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ABSTRACT: Since 1966 the classification of anatomic extent of lung cancer, based on the primary tumour
(T), the loco-regional lymph nodes (N) and the metastases (M) has been used in the management of lung
cancer patients. Developed by Pierre Denoix, it was adopted by the Union for International Cancer Control
and the American Joint Committee on Cancer. Clifton Mountain revised the second through the sixth editions
based on a North American database of more than 5000 patients. For the seventh and the eighth editions, the
International Association for the Study of Lung Cancer (IASLC) collected international databases of around
100,000 patients worldwide that allowed the introduction of innovations in both editions, namely the
subdivision of the T and M categories based on tumour size and on the location and number of metastases,
respectively. The revisions also showed the prognostic relevance of the quantification of nodal disease, and
proposed recommendations on how to measure tumour size for solid lung cancers, part-solid
adenocarcinomas, and for lung cancers removed after induction therapy. Despite the innovations, prognosis
based on the anatomic extent is limited, because prognosis depends on factors related to the tumour, the
patient and the environment. For the 9th edition, these factors, especially genetic biomarkers, will be
combined in prognostic groups to refine prognosis at clinical and pathologic staging. To achieve this
challenging objective, international cooperation is essential, and the IASLC Staging and Prognostic Factors
Committee counts on it for the development of the 9th edition due to be published in 2024.

KEY WORDS: Lung cancer — TNM classification — staging — 9th edition TNM.

RESUME : Depuis 1966, la classification anatomique basée sur la tumeur primitive (T), les adénopathies
loco-régionales (N) et les métastases (M), est utilisée pour la stadification et la prise en charge des patients
avec un cancer du poumon. Développée par Pierre Denoix, elle a été adoptée par I’ Union for International
Cancer Control et I’American Joint Committee on Cancer. Clifton Mountain avait révisé de la seconde a la
sixiéme éditions utilisant une base de données nord américaine de plus de 5000 patients. Pour la septiéme et
la huitieme éditions, I’ International Association for the Study of Lung Cancer (IASLC) avait rassemblé deux
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bases de donnés d’environ 100.000 patients a travers le monde. Ceci avait permis d’y introduire des nouvelles
notions a savoir la subdivision des catégories T et M sur la base de la taille de la tumeur, le site et le nombre
des métastases. Les révisions avaient également mis en évidence le réle pronostique de la quantification de
la maladie ganglionnaire, et avaient proposé des recommandations pour mesurer la taille des tumeurs solides,
la part-solide des adénocarcinomes et les tumeurs réséquées aprés un traitement d’induction. Malgré ces
innovations, le pronostic basé sur I’anatomie seule est limité, parce qu’il dépend d’autres facteurs liés a la
tumeur, au malade et a I’environnement. Pour la neuviéme édition, ces facteurs, spécialement les
biomarqueurs génétiques, seront combinés pour créer des groupes pronostiques qui affineront la stadification
clinique et pathologique. Pour atteindre cet objectif difficile, I’lASLC et Prognostic Factors Committee
comptent sur la coopération internationale pour développer la neuvieme édition qui sera publiée en 2024.
MOTS-CLES : Cancer du poumon — classification TNM - stadification — 9émé édition TNM.
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INTRODUCTION

The 8th edition of the tumour, node and metastasis (TNM)
classification of lung cancer, published in 2016, is being
used all over the world and will not be replaced by the 9th
edition until 2024 [1-3]. However, the expectation is so
great that specialists of all domains involved in the
management of lung cancer patients want to know what
can be expected from the 9th edition, the database of which
still is being collected at the time of this writing [4]. In
order to fully understand where we are and where we are
going to regarding the TNM classification of lung cancer,
it is important to have in mind some historical highlights
that have made the periodical revision of the classification
possible, adding some advances with every edition. The
purpose of this article is to revise important historical facts
and developments that led to the 7th and 8th editions of the
TNM classification of lung cancer, and to venture into the
innovations of the forthcoming 9th edition.

