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ABSTRACT

Introduction: Stage classification is an important under-
pinning of management in patients with cancer and rests on
a combination of three components—T for tumor extent, N
for nodal involvement, and M for distant metastases. This
article details the revision of the N and the M components of
thymic epithelial tumors for the ninth edition of the TNM
classification of malignant tumors proposed by the Thymic
Domain of the International Association for the Study of
Lung Cancer Staging and Prognostic Factors Committee.

Methods: The N and M components of the eighth edition
staging system were verified by a large international
collaborative data source through a data-driven analysis. A
total of 9147 cases were included for analysis, including
7662 thymomas, 1345 thymic carcinomas, and 140 neuro-
endocrine thymic tumors.

Results: Lymph node involvement rates were 1.5% in
thymomas and 17.6% and 27.7% in thymic carcinomas and
neuroendocrine thymic tumors, respectively. Rates of lymph
node metastasis were increasingly higher in tumors with
higher T stage and higher-grade histologic type. Survival
analysis validated the differences in the N and M categories
proposed in the eighth edition staging system. Good
discrimination in overall survival was detected among
pathologic (p)N and pM categories in patients with thy-
moma and thymic carcinoma.

Conclusions: No changes are proposed from the eighth
edition for the N and M components. The proposed stage
classification will provide a useful tool for management of
the disease among the global thymic community.

© 2023 International Association for the Study of Lung
Cancer. Published by Elsevier Inc. All rights reserved.

Keywords: Staging; Thymoma; Thymic carcinoma; Lymph
node; Metastasis

Introduction

The major purpose of stage classification for malig-
nant tumors is to provide a common language on the
basis of the anatomical extent of the disease which is
fundamental to patient management. This has been lag-
ging behind in thymic epithelial tumors (TETs) owing to

their rarity, until the first international TNM stage clas-
sification as a universal, clearly defined system, pro-
posed by the Thymic Domain of the Staging and
Prognostic Factors Committee (TD-SPFC) of the Inter-
national Association for the Study of Lung Cancer
(IASLC) and the International Thymic Malignancies In-
terest Group (ITMIG), was accepted worldwide." It is a
single system for both thymoma and thymic carcinoma
(TC) and is consistent with the general format of the
eighth edition of the American Joint Committee on Can-
cer (AJCC) and the Union for International Cancer Con-
trol (UICC) stage classification system.

Synchronous to the AJCC-UICC stage revision process,
which takes a 7-year interval, the TD-SPFC has been
working on the ninth edition of the stage classification
system since the release of the eighth edition in 2016.
This process included both data collection from all over
the world and identifying unsolved issues in the use of
the previous staging system.” Thanks to the substantial
contribution from the international thymic community, a
similarly large number of cases have been collected,
especially with a larger number of patients with lymph
node involvement and/or distant organ metastasis.
These have provided the TD-SPFC N and M sub-
committees a good opportunity to revisit the incidence
of lymph node involvement in different tumor histologic
types and the potential heterogeneity in different pre-
sentations of metastatic disease and their effect on
prognosis. This article reports on the deliberations and
outcomes of this process along with the proposed rec-
ommendations for the N and the M components of TET
for the ninth TNM stage classification of malignant
tumors.

Materials and Methods

A general overview of the database used for this
analysis and the principles guiding the development of a
stage classification system are described in a separate
manuscript.’ In summary, a large international database
including anonymized information from 11,347 patients
with TETs was collected by several regional organiza-
tions (Japanese Association for Research in the Thymus
[JART], Chinese Alliance for Research in Thymoma
[ChART], European Society of Thoracic Surgeons, Korean
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Association for Research in the Thymus, Réseau Tumeurs
THYmiques et Cancer), Spanish Thymic Group, along with
the ITMIG, in addition to contributions from individual
centers in Europe, Australia, the United states, and En-
gland. A total of 9147 cases were assessable for survival
and included for analysis, including 7662 thymomas, 1345
TCs, and 140 neuroendocrine thymic tumors (NETTs). The
IASLC provided infrastructure and funding to allow an
extensive analysis, which was performed by the Cancer
Research And Biostatistics group to develop TNM-based,
data-driven stage classification proposals to inform the
ninth edition of the AJCC-UICC stage classification system.
Owing to the anonymized information used in this study,
informed patient consent was waived. Articles describing
details of data collection, the T component, and the stage
grouping will be provided separately.””

The limited amount of detailed data on N and M
categories for the formation of the eighth edition
restricted our ability to assess whether there were sta-
tistically significant differences in the outcomes of
various cohorts. Analysis was based primarily on a visual
separation of survival and recurrence curves, similarities
of the N classification to a consensus-based ITMIG-IASLC
mediastinal thymic node map, similarities of the M
classification to the Masaoka and Masaoka-Koga stage
classification systems, and practical considerations
relative to the conduct of surgery for TET and a
consensus opinion about what was worthwhile to
distinguish.® Thus, the first effort of the TD-SPFC during
the ninth edition of the TNM classification was to vali-
date the proposals introduced in the eighth stage clas-
sification system with this new, broader set of
international multicenter database. The greater number
of N+ and M+ patients now available allows analysis of
survival in each N/M categories and thus a more robust
statistical basis for stage classification. In the T classifi-
cation process, most patients included had relatively
early-stage disease and underwent complete resection.
Because of the relatively indolent nature of thymic tu-
mors, freedom from recurrence (FFR), rather than sur-
vival, was considered a better measure for comparison of
prognosis in early-stage disease. For the N and M cate-
gories, however, patients with N+ or M+ tumors are in
advanced stage and would have more survival events. In
addition, few can be rendered disease free, limiting the
utility of FFR in this population. Therefore, the TD-SPFC
decided that overall survival (0S) in the whole popula-
tion with any type of resection (R-any) would be an
appropriate end point for outcome analysis for the N and
M components. Owing to the differences in histologic
types, all analyses were performed separately in both
thymomas and TCs; only select analyses were conducted
for NETTs owing to the small number of patients with
NETT available in the data collected.
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Statistical analysis of the data was performed by
Cancer Research And Biostatistics biostatisticians using
the SAS Systems for Windows version 9.4 (SAS Systems,
Cary, NC). OS, FFR was estimated using the method of
Kaplan-Meier, and cumulative incidence of recurrence
was used to account for the competing risk of death. All
outcomes were measured from the date of first inter-
vention and censored at the date of last follow-up. Cox
regression models were used to obtain hazard ratios
(HRs) for OS and FFR.

Results

Analysis of the N Component

Pathologic (p) N (pN) category information (pNO,
pN1, pN2) was available in most patients (6820 of 9147,
74.6%), whereas clinical (c) N (cN) category diagnosis
was mostly missing and identified (cNO, cN1, cN2) in
only a few patients (2317 of 9147, 25.3%)
(Supplementary Table 1). There was a high concordance
between the pNO and cNO categories (89.0% and 97.7%
of pathologic NO status correctly identified clinically for
TC and thymoma, respectively; Supplementary Fig. 14
and B) mostly because nodal involvement is a relatively
uncommon event in TET. Nevertheless, there was low
concordance between the pN+ and the cN+ patients
(35.9% and 10.0% of pN+ status were correctly iden-
tified clinically for TC and thymoma, respectively;
Supplementary Fig. 14 and B). The data, however, were
limited on patients with both cN+ and pN+ status, as
few patients with cN+ included in the database without
resection had their suspected lymph nodes sampled for
pathologic examination. Among the patients with cN+
disease, 75.8% of the patients with TC and 85.9% with
those with thymoma had surgical resection versus
94.1% and 98.7%, respectively, in patients with cNO
(Fig. 1A). Unfortunately, for patients with cN+ tumors
who underwent resection of the tumor, N1 and N2 nodes
were sampled in less than 40% and 10% of patients with
cN1 and cN2, respectively, during the operation. On the
basis of these data, there was insufficient sample size on
patients with both cN-category and lymph node sam-
pling data to draw any reliable conclusion on the accu-
racy of cN classification.

Overall lymph node involvement rates were 1.5% in
thymomas, 17.6% in TCs, and 27.7% in NETTs. This is in
line with the previous findings in regional database
retrospective studies from the JART and the ChART.”*
According to the ITMIG-IASLC lymph node map which
divides nodal involvement into anterior (perithymic, N1)
and deep (N2) categories,’ rate of lymph node involve-
ment in these two regions differs considerably between
different tumor histologic types. Rates of N1 and N2
involvement were 1.1% and 0.4% in thymomas, 8.3%
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Figure 1. Surgical resection status by (A) clinical N and (B) pathologic N for thymoma, thymic carcinoma, and NETT. NETT,

neuroendocrine thymic tumor.

and 9.3% in TCs, and 22.3% and 5.3% in NETTs,
respectively. Far less N2 nodes were sampled during
resection than N1 nodes, the latter of which are readily
retrieved together with a total thymectomy. This is in
accordance with the TD-SPFC survey in which N1
dissection was reported to be carried out in 50% of
thymomas and 66% of TCs, but N2 dissection was only
performed in 21% and 41% thymomas and TCs,
respectively.'’ There was an association of higher T
categories with a greater likelihood of nodal involvement
in both thymoma and TCs (p < 0.001). Higher T cate-
gories were associated with overall nodal involvement,
but also specifically associated with nodal involvement
in the N1 region and the N2 region (Supplementary
Table 2). For NETT, there was a trend for increasingly
greater nodal involvement for tumors with higher T
categories. Statistical difference, however, was not
detected among different T categories, as the rate of
lymph node metastasis was already quite high (20.9%)
in T1 NETT tumors.

