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Definition of stage for any type of cancer is essential for treatment recommendations. The standard
staging system for cancer in general has three components, called TNM. T refers to tumor size and
extension; N to the extent of regional lymph node involvement and M describes the extent of
spread to distant sites. In lung cancer, clinical stage is determined by the use of multiple diagnostic
test including chest XR, CT scans, PET scan and MRI, and pathological stage by invasive proce-
dures including biopsies (obtained by bronchoscopy, mediastinoscopy, or trans-thoracic needle bi-
opsy) and surgery (thoracotomy or more recently, video-assisted thoracic surgery (VATS). The
method of staging, clinical or pathological, has major implications in treatment and prognosis.

The initial TNM staging system for lung cancer, based heavily on intuition, only 2,155 patients, all
from one institution, and treated almost exclusively with surgery, was first adopted by the Ameri-
can Joint Commission on Cancer (AJCC) in 1973 and by the Union Internationale Contre le Cancer
(UICC) in 1974. The staging system was first revised in 1997, also based on a limited number of
patients (5,319), from a single institution, and treated over a long period of time. The new 2009
staging revision is the product of an extensive initiative by the International Association for the
Study of Lung Cancer (IASLC), involving a database of 100,869 patients (81,015 included in the
final data set), spanned a short time frame (1990 to 2000), included patients from very different
backgrounds (Europe 58%, USA 21%, Asia 14%, Australia 7%), and backed by careful patient out-
come validation and statistical analysis. Most of the cases accounted for non-small cell lung cancer
(NSCLC) (84%) and only 16% were identified as small cell type (SCLC). Only the NSCLC cases
were used for the new lung cancer staging system. Treatment involved surgery, radiotherapy, che-
motherapy, or a combination of the above, making this new staging system much more comprehen-
sive than the prior two. The new system based its recommendations on patient survival, based on
best stage. The revisions were internally and externally validated (against the Surveillance, Epide-
miology and End Results (SEER) database), matching the data by time period, histology, gender,
age, and region.

T descriptor: For T (tumor size and extension), both classifications separate tumors in T1, T2, T3
and T4. In the old system, T1 tumors were defined as < 3 cm. The new staging system separates
lesions in Tla (<2 cm) and T1b (>2 to 3 cm). This sub-division of T1 tumors is based in significant
survival difference between sub-groups (5-y survival 53% and 77% for cTla and pTla, respec-
tively, and 47% and 71% for cT1b and pT1b, respectively); however, this change in T1 tumors
nomenclature does not imply any difference in treatment, compared with the old system. All
T1 tumors are staged as stage IA and are treated with surgery only, except if the patient is not
fitted to tolerate optimal surgery, in which case most of these patients are offered definitive radia-
tion therapy, in the form of external beam or stereotactic body radiation therapy (CyberKnife). In
the old system, T2 tumors were defined as > 3 cm, or involving main bronchus, > 2 cm distal to the
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carina, or invading visceral pleura. In the new system, tumors > 3 cm and up to 5 cm are classified
as T2a, while tumors > 5 cm and up to 7 cm are called T2b. As before, the distinction is based on
significant survival differences (5-y survival 43% and 58% for cT2a and pT2a, respectively, and
36% and 49% for cT2b and pT2b, respectively). Tumors > 3 ¢m and up to 5 cm (T2a) are
staged as stage IB, and treated as per the old system with surgery alone, except if evidence of
poor prognostic indicators (> 4 cm in size, poorly differentiated histology or angio-lymphatic
invasion), in which case patients in good PS are offered four cycles of cisplatinum-based adjuvant
chemotherapy. For patients with tumor size > 5 cm and up to 7cm (T2b) the stage changes from 1B
in the old system to IIA in the new classification, reflecting the impact on survival of tumor size,
ignored by the old staging system. As in the old classification, all patients with stage I1A (T2b
disease) are offered surgery followed by adjuvant cisplatinum-based chemotherapy. T3 tu-
mors were not defined by size in the old system, but by their extension: direct invasion of the chest
wall, diaphragm, or pericardium, or involving the main bronchus, < 2 cm distal to the carina. In
the new system, a T3 tumor is still defined by its extension but also includes a size definition (> 7
cm). In the old system, a tumor > 7 cm was called T2 and staged as IB, while now is called T3 and
staged as [IB. This change is stage in the new classification, does not imply a different treat-
ment approach; as in the past, tumors > 7 cm in size are treated with surgery, if resectable
and operable, followed by adjuvant cisplatinum-based chemotherapy. In addition, T3 tumors
are now classified as T3,y or T3ceny, just to help understand their anatomic characteristics (T3,
(by invasion): directly invading chest wall, diaphragm, phrenic nerve, mediastinal pleura, or parie-
tal pericardium, and T3 ey (central location): tumor in the main bronchus <2 c¢m distal to the ca-
rina, or atelectasis/obstructive pneumonitis of entire lung). The new addition to the T3 “family” is
the so-called T3g,. (additional nodule in the same lobe), called T4 in the old system. Patients with
T3saen are now staged as stage 11B, as opposed to stage I1IB in the old system. The change in no-
menclature is based on significant better survival than thought for patients diagnosed with an addi-
tional nodule in the same lobe (5-y survival 29% and 28% for ¢T3 and pT3saen, respectively)
than T4 disease, as defined in the new classification (5-y survival 14-25% and 22% for cT4 and
pT4, respectively). The practical implication of the new staging system is that patients with
stage IIB disease, defined by the presence of T3g,.1, may now be offered surgery (lobectomy)
with curative attempt, if the disease is considered resectable and the patient operable, fol-
lowed by adjuvant cisplatinum-based chemotherapy. T4 was defined in the old staging as inva-
sion of the mediatinum, heart, great vessels, trachea, esophagus, vertebral bodies, carina, or sepa-
rate tumor nodules in the same lung lobe, or tumor with malignant pleural effusion. In the new
classification, the first part of the above definition applies to the current sub-type T4y, (by inva-
sion), with no therapeutic implications; most of these patients will have stage III disease and will
be offered definitive, combined modality, concurrent chemotherapy and radiation. Separate tumor
nodule/s in the same lung lobe are now called T3, and staged as stage IIB, as opposed to stage
II1B in the old system, with therapeutic implications as explained above. On the other end of the
spectrum, patients with malignant pleural effusion, classified as T4 in the past, are now called
M1a, again based on survival more consistent with metastatic disease (see below). Finally, a new
sub-group called T4, noa (additional nodule in a different ipsilateral lobe) was created. This is a
departure from the old nomenclature that called additional nodules in different lobes M1 or metas-
tatic disease. The new nomenclature better describes the patient’s condition and separate groups
with different prognosis (5-y survival 14% for cT4y,, and 22% for cT41 noa)- The new staging
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have therapeutic implications for patients with excellent clinical and pulmonary status, that
may be considered for at front surgery (pneumonectomy) with curative intent, if T4, noa. In-
terestingly, if these patients are offered surgery, their prognosis equalizes (5-y survival for pT4y,,
and pT4ipsi Noa 15 22%). In contrast, clinically staged patients with malignant pleural effusion, consid-
ered as T4 in the old staging system, are considered now as M1a, due to the statistically worse sur-
vival than T4 disease (5-y survival 2%) and comparable with metastatic disease (5-y survival 1% if
distant metastasis and 2% if contralateral nodule). This stage migration does not have therapeutic
implications; these patients are all offered systemic therapy, if in good general conditions and
good organ function.