HISTORICAL HIGHLIGHTS OF THE TNM
CLASSIFICATION OF LUNG CANCER

In the mid 20th century, Pierre Denoix (1912-1990), a
surgical oncologist from the Hospital Gustave Rousy,
Paris, France, wrote a series of articles on the anatomic
extent of malignant tumours based on three components:
the primary tumour (T), the loco-regional lymph nodes (N)
and the metastases (M). It took almost a decade to the
Union for International Cancer Control (UICC) to adopt
this classification. Initially, the UICC published fascicles
with the classification of individual tumours, the one for
lung cancer appearing in 1966. In 1968, the UICC
published the first edition of its TNM Classification of
Malignant Tumours in the format we know today. The
American Joint Committee on Cancer (AJCC) adopted the

TNM classification and published its first staging manual
in 1977. Until the 5th edition, the UICC and the AJCC
published their own editions independently, but since 1997
they have been published simultaneously and the
classifications have been conceptually the same [5].

In the 1970’s, Clifton Mountain (1924-2007), a thoracic
surgeon from the MD Anderson Cancer Center, Houston,
Texas, USA, collected a series of patients from North
America who had been diagnosed of lung cancer. They had
been treated mainly by resection, but the tumours had been
classified clinically and pathologically. This database, that
in its final years of use had more than 5,000 patients,
informed five successive editions of the TNM
classification of lung cancer, from the 2nd to the 6th,
published from 1975 to 2002 [5].

No doubt, Mountain’s database gave the TNM
classification of lung cancer solid grounds from where it
could be revised, but the data were not truly international
and did not represent all forms of lung cancer therapy. In
1996, acknowledging these limitations, Peter Goldstraw, a
thoracic surgeon for the Royal Brompton Hospital,
London, UK, proposed the creation of an international
database to revise subsequent editions of the TNM
classification. The Board of Directors of the International
Association for the Study of Lung Cancer (IASLC)
approved the idea, and the first IASLC Staging Committee
was constituted in 1998 with the objective to develop the
IASLC Lung Cancer Staging Project, a data-based revision
process of the TNM classification of lung cancer [5]. For
the revisions leading to the 7th and 8th editions, the IASLC
databases included 81,495 (68,463 with non-small cell
lung cancer and 13,032 with small cell lung cancer) and
77,156 (70,967 with non-small cell lung cancer and 6,189
with small cell lung cancer) evaluable patients,
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respectively [6, 7]. The proposals for changes suggested
by the IASLC were accepted by the UICC and the AJCC,
were incorporated into the 7th and 8th editions, and
subsequently published in the UICC and the AJCC staging
manuals. The IASLC databases built with the specific
purpose of revising the TNM classification of lung cancer
gave the revision process even more solid grounds and a
degree of internationality never achieved before. With this
data-based revision process, the IASLC became the most
important provider of evidences for the UICC and the
AJCC. These institutions had based their revisions on
results from published reports, usually single institution
experiences, or on the suggestions of the National TNM
Committees in various parts of the world.

Reference 5 is a complete report on the history of the TNM
classification of lung cancer. It can be downloaded for free
from: www.iaslc.org > Research & Education - Staging
- IASLC 8th Edition Staging Educational Materials.

A NOTE ON THE FIRST EDITION TNM FOR
LUNG CANCER

It all started with the first edition of the UICC, shown in
Table 1.

Table 1. First edition of the TNM classification of lung cancer

_Categories Descriptors

To No evidence of primary tumour

Tl Tumour confined to segment/segmental bronchus
T2 Tumour confined to lobe/lobar bronchus

T3 Tumour involves main bronchus or more than one lobe
T4 Tumour extends beyond the lung

NX Nodal involvement cannot be assessed

NO No nodal involvement

N1 Enlargement of intrathoracic lymph nodes

MO No evidence of distant metastases

Mla Pleural effusion with malignant cells

Milb Palpable cervical nodes

Mle Other distant metastases

The descriptors defining the different T categories were
rather simple by today’s standards. The most important
tumour characteristic was its location in relation with the
lung parenchyma or bronchi, and its extension beyond the
lung. The enlargement of the intrathoracic lymph nodes,
with no more specification, qualified for N1 disease, the
N2 category not having been described, yet. Then, the M
component included a variety of different conditions, such
as malignant pleural effusion, palpable nodes, but only in
the cervical region, and other distant metastases.
Interestingly, the three M1 categories are exactly the same
the 8th edition has, although their descriptors are very
different [5]. They were modified in subsequent editions,
malignant pleural effusion being transferred to the T
category as it was thought at that time that all disease
encompassed within the chest should be defined by a T
category. However, malignant pleural effusion has poor
prognosis, more in line with metastatic disease and its
treatment is mainly palliative like most cases of metastatic
disease. So, in later editions, malignant pleural effusion
was moved to the M component, which is were it is now
in the 8th edition TNM, coded as M1la like other
intrathoracic metastases.