As presented in Figure 1B there was a higher per-
centage of nonsurgical patients and those undergoing
non-RO resection in the pN+ categories than in the pNO

category. Therefore, the TD-SPFC decided to focus on OS
in patients regardless of resection status (R-any). Sur-
vival analysis was performed in 2317 patients with both
known cN-category (NO, N1, N2) and survival data,
including 1938 with thymoma, 354 with TC, and 25 with
NETT. OS was generally better in patients with cNO tu-
mors with R-any, T-any, and M-any than in those with
cN+. Five-year survival (95% confidence interval [CI])
was 92% (90%-93%) for those with thymoma, 72%
(66%-78%) for those with TC, and 71% (47%-96%) for
those with NETT (Fig. 2A4-C). The survival curves could
not be reliably assessed for patients with cN1 or cN2
tumors because of insufficient sample size. For the 6820
patients with both known pN-category (NO, N1, N2) and
survival data, including 5690 with thymomas, 1036 with
TC, and 94 with NETT, there was better discrimination
among different pN categories than among cN categories
(Fig. 34-C). We had robust enough data to reveal that
patients with nodal involvement, especially N2 disease,
had much worse OS than those without lymph node
metastasis. In patients with TC, OS was significantly
worse for pN1 compared with pNO (HR = 1.5, 95% CI:
1.1-2.1, p = 0.017) and significantly worse for pN2
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Figure 2. Overall survival by clinical N in (4) thymoma, (B) thymic carcinoma, and (C) NETT. NETT, neuroendocrine thymic

tumor.

compared with pN1 (HR = 1.8, 95% CI: 1.2-2.7, p =
0.006). In patients with thymoma, OS was significantly
worse for pN1 compared with pNO (HR = 2.9, 95% CI:
1.8-4.7, p < 0.001) and numerically worse for pN2
compared with pN1 (HR = 1.1, 95% CI: 0.5-2.5, p =
0.85). Nevertheless, there was a very low power to
detect differences with only eight events of a total of 22
patients with pN2 thymomas. The total cases and events
in pN+ cases for patients with NETT were too few for
discrimination.  Although  multivariable = modeling
reduced the available sample size owing to covariate
data availability, results were generally similar when
adjusting for age, sex, region, performance status, and
surgical resection status (Supplementary Table 3). A
similar OS analysis was performed in R-any and T-any

but MO only, but there was a less clear discrimination
among the different N categories, because of even fewer
assessable N+ cases. Our results, therefore, confirm the
separation of NO, N1, and N2 categories of the eighth
edition of the classification system.® On the basis of these
findings, the TD-SPFC found that there was support for
the eighth edition N categories without any change for
the ninth TNM (Table 1).

Analysis of the M Component

Basis of the Eighth Edition Descriptors. Metastases
from thymic tumors are historically separated into the
following three categories: MO if there are no metastatic
sites, M1a if there are pleural or pericardial nodules
separate from the primary tumor mass, and M1b if there
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tumor.

are pulmonary intraparenchymal nodules and/or
distant (extrathoracic) metastases. This classification
originated from the Masaoka-Koga staging system’’'?

Table 1. Proposals for the N and the M Components for the
Ninth Edition of the TNM Classification

Descriptors  Definition (Involvement of)
NO No nodal involvement
N1 Anterior (perithymic) nodes
N2 Deep intrathoracic or cervical nodes
MO No metastatic pleural, pericardial, or distant sites
M1
a Separate pleural or pericardial nodule(s)
b Pulmonary intraparenchymal nodule or distant

organ metastasis

Note: Involvement must be pathologically proven in pathologic staging.

that was further clarified by ITMIG.'®> For Mla,
pleural or pericardial tumor nodules may be located on
the visceral or parietal pleura or the pericardial
or epicardial surfaces. This differs from direct extension
of a TET to the pericardium or pleura without separate
nodules which is then classified as T3 disease which is
stage III. The M1b category includes the following: (1)
pulmonary nodules that are in the lung, with a rim of
normal lung between the nodule and the pleural sur-
face; (2) any extrathoracic metastatic lesion; and (3)
any nonregional lymph nodes (e.g., high neck, retro-
crural, axillary, or extrathoracic lymph nodes). The
clinical management of patients in these two groups
usually differs'*'®; patients with M1a tumors may be
considered for surgical resection of the primary tumor
and pleural lesions, whereas those with M1b tumors
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are more likely to be directed to systemic therapies
with limited room for local treatment.

The eighth edition of the TNM classification further
reinforced these M1a and M1b categories.” On the basis
of a cohort of 753 patients with metastatic TET, the
findings were the following: (1) OS among NO R-any
patients was better for patients with M1a than for M1b
tumors (5-y survival 71% and 56%, respectively),
although the difference was not statistically significant
(p = N.S.); (2) overall rates of death were worse among
patients with NO,1 M1b tumors than among those with NO
M1a tumors (45% versus 31%). Finally, the decision to
maintain the M1a and M1b categories for this first TNM
was also based on a visual impression that the outcome
curves were different for M1a and M1b. Ultimately, in the
eighth edition database, there were too few patients to
analyze further differences in the outcomes of patients
with pleural versus pericardial versus lung metastases.
Most patients with M1b tumors had pulmonary nodules,
given the surgical orientation of the data set.

Description of the M Component Data. Most patients
had pathologic-stage information; data on c¢MO, cM1a,

A Treatment by Clinical M
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and cM1b categories were available for 24.7% of thy-
moma and 25.9% TC cases, respectively (Supplementary
Table 1). Surgical resection status by cM and pM for
thymoma, TC and NETT is shown in Figure 44 and B.
Surgical resection was undertaken in only 51.0% and
69.1% of patients with cM1a and M1b TC and thymoma
versus 97.0% and 99.6% in patients with cM0 tumors,
respectively (Fig. 44). The limited number of resected
M1 cases, together with the high proportion of MO cases,
affected the correlation analyses between c¢cM and pM.
The correlation was not high between pM category and
the cM categories. Pathologic M1a was correctly identi-
fied clinically in 76% of thymoma and 53% of TC; pM1b
was correctly identified in 14% of thymoma and 33% of
TC (Supplementary Fig. 24 and B)

M Component Analysis. Owing to sparse data, there
was limited power to conduct analyses of OS by cM
(Fig. 54-C). OS curves separated well for pM categories in
patients with TC and for pMO and pM1a in patients with
thymoma; there were limited sample sizes for NETT
(Fig. 64-C). For both FFR and cumulative incidence of
recurrence, pMO separated well from pM1la and pM1b in
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Figure 4. Surgical resection status by (A) clinical M and (B) pathologic M for thymoma, thymic carcinoma, and NETT. NETT,

neuroendocrine thymic tumor.
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Figure 5. Overall survival by clinical M in (A) thymoma, (B) thymic carcinoma, and (C) NETT. NETT, neuroendocrine thymic

tumor.

patients with TC and thymoma (Supplementary Fig. 34-
D). At multivariate analysis, in patients with TC, although
0S was not significantly worse for pM1a than for pM0
(HR = 1.35,95% CI: 0.91-2.00, p = 0.133) or for pM1b
than for pMla (HR = 1.68, 95% CI: 0.99-2.86, p =
0.053), FFR was significantly worse for pM1a than for
pMO (HR = 2.63, 95% CI: 1.33-5.26, p = 0.004)
(Supplementary Table 4). In patients with thymoma, OS
and FFR were significantly worse for pM1a than for pM0
(HR = 3.23, 95% CI: 2.38-4.55, p < 0.001 and HR =
14.30, 95% CI: 9.09-43.00, p < 0.001). Data were too
sparse to make meaningful comparisons of recurrence in
patients with pM1b tumors, as there were only three and

nine patients with pM1b, respectively, with recurrence
data for TC and thymoma. Analysis of specific M de-
scriptors was hampered by the limited granularity of the
available data. In patients with thymoma, there was no
difference in OS or FFR by pM1la descriptors, pleural
nodule, pericardial nodule, or both, or pM1b descriptors,
lung lesion, non-lung lesion, or both. In the patients with
TC, there was a tendency toward longer OS in patients
with pM1a pleural nodules versus pericardial nodules or
both and no OS difference in patients with pM1b lung
versus non-lung metastases. The committee concluded
that the eighth edition M categories were validated by
the ninth edition data. Strict statistical validation in each
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thymic tumor type was not always possible owing to
sample size. These conclusions held up in adjusted an-
alyses as well. Further investigations of specific M de-
scriptors were not possible in a robust manner owing to
limited granularity of the available data. Nevertheless,
there was no clear evidence that the existing descriptors
were inappropriate (Table 1).