N descriptor: For N (extent of regional lymph node involvement) both classifications separate
nodes in NO thru N3. Analysis of the prognostic influence of the N descriptor supported the old cate-
gorization of NO, N1, N2, and N3, as recognized in the past by the old, 1997 staging system. There-
fore, no changes were made in the in the N descriptor as defined by the old classification.

M descriptor: For M (extent of spread to distant sites), the old staging system recognizes two cate-
gories: Mo or no distant metastasis and M1 to characterize the presence of distant metastasis. The
new classification separates M1 disease into M1a to define separate tumor nodules in a contralateral
lobe, from M1b, which is the equivalent of M1 disease (distant metastasis) in the old classification.
This distinction is based on a significant survival difference (p<0.0001) between M1a (contralateral
nodule) and M 1b (distant metastasis) with a 5-y survival of 3% and 1%, respectively. Other than
the prognostic significance, the distinction between M1a and M1b does not have, in general,
any treatment implication. Patients with stage IV disease, M1a or M1b, are offered systemic
therapy (chemotherapy, targeted therapy or a combination of both), if in good performance
status. Surgery or radiation therapy still applies to cases of oligo-metastatic disease or as palliation
of symptoms, respectively.

In summary, the main implications of the new staging system are prognostic (e.g.; distinction of T1
tumors into T1a and T1b —all patients are offered surgery alone; distinction of T2 tumors into T2a
and T2b, and stage “migration” of T2b disease up into stage I1A, as opposed to IB —all patients are
offered surgery and only those with poor prognostic factors are followed with chemotherapy; up-
staging of tumors > 7 cm from T2 into T3 and from stage IB to stage 1IB —all patients are offered
surgery, if resectable and operable, and adjuvant chemotherapy; presence of malignant pleural effu-
sion, classified as T4 in the past, is now called M1a —all patients are considered for systemic ther-
apy, if in good PS). However, in a few instances the new system may have therapeutic implications,
including:



CAP Lung Cancer Medical Writers’ Circle

1. T3saen is now staged as stage 1IB, as opposed to stage I1IB, and these patients may now be offered surgery
(lobectomy) with curative attempt, if the disease is considered resectable and the patient operable

2. T4ypsinoa 1s now staged as stage IIIA, as opposed to stage IV, and selected patients with excellent clinical
and pulmonary status may now be offered at front surgery (pneumonectomy) with curative attempt.
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