PROGRESS IN THE 7TH AND 8TH EDITIONS

The increasing relevance of tumour size

In the first six editions of the TNM classification of lung
cancer, tumour size played a limited role as a descriptor.
The 3-cm landmark separated T1 from T2 tumours with no
other role. In the database analyses leading to the changes
in the 7th edition, tumour size proved to be a more
important descriptor than it had been thought of in
previous editions. The analyses on the prognostic impact
of tumour size allowed the subclassification of T1 and T2
into Tla and T1b, and T2a and T2b, respectively. There
also was enough evidence to transfer tumours more than
7cm in greatest dimension from T2 to T3 [8].

The relevance of tumour size as a T descriptor able to
separate tumours of significantly different prognosis was
even more evident in the analyses of the database of the
8th edition. The T1 category was further subdivided into
Tla, T1b and Tlc, at 1cm intervals from <lcm to 3cm in
greatest dimension. The T2 category kept its subdivisions,
but the T2a and T2b subcategories were redefined to code
tumours of >3 - <4cm, and >4- <Scm in greatest
dimension, respectively. Tumours of >5 - <7cm were
assigned to the T3 category; and tumours >7cm were
included in the T4 category (Table 2). For the first time in
the history of the TNM classification of lung cancer,
tumour size is a descriptor of all T categories. In addition
to the changes based on tumour size, in the 8th edition
TNM endobronchial location less than 2cm from the carina
and atelectasis or pneumonitis involving the whole lung
were transferred to the T2 category, because their
prognosis was found to be more similar to the prognosis of
the other T2 descriptors than to that of the T3 descriptors.
The invasion of the diaphragm was reclassified as T4 and
invasion of the mediastinal pleura was deleted as a T
descriptor because very few tumours are classified
exclusively with this descriptor [9].

Table 2. Evolution of tumour size as a T descriptor in the latest
three editions of the TNM classification of lung cancer.

Tumour size T categories

& edition Th edition #F edition
No size TO TO To
Size cannot be X X >
assessed
Squamous cell Tis Tis Tis (SCIS)
carcinoma in sitn
Adenocarcinoma in N/A N/A Tis (AIS)
sifn
Minimally invasive N/A N/A Timi
adenocarcinoma
= lem T1 Tla Tla
= lem - = 2em Tl Tla Tlb
= 2em - = 3em Tl Tib Tle
= 3em - =4em T2 T2a T2a
>4em - = Sem T2 T2a T2b
= Scm - = Tem T2 T2b T3
= Tem T2 T3 T4

N/A: not available.

Newcomers into the staging system

Between the publication of the 7th and the 8th editions, the
new classification of adenocarcinomas of the lung was
published [10] and subsequently accepted by the World
Health Organization, who included it in the 2015 WHO
book on pathology of the lung, pleura, thymus and heart
[11]. Two new tumours were defined: adenocarcinoma in
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situ and minimally invasive adenocarcinoma. These two
entities needed to be incorporated into the TNM system
and were coded as Tis(AIS) and T1mi, respectively. The
addition of (AIS) after Tis was necessary to differentiate
adenocarcinoma in situ from squamous cell carcinoma in

situ, Tis(SCIS), that already existed in the TNM
classification [12]. Table 3 shows the distinctive features
of these two tumours [10, 11].

Table 3. Distinctive features of adenocarcinoma in situ and minimally invasive adenocarcinoma.