Discussion

Development of a uniform stage classification system
is a major prerequisite for progress in treatment, partic-
ularly in an uncommon disease such as TET. The lack of
an official stage classification has been an impediment for
TET, until the eighth edition TNM classification in which
the first internationally recognized TNM classification for
TET was introduced on the basis of the analyses of an

international database developed by IASLC and ITMIG."
Nevertheless, unsolved issues remained with the eighth
edition of the stage classification system as there were not
enough data available, rendering limited statistical power
to rely on analysis outcomes only. With a larger number
of patients with advanced disease of N+ and/or M+
contributed to the database for the revision toward the
ninth edition, survival differences were validated across
the N and the M categories proposed in the eighth edition.
Although there have been relatively more data collected,
problems in further refinement of the N and M de-
scriptors still remained because of insufficient number of
events. The TD-SPFC thus decided to retain the classifi-
cation of TETs as it is in the eighth edition of the TNM
classification of malignant tumors, without making any
change to the N or M classifications.
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Clinically, there is a need for a cN classification to
compare management strategies and outcomes, espe-
cially in nonsurgical patients. Theoretically, there would
be a higher percentage of nodal involvement in
nonsurgical patients who often have more advanced
disease. Unfortunately, few patients suspected to have
cN+ disease had their lymph nodes sampled in the data
collected. Therefore, the ninth edition analysis focused
on pN status for tumor classification. During the process
that led to the classification proposed for the eighth
edition TNM, OS among patients with R-any status was
found to be better for the N1 than for the N2 category.
With less than 100 patients with N+, however, the dif-
ferences did not reach statistical significance. In recent
years, there have been increasing reports revealing the
association between lymph node status and survival in
patients with TETs. By studying the Surveillance,
Epidemiology, and End Results database, Weksler
et al.'®"” found that the presence of nodal metastases
had significant, independent, adverse impact on survival
in patients with either thymoma or TC including NETT. A
ChART multicenter retrospective database study also
found a similar association between nodal status and
survival outcomes in patients with TET, which was
echoed by another JART database analysis.”® In the
process toward the ninth edition TNM, worse survival
outcomes were found with increasing pN-category in
patients with both thymoma and TC. In addition, with
nearly 300 N+ cases, statistically significant differences
were detected among pNO, pN1, and pN2 diseases in
patients with TC and among pNO and pN1 in those with
thymoma. The results were similar when adjusted for
patient characteristics and surgical resection status by
multivariate analysis. It is for the first time that a step-
wise worsening of survival with increasing N category
was proven by a data-driven process.

In the ITMIG-IASLC consensus-based node map,
prevascular (anterior) mediastinal node and low ante-
rior cervical perithymic metastasis is designated as N1,
whereas other neck and deep mediastinal nodal
involvement is classified as N2."® This was based on the
following three considerations’: The “speculation” that
N1 nodes signify less advanced disease because they are
closer to the thymus than N2; a “practical” reason to
separate the anterior and deep regions as N1 nodes are
already included in the thymectomy specimen whereas
harvesting N2 nodes would require an extra effort; and
whether there would be “available” data to reveal a
distinction in outcomes among different N categories.
Although survival among different pN categories was
generally well separated in the analyses of the ninth
edition database, there is still a paucity of detailed in-
formation on nodal groups sampled during the opera-
tion. Significant differences in OS between patients with
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pNO and pN1 were still found in multivariate analysis,
but not between pN1 and pN2, owing to further reduced
sample size and events. The sole prospective observa-
tional study in patients with TET revealed that the rate
of lymph node metastasis could almost double with
intentional nodal sampling.'® Rates of lymph node
metastasis in the two Surveillance, Epidemiology, and
End Results database analyses were much higher than
the results from other regional retrospective database
studies,"®"” probably because only patients with a
certain number of lymph nodes harvested were included
in the former. To stage lymph nodes accurately, ITMIG
has proposed that prevascular mediastinal nodes be
routinely removed along with the thymus and encour-
aged a systematic sampling of deep nodes in TCs, or
thymomas with invasion of neighboring structures.”’ In
the database for the ninth edition, the rate of lymph node
involvement was much higher in TC than in thymomas.
Lymph node metastasis was an early event in patients
with NETT, similar to the findings in previous multi-
center studies.”’ N status was also found to be signifi-
cantly associated with T category, echoing the previous
findings that increasing lymphatic involvement was ex-
pected with extension of the primary tumor. In the
prospective observational study mentioned previously,
the risk of lymph node metastasis could be clearly
discriminated by combination of histologic tumor type
and T category.'” These findings further support the
ITMIG recommendation on more attention to lymph
node harvesting during resection, especially in those
tumors with a higher histologic grade and/or those with
local invasion. This would be important for curative
removal of disease and for providing more granular in-
formation for future stage revisions.

With regard to the M component, the TD-SPFC M-
Subcommittee for the ninth edition had established a
road map of analyses that would be conducted to refine
these descriptors.” A first plan was to describe the
subgroups available with regard to the following: (1) the
number of patients with M1a/M1b disease in thymoma
versus TC versus NETT; (2) sites of metastases, that is,
pleural or pericardial for M1a and pulmonary, nodal, or
extrathoracic for M1b; (3) number of metastatic sites,
that is, number of pleural implants for M1a and number
of distant sites for M1b; and (4) information about def-
inite/local treatment versus systemic therapy only and
resection status in operated cases. One additional
objective was to revisit the correlation between clinical
and pathologic staging. The M-component Subcommittee
estimates that ¢cTNM is needed to further assess the
patient outcomes in the setting of metastatic disease not
amenable to resection and stratify patients receiving
exclusive systemic therapies. Finally, one additional
question was to define the best end points for analyzing
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patient outcomes; in the setting of metastatic disease,
disease progression may be hard to assess in a retro-
spective manner, as time interval between imaging may
be diverse depending on the follow-up recommenda-
tions'“'?; therefore, OS is a stronger end point.

We expected to conduct these analyses in thymoma
and TC separately, which was ultimately done; one key
consideration is that metastatic disease at diagnosis is
far more frequent in TC than in thymomas. Meanwhile,
we understand that distinguishing the two entities in the
setting of aggressive, high-grade, metastatic disease may
be challenging. From the analyses of the eighth edition
database, the risk of recurrence was comparable in the
two histologic types for patients with M1a/M1b.° The
SPFC-TD pointed out very early in the revision process
that there was an urgent need to collect more advanced
cases for the ninth edition. In this respect, the contri-
bution of databases including advanced cases (e.g,
Réseau Tumeurs THYmiques et Cancer, ChART, Korean
Association for Research in the Thymus) was
instrumental.

A key recommendation is to collect additional vari-
ables for the M component in existing and ongoing da-
tabases to further decipher the diversity of metastatic
disease in TET; this should include the number and
side—left or right—of pleural/pericardial implants and
treatment in M1a cases, number of lesions and site of
distant metastases, and delivery of local treatment for
M1b cases. Indeed, the TD-SPFC M-Subcommittee sug-
gests, based on improved outcomes after complete
resection of recurrence,”” ** that patients with single
pleural implant amenable to surgical resection have a
better outcome than patients with multiple implants or
carcinomatosis, even if these may be eligible for pleuro-
pneumonectomy or intrapleural chemo-hyperther-
mia.”**® Similarly, patients with oligometastatic disease
in the lung or at distant sites are believed to have a
better OS than patients with multiple metastases, as
these may be eligible to local ablative therapies. In
addition, this information will be related to clinical TNM
more than pathologic TNM, as most metastatic sites are
not confirmed pathologically in routine practice. We then
expect to collect more data for the clinical/pathologic
correlation analyses. Ultimately, the subsequent M-
component classification would include additional de-
scriptors, such as what has been proposed so far for lung
cancer: one example could be M1a for single metastasis
or implant, M1b for multiple implants, homolateral, M1c
for multiple implants, bilateral, or multiple distant le-
sions. This may also affect stage grouping as M1a thymic
tumor with a single, resected pleural implant may have a
better outcome than unresected T3/T4NOMO tumors.

