheme are shown in Table 4
and Figure 6. Survival curves for the stage groupings
based on clinical and pathologic staging are shown in
Figure 7, A and B, respectively. llustrations provid-
ing a graphic representation of the TNM categories
and subcategories included within each stage group
are shown in Figures 8, 9, and 10.

T2b NO

(=5 =7 cm)

mb>5s?N 1
T3 C:n[rNO

T31nvN0 { :

T3.,NO

N
T1,, NO
Superficial spreading
o tumor confined
to airway wall

DISCUSSION

The development of the new NSCLC staging
system represents an astounding amount of work.
This extends from the careful detailed analysis as
summarized in this article, back through the estab-
lishment of a database (with the necessary defini-
tions, quality controls, and data cleansing), to the
individuals and institutions that collected data in the
first place with sufficient detail and rigor. An effort of
this magnitude as a basis for a staging system is quite

Tla NO
T1b NO

T2a NO

(Centr. Inv)

T2a NO

(>3 <5 cm)

General Note:
TNl All Stage I-111
T1b N1 tumors are MO
Tx, Nx or Mx
should be used only
T2a Nl if no information at
{Gentr Tnv) all is available about
T, N or M stage
T2a N1 % :
(>3 =5cm) (!l]?]udlng I‘IO
clinical staging
information)

T3 S.'m:IINO

FIGURE 8. Graphic illustration of stages 0, I, and II.
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T4, N2

T3 Satell N 1

T4[|Jsi Nod NO

Ipsi Nod

FIGURE 9. Graphic illustration of stages IIIa and IIIb.

unique among types of cancer. The IASLC Interna-
tional Staging Committee made every effort to go as far
as the available data allowed, and issues that were not
fully addressed are in areas in which insufficient data
were available. Much work of the committee has not
yet been published, and much work is still ongoing.

It is inevitable that the new NSCLC staging
system is more complex. An increasing amount of
data allows one to be able to discern an increasing
number of details and differences, leading to the
definition of an increasing number of subgroups.
This in turn makes the organization of stage groups
inherently more complex. In addition to the com-
plexity, however, the new system is also somewhat
less intuitive regarding which T, N, and M categories
belong together in a stage group. This reflects the
fact that the older systems involved less data and
relied at least to some extent on what seemed
intuitively logical, whereas the new system is based
quite strictly on an extensive analysis of a large
database.

The definitions of the TNM descriptors and the
stage groups and subgroups were determined pri-
marily by the outcome measure of overall survival.

www.chestjournal.org

This was chosen because prognosis for anatomic
categories of disease was the only outcome measure
and method of patient characterization for which
data exists for a large number of patients. The
IASLC International Staging Committee was careful
to limit the analysis to a recent time period (from
1990 to 2000), and it conducted extensive internal
validation across continents, time periods, and data-
base types. The committee was also careful to only
adopt definitions that were consistently shown to be
statistically distinct (in analyses of smaller subgroups,
only a consistent trend was required because the size
of the subgroups was insufficient to show statistical
significance).

Although definition of prognosis is clearly one of
the major purposes of a staging system, there are
many other goals and uses. The most prominent are
provision of a common nomenclature about patients
and the definition of homogeneous groups of pa-
tients. In addition, many people expect a staging
system to define an algorithm of treatment, meaning
they expect a staging system to group patients into
cohorts for which particular treatment approaches
are appropriate. No classification system will meet all
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Stage IV includes any T or N
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FIGURE 10. Graphic illustration of stage IV.

needs equally. Furthermore, the desired goals are
interrelated, and the factors that influence them
change over time. New treatment approaches are
defined that affect prognosis. Advances in imaging
alter the stage assignment of a patient (stage migra-
tion), which affects the prognosis of all stage
groups.'213 Finally, changing methods of detection
(eg, CT screening) can alter the spectrum of disease
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that is encountered.'* As we consider how the new
staging system fulfills our needs, we must keep these
factors in mind.