1

Feature Adenocarcinoma in siftu Minimally invasive
adenocarcinoma

T category Tis(ATS) Tlmi

Size Solitary, no greater than 3em Solitary, no greater than Sem

Appearance  Usually, pure ground glass Part solid tumour, with

on computed  opacity predominantly ground glass features

tomography and a zolid component no greater

{CT) than Smm

Example

images on CT

Microscopic

features

h—__

i

Pure lepidic growth with no
stromal, vascular or pleural
invazion; no pattern of
invasive adenocarcinoma,
and no spread through adr
zpaces. The vsual cell type iz
non-mucinens; rarely, it can
be mucinous. No nuclear

atypia. Septal widening with
sclerosis/elastosis is
common, especially in non-

Example of
microscopic
features

e

Predominantly lepidic growth, bt
with an itvvasive component no
greater than 3mm in greatest
dimension. The invasive component
can be of any histologic subtype and
the tumour can infiltrate the
myofibroblastic stroma There
should be no invasion of blood or
bymphatic veszels, pleura or spread
through air spaces. The usual cell
type iz non-mucinous; rarely, it can
be mucinous.

o ——

e " - - 0! .‘H’.
CT and microscopic itnages, Copyright® Ramon Rami

In the 8th edition TNM, there are a group of very small
tumours the presence of which will be more relevant
because they all have distinct categories: Tis(AlS),
Tis(SCIS), T1mi and T1la. It is a group that will prompt
research in different ways: from the study of various forms
of therapy (potential indication of sublobar resections, the
need of systematic nodal dissection, the use of alternative
treatments, such as  stereotactic  radiotherapy,
radiofrequency or microwave ablation) to the study of their
biology (growth, density, positron emission tomography
uptake, molecular profile, genetic signatures, etc.).

Specific rules for the measurement of tumour size
There are more categories based on tumour size and,
therefore, this will require a more precise measurement of
the greatest dimension of the tumour. In previous editions,
the only requirement was to register the greatest dimension
of the tumour, but the rules of the classification did not say
how to measure it. In the 8th edition, the IASLC has
recommended to measure tumour size on CT on the lung
window, in order not to underestimate tumour size, and to
use not only the axial projection, but also the coronal and
the sagittal, if available, because it may happen that the
greatest dimension of the tumour is not the one given by
the axial projection.
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There are rules for special cases. For part solid non-
mucinous adenocarcinoma, the rule is to use the size of the
solid component on CT for clinical staging, and the size of
the invasive component at pathologic staging to assigna T
category based on size, although the registration of both
the total tumour size and the size of the solid/invasive
component is recommended. Mucinous adenocarcinomas
follow the general rules. Finally, in the 8th edition TNM
there is a new recommendation: the measurement of
tumour size after induction therapy. In these cases, there
might be scattered tumour cells difficult to measure. The
recommendation is to multiply the percentage of viable
cells by the size of the residual mass [12]. For example: in
a resected tumour measuring 3.5cm in which the
pathologist has found 20% of viable cells, the tumour size
to assign a T category based on size would be: 20% x
3.5cm = 0.7cm. The pathological (p) T category after
induction (y) treatment would be ypT1la.

Progress in understanding the invasion of the visceral
pleura

Visceral pleura invasion was defined in the 7th edition as
the invasion of its elastic layer, and was divided into two
categories: PL1, tumour invasion beyond the elastic layer
without reaching the surface of the lung; and PL2, tumour
invasion of the lung surface. At that time, it was
recommended to use elastic stains if the elastic layer was
not clearly seen on hematoxylin & eosin stains [13]. The
same definition and recommendation are kept in the 8th
edition, but more insight was gained from the analyses of
the new database: PL1 and PL2 had significantly different
prognosis, that of PL2 being worse than that of PL1 [8].
This feature can rarely be determined at clinical staging,
and, therefore, it cannot be used to modify the present T
categories. However, it has prognostic relevance
postoperatively in those patients whose tumours have been
removed and show pathologic signs of visceral pleura
invasion. The use of elastic stains has to be emphasized
and strongly recommended. In a series of 100 lung cancers
pathologically classified as stage I, the use of elastic stains
revealed invasion of the pleural invasion in 19 of them
[14]. Figure 1 shows how the use of elastic stains can
facilitate the diagnosis of visceral pleura invasion.