In conclusion, the proposals made to the UICC-AJCC
are that the categories and descriptors for the N and M
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components of the classification of TET for the ninth
edition TNM remain unchanged from the eighth edition
system. The analyses of data for the ninth edition veri-
fied the survival differences in different N/M categories
proposed in the eighth edition. Furthermore, for the first
time, this data-driven process saw statistical significant
differences that were underpowered in the eighth edi-
tion. Therefore, it is recommended that the IASLC TNM
classification should be used in the management and
studies for TET in the future. More efforts should be
called for in future data collection, especially on lymph
node examination and on nonsurgical patients with
advanced disease, so that more detailed stratification
among different nodal groups or sites of distant metas-
tasis could be possible in future renditions of TNM stage
classification.

CRediT Authorship Contribution
Statement

Wentao Fang: Conceptualization, Methodology,
Writing—Original draft preparation.
Nicolas Girard: Conceptualization, Methodology,

Writing—Original draft preparation.

Vanessa Cilento: Data collection and harmonization;
Formal statistical analysis.

Emily Goren: Data collection and harmonization;
Formal statistical analysis.

Daniel Dibaba: Data collection and harmonization;
Formal statistical analysis.

Enrico Ruffini: Supervision, Reviewing and editing,
Final check.

Edith M. Marom: Supervision,
editing.

Frank Detterbeck: Supervision, Reviewing and
editing.

Ramon Rami-Porta: Supervision, Reviewing and
editing.

Usman Ahmad: Reviewing and editing.

Sarit Appel: Reviewing and editing.

Andrea Bille: Reviewing and editing.

Souheil Boubia: Reviewing and editing.

Cecilia Brambilla: Reviewing and editing.

Ayten Kayi Cangir: Reviewing and editing.

Conrad Falkson: Reviewing and editing.

Pier Luigi Filosso: Reviewing and editing.

Giuseppe Giaccone: Reviewing and editing.

Francesco Guerrera: Reviewing and editing.

James Huang: Reviewing and editing.

Maurizio Infante: Reviewing and editing.

Dong Kwan Kim: Reviewing and editing.

Marco Lucchi: Reviewing and editing.

Mirella Marino: Reviewing and editing.

Andrew G. Nicholson: Reviewing and editing.

Reviewing and



January 2024

Meinoshin Okumura: Reviewing and editing.
Andreas Rimner: Reviewing and editing.
Charles B. Simone, II: Reviewing and editing.
Hisao Asamura: Reviewing and editing.

Acknowledgments

The authors thank the expert and professional secre-
tarial support provided by Patricia Vigués-Frantzen,
Hospital Universitari Mutua Terrassa, Terrassa, Barce-
lona, Spain.

Appendix 1

IASLC Staging and Prognostic Factors Committee

Hisao Asamura (chair), Keio University, Tokyo, Japan;
Valerie Rusch (chair elect), Memorial Sloan Kettering
Cancer Center, New York, New York; Ramén Rami-Porta
(past chair), Hospital Universitari Mutua Terrassa, Ter-
rassa, Spain; Luiz Henrique Araujo, Brazilian National
Cancer Institute, Rio de Janeiro, Brazil; David Beer,
University of Michigan, Ann Arbor, Michigan; Pietro
Bertoglio, IRCCS Azienda Ospedaliero Universitaria di
Bologna, Bologna, Italy; Ricardo Beyruti, University of
S3o Paulo Medical School, Sao Paolo, Brazil; Andrea Bille,
Guy’s Hospital, London, United Kingdom; Souheil Boubia,
Department of Thoracic Surgery, University Hospital Ibn
Rochd, Laboratoire de Pathologie Cellulaire et Molécu-
laire Hassan II University of Casablanca, Casablanca,
Morocco; Elisabeth Brambilla, Centre Hospitalier Uni-
versitaire, Grenoble, France, University of Grenoble
Alpes, Grenoble, France; A. K. Cangir, Ankara University
Faculty of Medicine, Ankara, Turkey; David Carbone, The
Ohio State University, Columbus, Ohio; Vanessa Cilento,
Cancer Research And Biostatistics, Seattle, Washington;
Casey Connolly, IASLC, Denver, Colorado; Gail Darling,
University of Toronto, Toronto, Canada; Frank Detter-
beck, Yale University School of Medicine, New Haven,
Connecticut; Daniel Dibaba, Cancer Research And
Biostatistics, Seattle, Washington; Xavier Benoit
D’Journo, Aix-Marseille University, Marseille, France;
Jessica Donington, University of Chicago, Chicago, Illi-
nois; Wilfried Eberhardt, West German Cancer Centre,
University Hospital Essen, Essen, Germany; John
Edwards, Northern General Hospital, Sheffield, United
Kingdom; Megan Eisele, Cancer Research And Biostatis-
tics, Seattle, Washington; Jeremy Erasmus, M. D. Ander-
son Cancer Center, Houston, Texas; Wentao Fang,
Department of Thoracic Surgery, Shanghai Chest Hospi-
tal, Jiaotong University Medical School, Shanghai, Peo-
ple’s Republic of China; Dean Fennell, Leicester Cancer
Research Centre, Department of Genetics and Genome
Biology, University of Leicester and University Hospital
of Leicester National Health Service Trust, Leicester,
United Kingdom; Kwun Fong, University of Queensland

Ninth Edition of Thymic Epithelial Tumors TNM: N and M Categories 63

Thoracic Research Centre, Brisbane, Australia; Francoise
Galateau-Salle, Centre Hospitalier Universitaire, Caen,
France; Oliver Gautschi, Cancer Center, Cantonal Hospital
Lucerne, Lucerne, Switzerland; Ritu R. Gill, Beth Israel
Lahey Health, Boston, Massachusetts; Dorothy Giroux,
Cancer Research And Biostatistics, Seattle, Washington;
Meredith Giuliani, The Princess Margaret Cancer Centre/
University Health Network, Toronto, Ontario, Canada;
Department of Otolaryngology - Head and Neck Surgery,
The University of Toronto, Toronto, Ontario, Canada; Jin
Mo Goo, Seoul National University, Seoul, Republic of
Korea; Seiki Hasegawa, Hyogo College of Medicine,
Nishinomiya, Japan; Emily Goren, Cancer Research And
Biostatistics, Seattle, Washington; Fred Hirsch, Center for
Thoracic Oncology, Tisch Cancer Institute, Mount Sinai
Health System, New York, New York; Antje Hoering,
Cancer Research And Biostatistics, Seattle, Washington;
Hans Hoffman, Technical University of Munich, Munich,
Germany; Wayne Hofstetter, M. D. Anderson Cancer
Center, Houston, Texas; James Huang, Memorial Sloan
Kettering Cancer Center, New York, New York; Philippe
Joubert, Quebec Heart and Lung Institute, Quebec, Can-
ada; Kemp Kernstine, The University of Texas South-
western Medical Center, Dallas, Texas; Keith Kerr,
University of Aberdeen, School of Medicine and
Dentistry, Aberdeen, United Kingdom; Young Tae Kim,
Seoul National University, Seoul, Republic of Korea; Hong
Kwan Kim, Samsung Medical Center, Seoul, Republic of
Korea; Hedy Kindler, The University of Chicago Medical
Center, Chicago, Illinois; Yolande Lievens, Radiation
Oncology department, Ghent University Hospital and
Ghent University, Ghent, Belgium; Hui Liu, Sun Yat-Sen
University Cancer Center, Guangdong Sheng, People’s
Republic of China; Donald E. Low, Virginia Mason Med-
ical Center, Seattle, Washington; Gustavo Lyons, Buenos
Aires British Hospital, Buenos Aires, Argentina; Heber
MacMahon, University of Chicago, Chicago, Illinois; Aly-
son Mahar, School of Nursing, Queen’s University,
Ontario, Canada; Mirella Marino, IRCCS Regina Elena
National Cancer Institute, Rome, Italy; Edith M. Marom,
M.D. Anderson Cancer Center, Houston, Texas, and Uni-
versity of Tel-Aviv, the Chaim Sheba Medical Center, Tel-
Aviv, Israel; José-Maria Matilla, Valladolid University
Hospital, Valladolid, Spain; Jan van Meerbeeck, Antwerp
University and Antwerp University Hospital, Antwerp,
Belgium; Luis M. Montuenga, Center of Applied Medical
Research, University of Navarra, Pamplona, Spain, and
Centro de Investigacion Biomédica en Red de Cancer,
Spain; Andrew G. Nicholson, Royal Brompton and Hare-
field Hospitals, Guy’s and St Thomas’ NHS Foundation
Trust and Imperial College, London, United Kingdom;
Katie Nishimura, Cancer Research And Biostatistics,
Seattle, Washington; Anna Nowak, University of Western
Australia, Perth, Australia; Isabelle Opitz, University