The TASLC system clearly meets the need for a
common nomenclature. A balance must be struck
between a system that is simple and one that is
detailed enough to distinguish subgroups that are
distinct. However, increasing data and knowledge
require us to collect an increasing amount of
detail. At a minimum we should track not just the
TNM descriptors but also the subgroup of the T,
N, or M category (ie, T3g,.; or T3y, instead of
just T3). A set of data elements to collect prospec-
tively for the next revision of the staging system is
being developed by the IASLC International Stag-
ing Committee.!?

The TASLC staging system clearly addresses the
goal of defining prognosis. A strict focus on prognosis
leads to an emphasis on pathologic staging because it
is most accurate. However, pathologic staging is
inherently somewhat academic because it is not
available until after major decisions about treatment
have been made (ie, surgical resection). Clinical
staging is more practical because it can guide deci-
sions at the outset. Finally, we must remember that
prognosis changes as treatment advances and can be
very dependent on our attitudes and beliefs. For
example, we typically view patients with pleural
dissemination as having such a poor prognosis that
only palliative care is appropriate, but the relatively
good prognosis of resected patients with pleural
dissemination suggests there may be a subgroup in
whom such a pessimistic attitude is not appropriate.

We should not be tempted to use the stage
grouping as a simple algorithm that defines treat-
ment. The optimal treatment is defined by clinical
trials, and eligibility for a particular treatment de-
pends on multiple factors, including modality-related
factors, patient-related factors (eg, performance sta-
tus or comorbidities), and tumor-related factors (eg,
histology, stage, or proximity to other organs). Fur-
thermore, ongoing clinical research should refine
our treatment at a faster pace than revisions in the
staging system. Therefore, although a staging system
provides a nomenclature to facilitate discussion of
one aspect of the applicability of clinical trial results
to newly diagnosed patients, it is an oversimplifica-
tion to use stage group as a treatment algorithm.

Definition of homogeneous cohorts of patients
requires agreement on which measures best demon-
strate homogeneity. Identification of homogeneous
cohorts will require attention to details beyond stage
grouping or prognosis alone. Certainly there are
groups that have similar prognosis but have markedly
different clinical characteristics (eg, stage IIla in-
cludes patients with N2 disease [T1-3 N2 M0], those
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with extensive local invasion only [T4,,, NO M0], and
those with ipsilateral additional tumor nodules
[T4Ipsi Nod NO MO])

The ideal system would reflect the biological behav-
ior of the tumor because patients grouped by tumor
behavior characteristics will probably continue to have
similarities with one another (eg, similar prognosis and
treatment approach), even as new treatments are de-
veloped and outcomes change. This suggests that clas-
sification by molecular biological characteristics may be
more useful. Unfortunately, however, the ability to
predict tumor biology is rudimentary, and only a lim-
ited number of patients have data available on nonana-
tomic characteristics.'6

An attempt to introduce an element of biological
behavior into an anatomically based staging system is
inherently speculative, given our current under-
standing. Clinical observation suggests that there
may be four different types of biological behavior:
tumors that are characterized primarily by a propen-
sity to spread to regional lymph nodes, those char-
acterized primarily by direct local invasion, those
characterized by a propensity to develop additional
foci of cancer within the lung, and those with a
propensity for systemic dissemination.!” One can
argue that in some instances the observed anatomic
characteristics may be more reflective of the location
of the tumor or the point in time at which it is
discovered, rather than the biological behavior.
However, it may, in fact, be the tumor biology that
determines the location and stage at which a tumor is
likely to be found. We believe it is important to
explore potential ways to characterize tumor behav-
ior as we implement the IASLC staging system and
continue to study the course of disease in patients
with lung cancer.

In conclusion, the TASLC staging classification is
unquestionably a major advance. The size of the
database, the broad international spectrum, the care-
ful and detailed analysis, as well as the internal and
external validation, are tremendous achievements
and relatively unique among types of cancer. This
extensive effort has allowed the worldwide experi-
ence with lung cancer to be brought together to
create a sound and evidence-based staging classifi-
cation. To improve on this will require not only
prospective collection of more data according to the
data elements defined by our experience so far, but
also thoughtful investigation of novel factors and
views that may enhance our understanding in the
future.
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