Figure 1. A: Hematoxylin and eosin, PL2 100X. B: Elastic stains, PL2
100X. The figures show invasion of the visceral pleura reaching the lung
surface (PL2). In figure B, the elastic layer is clearly highlighted by the
elastic stains; the elastic layer is disrupted and the tumour invades beyond
it reaching the lung surface. (Courtesy of Dr. Francisco Pérez Ochoa,
Department of Pathology, Hospital Universitari Mdtua Terrassa, Terrassa
Barcelona, Spain).

Classification of lung cancers with multiple lesions
Classifying lung cancers with multiple lesions according
to the rules of previous editions of the TNM classification
was a difficult task. The wording was rather vague and
sometimes the rules differed slightly in the UICC and in
the AJCC texts. All this led to various interpretations and
to a lack of homogeneity when classifying these tumours.
To try to solve this problem, an ad hoc committee was
created within the IASLC Staging and Prognostic Factors
Committee to study in depth this problem and to find a
solution. The Multiple Pulmonary Sites of Cancer
Workgroup, lead by Dr. Frank Detterbeck, consisted of a
team of multidisciplinary and international specialist
interested in the topic. To approach this complex problem,
they broke it down into four disease patterns: 1) second
primary lung cancers; 2) separate tumour nodules; 3)
multifocal adenocarcinomas with ground glass/lepidic
features; and 4) pneumonic type adenocarcinoma.

The work of this group resulted in the publication of four
articles describing the background of each disease pattern
and providing recommendations for clinical and
pathologic staging. One of the articles is a summary of the
other three for quick reference [15]. The other three deal
with second primaries [16], separate tumour nodules [17],
and multifocal adenocarcinomas and pneumonic type
adenocarcinoma [18]. Table 4 shows the recommended
TNM classification for each pattern of disease, along with
the basic imaging and pathologic features and the
conceptual view of each type of tumour [15].

Bronchopulmonary carcinoids join the TNM

Before the 7th edition TNM, bronchopulmonary
carcinoids were excluded from the classification. For the
7th edition, 513 patients from the IASLC database and
1619 from the Surveillance, Epidemiology and End
Results (SEER) database diagnosed between 1990 and
2000, and 1990 and 2002, respectively, were analysed. The
results showed that the T, the N and the M categories
defined for non-small cell lung cancer were useful to
classify and stage bronchopulmonary carcinoids, despite
the fact that most patients had been surgically treated and
differentiating between typical and atypical carcinoids was
not possible. Therefore, the inclusion of
bronchopulmonary carcinoids in the TNM classification of
lung cancer was recommended [19]. This recommendation
was accepted by the UICC and the AJCC and duly
specified in their staging manuals.

Small cell lung cancer: better TNM than
limited/extended disease

Exploratory analyses regarding the application of the
TNM system to small cell lung cancer were done for the
7th and the 8th editions. From the results of the analyses it
was clear that the TNM classification also works well for
small cell lung cancer, separating tumours with differing
anatomic extent and statistically significant different
prognosis [20, 21, 22]. The survival curves of clinically
and pathologically staged tumours are much worse than
those of non-small cell lung cancer, reflecting the different
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natural history and biologic behaviour of this tumour, but
they show progressive worsening as the T, the N and the
M categories, and the stages increase. The use of the TNM
classification for small cell lung cancer is favoured over
the classic dichotomous limited versus extensive disease,
because, although treatment may not change as a result of
the application of the TNM classification, prognosis can
be refined if it is applied. The distinct prognosis provided
by the TNM stages I, 1l and Il is diluted in the all-
encompassing limited disease of the dichotomous
classification.

Another clinically relevant fact that the analyses revealed
was the disagreement between clinical and pathologic
staging. In the 7th edition, the percentage of agreement

between the clinical and pathologic T categories was 74%,
best for T4 (91%) and worse for T3 (44%). For the N
categories, the concordance was 69%, best for N1 (75%)
and worse for N2 (66%) [21]. The respective percentages
of agreement in the 8th edition were 71% for the T
categories, best for T2a (85%) and worse, again, or T3
(50%). The agreement for the N categories was 73%, best
for NO (79%) and worse for N1 (52%), if we exclude the
25% agreement for N3 because there were 4 patients, only.
The agreement for N2 disease was 55% [22]. These
percentages of agreement indicate that clinical staging
should be more thorough and that, at least in those patients
deemed candidates for tumour resection, invasive
mediastinal staging should be performed.