64 Fang et al

Hospital Zurich, Zurich, Switzerland; Meinoshin Oku-
mura, National Hospital Organization Osaka Toneyama
Medical Center, Osaka, Japan; Raymond U. Osarogiagbon,
Baptist Cancer Center, Memphis, Tennessee; Harvey
Pass, New York University, New York, New York; Marc
de Perrot, University of Toronto, Toronto, Canada; Hel-
mut Prosch, Medical University of Vienna, Vienna,
Austria; David Rice, M. D. Anderson Cancer Center,
Houston, Texas; Andreas Rimner, Memorial Sloan Ket-
tering Cancer Center, New York, New York; Adam
Rosenthal, Cancer Research And Biostatistics, Seattle,
Washington; Enrico Ruffini, University of Torino, Torino,
Italy; Shuji Sakai, Tokyo Women’s Medical University,
Tokyo, Japan; Paul Van Schil, Antwerp University and
Antwerp University Hospital, (Edegem) Antwerp,
Belgium; Navneet Singh, Postgraduate Institute of Med-
ical Education and Research, Chandigarh, India; Fran-
cisco Sudrez, Clinica Santa Maria, Santiago, Chile; Ricardo
M. Terra, University of Sao Paulo, Sao Paulo, Brazil;
William D. Travis, Memorial Sloan Kettering Cancer
Center, New York, New York; Ming S. Tsao, Princess
Margaret Cancer Centre, Toronto, Canada; Paula Ugalde,
Brigham & Women’s Hospital, Boston, Massachusetts;
Shun-ichi Watanabe, National Cancer Center Hospital,
Tokyo, Japan; Ignacio Wistuba, The University of Texas
M. D. Anderson Cancer Center, Houston, Texas; Murry
Wynes, IASLC, Denver, Colorado; Yasushi Yatabe, Na-
tional Cancer Center Hospital, Tokyo, Japan.

Advisory Board to the Lung Cancer Domain
Samuel Armato, The University of Chicago, Chicago;
Lawek Berzenji, University of Antwerp, Antwerp,
Belgium; Alex Brunelli, St. James’s University Hospital,
Leeds, UK; Giuseppe Cardillo, Azienda Ospedaliera San
Camilo Forlanini, Rome, Italy; Jason Chang, Memorial
Sloan Kettering Cancer Center, New York, New York;
Keneng Chen, Peking University, Beijing Cancer Hospital,
Beijing, People’s Republic of China; Wendy Cooper, Royal
Prince Alfred Hospital, NSW Health Pathology, Sydney,
Australia; Pier Luigi Filosso, University of Torino, Torino,
Italy; Liyan Jiang, Shanghai Chest Hospital, Shanghai,
People’s Republic of China; Nagla Karim, Inova Cancer
Institute-University of Virginia, Virginia; Peter Kneuertz,
The Ohio State University College of Medicine, Ohio;
Mark Krasnik, Gentofte University Hospital, Copenhagen,
Denmark; Kaoru Kubota, Nippon Medical School Hospi-
tal, Tokyo, Japan; Catherine Labbe, Quebec Heart and
Lung Institute, Quebec, Canada; Ho Yun Lee, Samsung
Medical Center, Sungkyunkwan University School of
Medicine, Seoul, Republic of Korea; Eric Lim, Imperial
College and the Royal Brompton Hospital, London,
United Kingdom; Geoffrey Liu, Princess Margaret Cancer
Centre, University of Toronto, Toronto, Canada; Hongxu

Journal of Thoracic Oncology Vol. 19 No. 1

Liu, Cancer Hospital of China Medical University, Liaon-
ing Cancer Hospital & Institute, Liaoning, People’s Re-
public of China; Philip Mack, Mount Sinai, New York,
New York; David Naidich, NYU-Langone Medical Center,
New York, New York; Mizuki Nishino, Brigham and
Women’s Hospital and Dana-Farber Cancer Institute,
Boston, Massachusetts; Marcin Ostrowski, Medical Uni-
versity of Gdansk, Gdansk, Poland; Charles Powell,
Mount Sinai School of Medicine, New York, New York;
Carolyn Presley, The Ohio State University, Ohio; Paul
Martin Putora, Kantonsspital St. Gallen, St. Gallen,
Switzerland; Natasha Rekhtman, Memorial Sloan Ket-
tering Cancer Center, New York, New York; Harry Ren,
Shanghai Pulmonary Hospital, Shanghai, People’s Re-
public of China; M. Patricia Rivera, University of North
Carolina, Dept. of Medicine, Chapel Hill, North Carolina;
Gaetano Rocco, Memorial Sloan Kettering Cancer Center,
New York, New York; Maria Teresa Ruiz Tzukazan,
Pontifical Catholic University of Rio Grande do Sul,
PUCRS, Porto Alegre, Brazil; Robert Samstein, Mount
Sinai, New York, New York; Yu Yang Soon, National
University Hospital, Harvard University Hospital,
Singapore; Kenichi Suda, Kindai University Faculty of
Medicine, Osaka, Japan; Martin Tammemagi, Department
of Community Health Sciences, Ontario, Canada; Lynn
Tanoue,Yale University, Dept. of Medicine, New Haven,
Connecticut; Akif Turna, Istanbul University, Cerrahpasa
Medical School, Istanbul, Turkey; Benny Weksler, Uni-
versity of Tennessee Health Science Center, Tennessee;
Terence Williams, City of Hope Comprehensive Cancer
Center, California; Dawei Yang Zhongshan Hospital
Fudan University, Shanghai, People’s Republic of China;
Jeff Yang, Massachusetts General Hospital/Harvard
Medical School, Massachusetts; Masaya Yotsukura,
Department of Thoracic Surgery, National Cancer Center
Hospital, Tokyo, Japan.

Advisory Board to the Thymic Tumor Domain
Usman Ahmad, Cleveland Clinic, Cleveland, Ohio,
Thoracic Surgery, Heart, Vascular and Thoracic Institute,
Cleveland Clinic, and Cleveland Clinic Abu Dhabi, United
Arab Emirates; Sarit Appel, Sheba Medical Center, Ramat
Gan, Israel; Cecilia Brambilla, Royal Brompton and
Harefield Hospital, Guy’s and St. Thomas NHS Founda-
tion Trust, London, UK; Conrad B. Falkson, Queen’s
University, Kingston, Ontario, Canada; Pier Luigi Filosso,
University of Torino, Torino, Italy; Giuseppe Giaccone,
Weill-Cornell Medicine, New York, New York; Francesco
Guerrera, University of Torino, Torino, Italy; Maurizio
Infante, University and Hospital Trust Azienda Ospeda-
liera Universitaria Integrata, Verona, Italy; Dong Kwan
Kim, Asan Medical Center, Seoul, and University of Ulsan
College of Medicine, Seoul, Republic of Korea; Marco



January 2024

Lucchi, Division of Thoracic Surgery, Azienda
Ospedaliero-Universitaria Pisana, Pisa, Italy; Anja Roden,
Laboratory Medicine and Pathology, Mayo Clinic
Rochester, Minnesota; Charles B. Simone II, New York
Proton Center and Memorial Sloan Kettering Cancer
Center, New York.

Advisory Board to the Esophageal Cancer Domain
Mark Ferguson, The University of Chicago, Chicago.

Advisory Board to the Mesothelioma Domain

Jennifer Sauter, Memorial Sloan Kettering Cancer
Center, New York, New York; Andrea Wolf, Icahn School
of Medicine at Mount Sinai, New York, New York.

Appendix 2. Chairpersons and Members
of the Subcommittees of the Lung
Cancer, Thymic Epithelial Tumors,
Pleural Mesothelioma, and Esophageal
Cancer Domains of the IASLC Staging and

Prognostic Factors Committee
IASLC Staging and Prognostic Factors Committee
Chair: Hisao Asamura.

Lung Cancer Domain
Lung Cancer Domain Chair: Paul Van Schil.
Lung Cancer Domain Vice Chair: Kemp Kernstine.

Lung Cancer Domain T Descriptors Sub-
committee. Hisao Asamura (chair), Young Tae Kim (co-
chair), Pietro Bertoglio, A K. Cangir, Jessica Donington,
Wentao Fang, Yolande Lievens, Hiu Liu, Gustavo Lyons,
Shuji Sakai, William Travis, Paula Ugalde, Paul Van Schil,
Jeff Yang, Masaya Yotsukura.

Lung Cancer Domain N Descriptors Sub-
committee. James Huang (chair), Raymond U. Osar-
ogiagbon (co-chair), Andrea Bille, Giuseppe Cardillo,
Kemp Kernstine, Hong Kwan Kim, Kaoru Kubota,
Yolande Lievens, Eric Lim, Edith M. Marom, Helmut
Prosch, Paul Martin Putora, David Rice, Gaetano Rocco,
Valerie Rusch, Paul Van Schil, Isabelle Opitz, Francisco
Suarez, Jeff Yang, Shun-ichi Watanabe.