Table 4. Summary of patterns of disease and TNM classification of lung cancers

with multiple pulmonary sites of involvement. *

Features Second Primary Separate Multifocal Pneumonic-Type
Lung Cancer Tumor Nodule GG/L Nodules  of Adenocarcinoma
(Intrapulmonary
Metastasis)
Imaging Two or more Typical lung Multiple ground Patchy areas of
features distinct masses cancer (e.g. solid,  glass or part-solid  ground glass and
with imaging spiculated) with nodules consolidation
characteristics of separate solid
lung cancer (e.g. nodule
spiculated)
Pathologic  Different histotype  Distinct masses Adenocarcinomas  Same histologic
features or different with the same with prominent features throughout
morphology by morphologic lepidic component  (most often invasive
comprehensive features by (typically varying  mucinous
histologic comprehensive degrees of AIS, adenocarcinoma)
assessment histologic MIA, LPA)
assessment
TNM Separate cTNM Location of T based on highest T based on size or
classi- and pTNM for separate nodule T lesion with (#m) T3 if in single lobe,
fication each cancer relative to primary  indicating T4orMlaifin
site determines if  multiplicity; single  different ipsilateral
T3 (same lobe). T4 Nand M or contralateral
(different lobe, lobes; single N and
ipsilateral lung) or M
M1a (contralateral
lung); single N and
M
Conceptual Unrelated tumours  Single tumour, Separate tumours,  Single tumour,
view with albeit with diffuse pulmonary
intrapulmonary similarities involvement

I

ATS, adenocarcinoma in situ; GG/L, ground glass/lepidic; LPA, lepidic-predominant
adenocarcinoma; MIA, minimally invasive adenocarcinoma; p, pathologic: TNM,

tumour, node, metastasis.

*Reprinted with permission from referencel’.

Confirmation of the prognostic impact of the amount
of nodal disease

The N categories of gastrointestinal tumours are based on
the number of involved lymph nodes. This is not the case
of lung cancer, the N categories of which are based on the
anatomic location of the involved lymph nodes. Many
studies have shown that there are other ways to quantify
nodal disease in lung cancer: the number of involved nodal
stations or nodal zones, and the lymph node ratio, that is
the number of involved lymph nodes divided by the
number of resected lymph nodes [23]. All these different
ways to quantify nodal disease have prognostic relevance:
the more nodal disease, the worse the prognosis. The most
important limitation of these types of quantification is that
they derive from resected specimens and pathologic
staging, and can hardly be validated at clinical staging.

For the 7th edition, quantification of nodal disease was
done by analysing the number of the newly defined lymph
node zones. The lymph node zones are groups of
neighbouring lymph node stations and are meant to
facilitate nodal staging especially in those patients who do
not undergo cancer resection. The survival analyses based
on the number of involved lymph node zones showed that
involvement of a single N1 zone had better prognosis than
the involvement of multiple N1 zones; however, the
involvement of single N2 zone had similar prognosis to
that of multiple N1 zone involvement. Finally, the
involvement of multiple N2 zones had the worst prognosis
[24].

For the 8th edition, a similar analysis was done but
considering the number of involved nodal stations, based
on the IASLC lymph node map [25]. Again, it was proved
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that the amount of nodal disease had prognostic
implications: the involvement of a single N1 station had
better survival than the involvement of multiple N1
stations; but the involvement of a single N2 station without
N1 disease had the same prognosis as the involvement of
multiple N1 stations; the involvement of a single N2
station with N1 disease had worse prognosis than the
involvement of a single N2 station without N1; and,
finally, the involvement of multiple N2 stations had the
worst prognosis. Table 5 shows the survival rates of the
different types of nodal involvement [26].

Table 5. Survival and comparisons among the different types of
nodal involvement at pathologic staging.

Proposed Descriptor S-year Hazard ratio” P value”

category survival rate

Nla Single N1 58%
station

Nib Multiple N1 50% 1.30 0.0005
stations

NZal Single N2 52% 0,92 0.4331
station without
N1

N2a2 Single N2 41% 1.37 0.0002
station with N1

NZb Multiple N2 36% 1.21 0.0117

*Comparisons \\'i:::::t;ding category.
Comparison of N2a2 vs N1b: hazard ratio 1.26, p = 0.0197.

The proposed categories to subclassify the present ones
could not be introduced into the official classification
because they lacked clinical and geographic validation:
survival curves analysed at clinical staging were anarchic;
and most patients used for the analyses of the N component
were from Asia, especially from Japan [26]. They could
not be used exclusively as new pathologic categories,
either, because, in principle, clinical and pathologic
categories should be the same, although there are two
tumours with different clinical and pathologic N
categories: breast and penis. In any case, even if these N
categories are not in the official TNM classification, they
are useful to refine prognosis and, perhaps, to intensify
therapy or follow-up in those patients whose tumours have
been resected and have been found to have nodal
involvement. They also indicate that, although the present
N categories (NX, NO, N1, N2 and N3) work well
separating tumours of significantly different prognosis at
clinical and pathologic staging, there are subgroups within
the N1 and N2 categories that have different prognosis
based on the amount of nodal involvement.

The relevance of location and number of metastases

Separating intrathoracic from extrathoracic metastases
was an innovation of the 7th edition TNM. Intrathoracic
metastases, defined as contralateral tumour nodules and
malignant pleural or pericardial effusion or nodules, had
significantly  better prognosis than extrathoracic
metastases. Therefore, the traditional M1 category was
subdivided into M1a, for intrathoracic metastases, that is,
those encompassed within the pleural space, and M1b, for
extrathoracic metastases [27]. The analyses that led to the
revisions for the 8th edition found that all M1a descriptors
had similar prognosis and, therefore, were well assigned to

their M1la category. However, when analysing
extrathoracic metastases according to their number, one or
several, it was found that a single extrathoracic metastasis
had significantly better prognosis than several
extrathoracic metastases, regardless of being in one or in
several organs. Therefore, the 7th edition M1b was
redefined to include single extrathoracic metastasis, only,
and a new category, Mlc, was created for multiple
extrathoracic metastases either in one or in several organs.
It was also found that a single extrathoracic metastasis had
similar prognosis to M1a [28]. So, there could have been
the possibility to have grouped intrathoracic and single
extrathoracic metastasis in the same M1a category, but this
thought was discarded because the TNM classification is
pure anatomy and the intrathoracic and extrathoracic
metastases represent different anatomic ways of tumour
spread that are better kept separated for a more detailed
anatomic description.

In any case, the last word on the M component of the TNM
classification has not been said, yet. Shortly after the
publication of the M article [28], a group from Portugal
analysed the survival of their own patients with metastatic
non-small cell lung cancer and revealed two important
findings: with their own data, they could validate the three
M1 subcategories of the 8th edition; and that having one
or two extrathoracic metastases had the same prognosis
[29]. No doubt, more research is needed on the M
component regarding the prognostic impact of the
different metastatic sites, the volume of the lesions and
their number, especially in the light of the recent interest
raised by the oligometastatic state, defined as the presence
of a maximum of 5 metastases in three organs [30].

WHAT CAN BE EXPECTED FROM THE 9TH
EDITION

8th edition stage grouping

The stage groupings of the 8th edition [31] were developed
with a sound methodology [32] and were externally
validated with the SEER database [33]. Table 6 shows the
5-year survival rates of clinical and pathologic stages of
the 7th and the 8th editions TNM and their corresponding
R2 values [31]. In both editions, prognosis worsens as
tumour stage progresses in the clinical and pathologic
staging settings, but in the 8th edition there are more
stages, reflecting the impact of tumour size in the revision
of the T descriptors. In the 8th edition, the R2, an estimate
of the percentage variance explained by the stages, is
greater both in the clinical and pathologic staging than that
of the 7th edition, meaning that there has been some gain
in the capacity to prognosticate based on stage groupings.
However, there is a big part of prognosis that remains
unexplained by the classification of anatomic extent, and
the international thoracic oncology community is hoping
to have a better instrument to assess prognosis in a more
individualized way than the TNM classification and stage

grouping.
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Table 6. Five-year survival rates of the 7th and the 8th editions
stage groupings.