Lung Cancer Domain M Descriptors Sub-
committee. Kwun Fong (chair), Wilfried Eberhardt (co-
chair), Jeremy Erasmus, Yolande Lievens, Mirella Marino,
Edith M. Marom, Paul Martin Putora, Navneet Singh,
Francisco Suarez.

Lung Cancer Domain Lepidic & GGO Sub-
committee. William Travis (chair), Philippe Joubert

Ninth Edition of Thymic Epithelial Tumors TNM: N and M Categories 65

(co-chair), Hisao Asamura, Frank Detterbeck, Giuseppe
Cardillo, Wendy Cooper, Ritu R. Gill, Jin Mo Goo, Young
Tae Kim, Ho Yun Lee, Heber MacMahon, Edith M.
Marom, David Naidich, Andrew G. Nicholson, Mizuki
Nishino, Helmut Prosch, Ramon Rami-Porta, Valerie
Rusch, Shuji Sakai, Yasushi Yatabe, Shun-ichi
Watanabe.

Lung Cancer Domain Neuroendocrine Tumors Sub-
committee. Ming Tsao (chair), Andrew G. Nicholson,
(co-chair), Ricardo Beyruti, Frank Detterbeck, Wilfried
Eberhardt, Pier Luigi Filosso, Yolande Lievens, Eric Lim,
Geoffrey Liu, José-Maria Matilla, Natasha Rekhtman,
William Travis, Jeff Yang, Yasushi Yatabe.

Lung Cancer Domain Stage. Hisao Asamura (chair),
Giuseppe Cardillo, Frank Detterbeck, John Edwards,
Kwun Fong, Meredith Giuliani, James Huang, Kemp
Kernstine, Edith M. Marom, Andrew G. Nicholson, Ramén
Rami-Porta, William Travis, Ming Tsao, Paul Van Schil,
Shun-ichi Watanabe.

Lung Cancer Domain Lymph Node Chart Sub-
committee. Shun-ichi Watanabe (chair), Jin Mo Goo (co-
chair), Hisao Asamura, Hans Hoffman, James Huang,
Kemp Kernstine, Yolanda Lievens, Raymond U. Osar-
ogiagbon, Paul Martin Putora, Ramén Rami-Porta, Val-
erie Rusch, Paul Van Schil, Jeff Yang.

Lung Cancer Domain Validation and Methodology
Subcommittee. Frank Detterbeck (chair), Alyson Mahar
(co-chair), Hisao Asamura, Meredith Giuliani, Mirella
Marino, Raymond U. Osarogiagbon, Valerie Rusch.

Lung Cancer Domain Prognostic Factors Sub-
committee. Frank Detterbeck (chair), Raymond U.
Osarogiagbon (co-chair), Alex Brunelli Kwun Fong,
James Huang, Young Tae Kim, Mark Krasnik, Hiu Liu, Jan
van Meerbeeck, Luis M. Montuenga, Andrew G. Nich-
olson, Valerie Rusch, Robert Samstein, Navneet Singh,
Martin Tammemagi, Ricardo Terra, Ming Tsao, Akif
Turna, Terence Williams.

Lung Cancer Domain R Factor Subcommittee. John
Edwards (chair), Marcin Ostrowski (co-chair), Souheil
Boubia, Jessica Donnington, Hans Hoffman, Maurizio
Infante, Mirella Marino, Edith M. Marom, Jun Nakajima,
Andrew G. Nicholson, Paul Van Schil, William Travis,
Ming Tsao, Yasushi Yatabe.

Lung Cancer Domain Imaging Subcommittee. Jim Mo
Goo (chair), Ritu R. Gill (co-chair), Helmut Prosch (co-
chair), Samuel Armato, Hui Liu, Heber MacMahon, Edith
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M. Marom, David Naidich, Charles Powell, Paul Van Schil,
William Travis.

Lung Cancer Domain Multiple Pulmonary Nodules
Subcommittee. Frank Detterbeck (chair), Alyson Mahar
(co-chair), Sarit Appel, Jason Chang, Keneng Chen, Nic-
olas Girard, Jin Mo Goo, Young Tae Kim, Heber MacMa-
hon, Andrew G. Nicholson, Paul Martin Putora, Natasha
Rekhtman, M Patricia Rivera, Lynn Tanoue, Ricardo M.
Terra, William Travis, Paula Ugalde.

Lung Cancer Domain Molecular Subcommittee. David
Carbone (co-chair), Fred Hirsch (co-chair), Luiz Henrique
Araujo, Hisao Asamura, Elisabeth Brambilla, Jason Chang,
Frank Detterbeck, Oliver Gautschi, Nagla Karim, Keith
Kerr, Peter Kneuertz, Eric Lim, Philip Mack, José-Maria
Matilla, Luis M. Montuenga, Andrew G. Nicholson, Ray-
mond U. Osarogiagbon, Harvey Pass, Carolyn ] Presley,
Ramén Rami-Porta, Natasha Rekhtman, Harry Ren,
Robert Samstein, Kenichi Suda, Ricardo M. Terra, William
Travis, Ming Tsao, Terence Williams, Ignacio Wistuba,
Dawei Yang, Yasushi Yatabe.

Lung Cancer Domain Database. Paula Ugalde (chair),
Pietro Bertoglio (co-chair), Sarit Appel, Philippe Joubert,
Catherine Labbe, Hongxu Liu, Gustavo Lyons, José-Maria
Matilla, Robert Samstein, Ricardo Terra, Maria Teresa
Ruiz Tzukazan, Benny Weksler.

Cancer Research And Biostatistics. Vanessa Cilento,
Daniel Dibaba, Megan Eisele, Dorothy Giroux, Emily
Goren, Antje Hoering, Katie Nishimura, Adam Rosenthal.

Thymic Epithelial Tumors Domain

Enrico Ruffini (chair), James Huang (co-chair),
Usman Ahmad, Sarit Appel, Andrea Bille, Souheil Bou-
bia, Cecilia Brambilla, A K Cangir, Frank Detterbeck,
Conrad Falkson, Wentao Fang, Pier Luigi Filosso, Giu-
seppe Giaccone, Nicolas Girard, Francesco Guerrera,
Maurizio Infante, Dong Kwan Kim, Marco Lucchi, Mir-
ella Marino, Edith M. Marom, Andrew Nicholson, Mei-
noshin Okumura, Andreas Rimner, Anja Roden, Charles
B. Simone II.

Thymic Domain T descriptor: Andrew Nicholson
(chair), Cecilia Brambilla, A K Cangir, Maurizio Infante,
Mirella Marino, Edith M. Marom, Meinoshin Okumura.

Thymic Domain N descriptor: Wentao Fang (chair),
Frank Detterbeck, Pier Luigi Filosso, Marco Lucchi, Edith
M. Marom, Charles B. Simone II.

Thymic Domain M descriptor: Nicolas Girard (chair),
Usman Ahmad, Sarit Appel, Conrad Falkson, Wentao
Fang, Giuseppe Giaccone, Dong Kwan Kim, Edith M.
Marom, Andreas Rimner.
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Thymic Domain Database subcommittee: Pier Luigi
Filosso (chair), Usman Ahmad, Andrea Bille, Souheil
Boubia, Frank Detterbeck, Wentao Fang, Nicolas Girard,
Francesco Guerrera, James Huang, Dong Kwan Kim,
Meinoshin Okumura, Enrico Ruffini.

Pleural Mesothelioma Domain

Valerie Rusch (chair), Anna Nowak (co-chair), Pietro
Bertoglio, Andrea Bill¢, Dean Fennell, Frangoise Galateau,
Ritu R. Gill, Seiki Hasegawa, Hong Kwan Kim, Hedy
Kindler, Jan van Meerbeeck, Isabelle Opitz, Harvey Pass,
Marc de Perrot, David Rice, Andreas Rimner, Jennifer
Sauter, Ming Tsao, David Waller, Andrea Wolf.

Esophageal Cancer Domain

Wentao Fang (chair), Xavier D’Journo (co-chair), Gail
Darling, Jeremy Erasmus, Mark Ferguson, Wayne Hof-
stetter, Hong Kwan Kim, Donald Low, Paula Ugalde.