T edition 8™ edition
Stage/R* Clinical Pathologic  Stage/R? Clinical Pathologic

1A 82% 83% Al 92% 90%
It} 66% T1% A2 83% 85%
1A 52% 57% IA3 77% &0%
i) 47% 49% B 66% 3%
A 36% 36% 1A 60% 65%
i) 19% 23% e 53% 56%
v 6% A 36% 41%
1B 26% 24%
1Ic 13% 12%

IVA 10%

VB 0%
R? 65.5 457 R? 68.3 46.9

A purposeful change of name

At the IASLC Board of Directors Meeting of February
2013, upon request from the leadership of the IASLC
Staging Committee, the name of the committee was
changed from Staging Committee to Staging and
Prognostic Factors Committee (SPFC). The change in the
name implied that the activities of the SPFC were not
going to be limited to the exclusive study and revision of
the classification of anatomic extent of thoracic
malignancies, but would be expanded to the study of other
non-anatomic prognostic factors, following the trend
initiated by the UICC and AJCC [34]. There are many
factors that influence prognosis in lung cancer patients.
These have been classified as tumour-related, patient-
related and environment-related and need to be
thoughtfully combined to refine prognosis [35].

Prognostic groups

The combination of tumour-, patient- and environment-
related prognostic factors to build clinically relevant
prognostic groups that contribute to a more precise
prognosis [36] needs a sound and strict methodology [37].
Exploratory analyses to assess the prognostic impact of the
combination of anatomic extent and patient-related factors
were done with the database of the 7th edition. The
combination of staging, age, sex and performance status
resulted in four prognostic groups with significantly
different prognosis both in patients with small cell lung
cancer and non-small cell lung cancer [38, 39]. However,
nowadays, we cannot think of building prognostic groups
without the inclusion of molecular data that constitute part
of tumour profile [36]. Therefore, the IASLC SPFC has
incorporated three new subcommittees to manage the
complex development of prognostic groups. These are the
Prognostic Factors Subcommittee, the Methodology
Subcommittee and the Molecular Subcommittee.
Molecular factors, such as genetic biomarkers, copy
number alteration biomarkers and protein alteration, have
been incorporated into the list of items to be collected in
the dataset designed to develop the 9th edition TNM and
prognostic groups. However, molecular factors are not the

only prognostic factors and they do not have to be studied
in isolation without considering the clinical and
environmental context.

The objective of the IASLC SPFC for the 9th edition TNM
of lung cancer is to further revise the classification of
anatomic extent of the tumour, provided that the analyses
of the new database offer solid enough results that can be
used to recommend changes in the 8th edition, and to
combine TNM, clinical prognostic factors, tumour profile
(including molecular factors) and environmental factors
(such as geographic origin of the patient) into prognostic
groups with the intention to improve the assessment of
prognosis provided by the TNM classification. This is no
easy task and the IASLC SPFC relies on the generosity of
the thoracic oncologic community around the world to
collect the largest possible database to achieve this
ambitious objective.

Participating in the IASLC Staging Project is both
personally and professionally rewarding no matter the type
of participation one is involved in: member of the
committee, member of the advisory boards or data
contributor. International contribution is essential to make
further progress. If the reader of this article is willing to
contribute cases, simply send a short message expressing
your interest to participate to webhelpl ASLC@crab.org
with IASLC Lung Cancer Staging Project in the subject
line and you will receive all the necessary information to
start your activity in one of the most intellectually
challenging professional activities in thoracic oncology.

CONCLUSION

The TNM classification of lung cancer has experienced
revisions and refinements over the past five decades, and
its eight editions have improved our understanding of
anatomic tumour extent regarding prognosis, therapy and
research. The innovations of the two latest editions,
namely the 7th and the 8th, were based on large
international databases that have allowed solidly based
revisions. Yet, prognosis is not only based on the anatomic
extent of lung cancer, but on tumour-, patient- and
environment-related prognostic factors that are not
considered in the TNM classification. The challenge for
the 9th edition is to combine anatomic and non-anatomic
prognostic factors into prognostic groups that will allow
the clinician to better assess the prognosis of the disease
more selectively for the individual patients. This
endeavour needs international commitment and
participation to create a large and complete database to
achieve this ambitious objective.
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