APPENDIX 3. Participating Institutions in
the Third Phase of the IASLC Thymic
Tumors Staging Project

Participating institutions ordered by number of
eligible cases submitted

JART (2659 cases), M. Yano, Aichi Medical Univer-
sity, Nagakute, Japan; I. Yoshino, Chiba University, Chiba,
Japan; Y. Sano, Ehime University, Matsuyama, Japan; A.
Iwasaki, Fukuoka University, Fukuoka, Japan; H. Adachi,
Hokkaido Cancer Center, Sapporo, Japan; K. Suzuki,
Juntendo University Hospital, Tokyo, Japan; H. Asamura,
Keio University, Tokyo, Japan; H. Yoon, Kinki-Chuo Chest
Medical Center, Sakai, Japan; Y. Maniwa, Kobe University,
Kobe, Japan; M. Suzuki, Kumamoto University, Kuma-
moto, Japan; H. Date, Kyoto University, Kyoto, Japan; T.
Tagawa, Kyusyu University, Fukuoka, Japan; T.
Nagayasu, Nagasaki University, Nagasaki, Japan; K.
Okuda, Nagoya City University, Nagoya, Japan; T. F Chen-
Yoshikawa, Nagoya University, Nagoya, Japan; M. Tsuboi,
National Cancer Center Hospital East, Kashiwa, Japan; S.
Watanabe, National Cancer Center Hospital, Tokyo,
Japan; M. Tsuchida, Niigata University, Niigata, Japan; J.
Usuda, Nippon Medical School, Tokyo, Japan; S. Toyooka,
Okayama University, Okayama, Japan; ]J. Okami, Osaka
Medical Center for Cancer and Cardiovascular Diseases,
Osaka, Japan; M. Tanahashi, Seirei Mikatahara General
Hospital, Hamamatsu, Japan; M. Yamashita, Shikoku
Cancer Center, Matsuyama, Japan; K. Shimizu, Shinshu
University, Matsumoto, Japan; Y. Ohde, Shizuoka Cancer
Center, Shizuoka, Japan; ]. Nakajima, The University of
Tokyo, Tokyo, Japan; K. Kondo, Tokushima University,
Tokushima, Japan; N. Ikeda, Tokyo Medical University,
Tokyo, Japan; H. Horio, Tokyo Metropolitan Cancer and
Infectious Diseases Center Komagome Hospital, Tokyo,
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Japan; M. Kanzaki, Tokyo Women’s Medical University,
Tokyo, Japan; T. Onuki, Tsuchiura Kyodo Hospital, Tsu-
chiura, Japan; F. Tanaka, University of Occupational and
Environmental Health, Kitakyushu, Japan; M. Okumura,
Y. Shintani, Osaka University, Suita, Japan; ChART (1515
cases), W. Xing, Affiliated Cancer Hospital of Zhengzhou
University, Zhengzhou, People’s Republic of China; Y.
Wei, Affiliated Hospital of Qingdao University, Qingdao,
People’s Republic of China; W. Sun, Cancer Hospital
Affiliated to Xinjiang Medical School, Wulumugji, People’s
Republic of China; Q. Tan, Daping Hospital, Chongqing,
People’s Republic of China; R. Zhang, First Affiliated
Hospital of Anhui Medical University, Hefei, People’s
Republic of China; K. Wu, Fudan University Shanghai
Cancer Center, Shanghai, People’s Republic of China; C.
Chen, Fujian Medical University Union Hospital, Fuzhou,
People’s Republic of China; X. Pan, Fujian Provincial
Hospital, Fuzhou, People’s Republic of China; C. Yang,
Haian Hospital, Nantong, People’s Republic of China; J.
Ma, Harbin Cancer Hospital, Harbin, People’s Republic of
China; Y. He, Henan Provincial People’s Hospital,
Zhengzhou, People’s Republic of China; L. Pang, Huashan
Hospital, Fudan University, Shanghai, People’s Republic
of China; Q. Xu, Jiangxi Provincial People’s Hospital,
Nanchang, People’s Republic of China; K. Zhang, Jining
No. 1 People’s Hospital, Jining, People’s Republic of
China; H. Liu, Liaoning Cancer Hospital, Shenyang, Peo-
ple’s Republic of China; K. Chen, Peking University Can-
cer Hospital, Beijing, People’s Republic of China; J. Li,
Peking University People’s Hospital, Beijing, People’s
Republic of China; W. Fang, Shanghai Chest Hospital,
School of Medicine, Shanghai Jiao Tong University,
Shanghai, People’s Republic of China; Y. Han, Sichuan
Cancer Hospital, Chengdu, People’s Republic of China; J.
Fu, Sun Yat-sen University Cancer Center, Guangzhou,
People’s Republic of China; M. Ye, Taizhou Hospital of
Zhejiang Province, Taizhou, People’s Republic of China;
X. Zhao, The Affiliated Hospital of Medical School of
Ningbo University, Ningbo, People’s Republic of China; H.
Zhang, The Affiliated Hospital of Xuzhou Medical School,
Xuzhou, People’s Republic of China; Q. Wu, The First
Affiliated Hospital of Chongging Medical School,
Chongqing, People’s Republic of China; M. Chen, The
First Affiliated Hospital of Guangxi Medical School,
Nanning, People’s Republic of China; D. Xie, The First
Affiliated Hospital of Wenzhou Medical School, Wenzhou,
People’s Republic of China; S. Xu, The First Hospital of
China Medical University, Liaoning, People’s Republic of
China; H. Wang, The Fourth Affiliated Hospital of Hebei
Medical School, Shijiazhuang, People’s Republic of China;
L. Xian, The Second Affiliated Hospital of Guangxi Med-
ical University, Nanning, People’s Republic of China; J.
Fan, The Second Affiliated Hospital of Zhejiang Univer-
sity School of Medicine, Hangzhou, People’s Republic of
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China; Q. Pang, Tianjin Medical University Cancer Hos-
pital, Tianjin, People’s Republic of China; P. Zhang,
Tianjin Medical University General Hospital, Tianjin,
People’s Republic of China; M. Zheng, Tongren Hospital,
Shanghai, People’s Republic of China; Y. Wang, West
China Hospital, Sichuan University, Chengdu, People’s
Republic of China; Y. Liao, Wuhan Union Hospital of
China, Wuhan, People’s Republic of China; X. Zhou,
Zhejiang Cancer Hospital, Hangzhou, People’s Republic of
China; Z. Ren, Zhejiang Provincial Hospital of Chinese
Medicine, Hangzhou, People’s Republic of China; ]. Ding,
Zhongshan Hospital, Fudan University, Shanghai, Peo-
ple’s Republic of China; European Society of Thoracic
Surgeons Thymic Registry (1411 cases): B. Moser,
University of Vienna, Austria, C. N. Foroulis, AHEPA
University Hospital, Thessaloniki, Greece; A. Podobed,
Alexandrov National Cancer Center, Minsk, Belarus; P.
Van Schil, Antwerp University Hospital and Antwerp
University, Department of Thoracic and Vascular Sur-
gery, Edegem (Antwerp), Belgium; H. Elkhayat, Assiut
University, Assiut Governorate, Egypt; ASST Santi Paolo e
Carlo, Ospedale San Paolo, Thoracic Surgery, Milano,
Italy; K. Kovacs, Bacs-Kiskun County Teaching Hospital,
Department of General Surgery, Kecskemét, Hungary;
Bajcsy-Zsilinszky Hospital, Thoracic Surgery, Budapest,
Hungary; Central Chest Institute of Thailand, Muang
District, Nonthaburi, Thailand; Clinic University Hospital
Valencia, Thoracic Surgery, Valencia, Spain; Z. Szanto,
Clinical Center, Medical School, University of Pécs,
Department of Surgery, Pécs, Hungary; S. Cafarotti, Ente
Ospedaliero  Cantonale, University of Southern
Switzerland, Thoracic Surgery Department, Bellinzona,
Switzerland; Erasme University Hospital, Thoracic Sur-
gery, Bruxelles, Belgium; C. Zisis, Evangelismos Hospital,
Thoracic Surgery Department, Athens, Greece; S. Mar-
garitora, Fondazione Policlinico “A. Gemelli” IRCCS,
Department of Thoracic Surgery, Largo A. Gemelli, Rome,
Italy; P. Mendogni, Foundation IRCCS Ca Granda Ospe-
dale Maggiore Policlinico, Department of Cardio-
Thoracic-Vascular Diseases, Milan, Italy; ]J. Possoz,
Grand Hopital de Charleroi site Gilly, Department of
Cardiothoracic and Vascular Surgery, Charleroi, Belgium;
A. Bille, Guys Hospital, Thoracic Surgery Department,
London, UK; A. Guirao, Hospital Clinic, Thoracic Surgery,
Barcelona, Spain; C. Fraile Olivero, Hospital Clinico San
Carlos, Servicio Cirugia Toracica, Madrid, Spain; F. Palma
Martelo, Hospital da Luz, Lisbon, Portugal; Hospital
Sancta Maggiore, Sao Paulo, Brazil; G. Fortunato, Hospital
Santa Isabel - Santa Casa de Misericordia da Bahia, Sal-
vador, Brazil; M.T. Ruiz Tsukazan, Hospital Sdo Lucas da
PUCRS, Porto Alegre, Brazil; Hospital Universitari Sagrat
Cor, Barcelona, Spain; Hyogo Prefectural Amagasaki
Hospital, Department of Respiratory Medicine, Amaga-
saki, Japan; M. Casiraghi, IEO, European Institute of
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Oncology, IRCCS, Division of Thoracic Surgery, Milan,
Italy, University of Milan, Department of Oncology and
Hemato-oncology, Milan, Italy; M. Scarci, Imperial Col-
lege NHS Healthcare Trust, London, UK; K. Tsakiridis,
Interbalkan Medical Center, CardioThoracic Dept., The-
ssaloniki, Greece; C. Lequaglie, IRCCS CROB Centro
Riferimento Oncologico Basilicata, Rionero in Vulture,
Italy; P. Novellis, IRCCS San Raffaele Scientific Institute,
Division of Thoracic Surgery, Milan, Italy; B. Ozkan,
Istanbul Medical School Department of Thoracic Surgery,
Istanbul University, Istanbul, Turkey; A. Turna, Istanbul
University-Cerrahpasa Cerrahpasa Medical School
Department of Thoracic Surgery, Istanbul, Turkey; E.
Mercadante, Istituto Nazionale Tumori IRCCS “Fonda-
zione G. Pascale,” Thoracic Surgery, Naples, Italy; Jorda-
novac, University Hospital Centre Zagreb, Department of
Thoracic Surgery, Zagreb, Croatia; M. Esch, Klinik fiir
Thoraxchirurgie, Delme Klinikum Delmenhorst, Del-
menhorst, Germany; Klinik fiir Thoraxchirurgie, Kant-
onsspital St. Gallen, Rorschacher, Switzerland; ]. Bauer,
Medical University of Vienna, Department of Thoracic
Surgery, Vienna, Austria; A. Ghimessy, National Institute
of Oncology, Department of Thoracic Surgery, Budapest,
Hungary; A. Kocsis, National Kordnyi Institute of Pul-
monology, Department of Thoracic Surgery, Budapest,
Hungary; P. Thomas, North University Hospital, Aix-
Marseille University & Assistance Publique - Hépitaux
de Marseille, France; V. Barmin, P. Hertsen Moscow
Oncology Research Institute - Branch of the National
Medical Research Radiological Centre of the Ministry of
Health of the Russian Federation, Moscow, Russia; T.
Molnar, Petz Aladar Teaching Hospital, Department of
General Surgery, Gyor, Hungary; F. Venuta, Policlinico
Umberto I, University of Rome Sapienza, Roma, Italy; 1.
Bravio, Portuguese Institute of Oncology Francisco Gen-
til, Lisbon; N. Moreno-Mata, Ramén y Cajal University
Hospital, Madrid, Spain; F. Londero, S. Maria della Mis-
ericordia University Hospital, Udine, Italy; A. C. Agrafio-
tis, Saint-Pierre University Hospital, Brussels, Belgium; T.
Gomez-Hernandez, Salamanca University Hospital,
Thoracic Surgery Service, Salamanca, Spain; S. Marcan-
tonio Camargo, Santa Casa de Misericordia de Porto
Alegre, Porto Alegre, Brazil; F. Rényi-Vamos, Semmel-
weis University, Department of Thoracic Surgery, Buda-
pest, Hungary; C. Atinkaya Baytemir, Siireyyapasa
Training and Research Hospital, Thoracic Surgery,
Istanbul, Turkey; S. Boubia, Universitary Hospital Ibn
Rochd, Cellular and Molecular Pathology Laboratory,
University Hassan II, Department of Thoracic Surgery,
Casablanca, Morocco; L. Voltolini, University Hospital
Careggi, Thoracic Surgery Unit, Florence, Italy; L.
Ampollini, University Hospital of Parma, Thoracic Sur-
gery, Department of Medicine and Surgery, Parma, Italy;
. Schmitt-Opitz, University Hospital Zurich, Department
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of Thoracic Surgery, Zurich, Switzerland; D. Van Raem-
donck, University Hospitals KU Leuven, Leuven, Belgium;
C. Aigner, University Medicine Essen, Ruhrlandklinik,
Dept. of Thoracic Surgery, Essen, Germany; D. Loizzi,
University of Foggia, Department of Medical and Surgical
Sciences, Foggia, Italy; K. Marcinkowski, University of
Medical Sciences, Thoracic Surgery Department, Poznan,
Poland; M. Liberman, University of Montreal, Montreal,
Canada; R. Mingarini Terra, University of Sao Paulo
Medical School, Sao Paulo, Brazil; J. Furdk, University of
Szeged, Department of Surgery, Szeged, Hungary; P.
Lyberis, University of Torino, Thoracic Surgery, Torino,
Italy; T. Krajc, Vienna Healthcare Group - Clinic Flo-
ridsdorf, Dept. of Thoracic Surgery, Vienna, Austria; M.
Congregado, Virgen del Rocio University Hospital, Sev-
illa, Spain; ZOL Hospital Genk, Department of Thoracic
and Vascular Surgery, Genk, Belgium; Korean Associa-
tion for Research in the Thymus (1357 cases), D. K.
Kim, Department of Thoracic and Cardiovascular Sur-
gery, Asan Medical Center, Ulsan University College of
Medicine, Seoul, Republic of Korea; Y. S. Choi, Depart-
ment of Thoracic and Cardiovascular Surgery, Samsung
Medical Center, Sungkyunkwan University School of
Medicine, Seoul, Republic of Korea; C. H. Kang, Depart-
ment of Thoracic and Cardiovascular Surgery, Seoul
National University Hospital, Seoul National University
College of Medicine, Seoul, Republic of Korea; |J. G. Lee,
Department of Thoracic and Cardiovascular Surgery,
Severance Hospital, Yonsei University College of Medi-
cine, Seoul, Republic of Korea; ITMIG (813 cases), A.
Toker, Istanbul University Medical School, Istanbul,
Turkey; N. Girard, Louis Pradel Hospital, Lyon, France; ].
Shrager, Stanford University, Stanford, California; B.
Louie, Swedish Cancer Institute, Seattle, Washington; S.
Keshavjee, UHN (University Health Network), Toronto,
Canada; M. Ferguson, University of Chicago, Chicago, II-
linois; F. Rea, University of Padua, Padua, Italy; M. Lucchi,
University of Pisa, Pisa, Italy; Réseau Tumeurs THY-
miques et Cancer (383 cases), P. A. Thomas, APHM,
Marseille, France; R. Gervais, Centre Francois Baclesse,
Caen, France; E. Dansin, Centre Oscar Lambret, Lille,
France; V. Westeel, CHU Besancon, Besangon, France; H.
Lena, CHU Rennes, Rennes, France; L. Thiberville, CHU
Rouen, Rouen, France; G. Massard, CHU Strasbourg,
Strasbourg, France; ]. Mazieres, CHU Toulouse, Toulouse,
France; E. Pichon, CHU Tours, Tours, France; JM. Maury,
Hospices Civils de Lyon, Lyon, France; N. Girard, Institut
Curie, Paris, France; C. Clement-Duchene, Institut de
Cancérologie de Lorraine, Nancy, France; X. Quantin,
Institut de Cancérologie de Montpellier, Montpellier,
France; L. Doucet, Institut de Cancérologie de 1'Ouest,
Nantes, France; B. Besse, Gustave Roussy, Villejuif,
France; Spanish Thymic Tumors Database (86 cases),
P. Ledn, Complejo Hospitalario Universitario de Albacete,



January 2024

Albacete, Spain; C. Garcia-Rico, Hospital Clinico Uni-
versitario de Valladolid, Valladolid, Spain; I. Martinez-
Serna, Hospital Universitario 12 de Octubre, Madrid,
Spain; M. Lorenzo, Hospital Universitario de Cruces,
Vizcaya, Spain; L. Sanchez, Hospital Universitario Mar-
qués de Valdecilla, Santander, Spain; JL Del Campo-
Cafiaveral, Hospital Universitario Puerta de Hierro,
Madrid, Spain; N. Moreno, Hospital Universitario Ramon
y Cajal, Madrid, Spain; E. Martinez, JC Trujillo, Hospital
Universitario Santa Creu i Sant Pau, Barcelona, Spain;
Single-institution contributors: A. Rimner, Memorial
Sloan Kettering Cancer Hospital, New York, NY, US (288
cases); A. Bille, Guy's Hospital, Thoracic Surgery
Department, London, UK (262 cases); A. K. Cangir,
Ankara University, Faculty of Medicine, Department of
Thoracic Surgery, Turkey (166 cases); B. McCaughan, C.
Kennedy, University of Sydney, Australia (97 cases); E.
Pescarmona, IRCCS Regina Elena National Cancer Insti-
tute, Rome, Italy (63 cases); A. Turna, Istanbul Univer-
sity, Cerrahpasa Medical Faculty, Department of Thoracic
Surgery, Turkey (47 cases).

Supplementary Data

Note: To access the supplementary material accompa-
nying this article, visit the online version of the Journal of
Thoracic Oncology at www.jto.org and at https://doi.
org/10.1016/j.jtho.2023.09.1447.
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