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IMPORTANCE Accurate staging is a fundamental step in treating patients with nasopharyngeal
carcinoma (NPC) worldwide; this is crucial not only for prognostication, but also for guiding
treatment decisions. The American Joint Committee on Cancer (AJCC)/Union for
International Cancer Control (UICC) tumor-node-metastasis (TNM) system is the global
language for clinicians, researchers, and cancer registries. Continual improvement that aligns
with contemporary pattern of care is essential.

Supplemental content

OBJECTIVE To improve the prognostic accuracy and clinical applicability of the eighth edition
(TNM-8) for NPC.

DESIGN, SETTING, AND PARTICIPANTS This multicenter study analyzed patients with NPC with
detailed tumor features during January 2014 and December 2015 and was reviewed by
experienced radiologists. The data analysis was completed in December 2023. The findings
were further confirmed with internal and external validation. Statistical analyses and clinical
considerations were reviewed by the AJCC/UICC multidisciplinary head and neck panels and
attained consensus. The recommendations were evaluated by the AJCC Evidence-Based
Medicine Committee before final endorsement as the ninth version (TNM-9).

MAIN OUTCOMES AND MEASURES The primary end point was overall survival. Adjusted hazard
ratios of different subgroups were then assessed for confirmation of optimal stage grouping.

RESULTS Of the 4914 patients analyzed, 1264 (25.7%) were female and 3650 (74.3%) were
male; the median (SD) age was 48.1 (12.0) years. Advanced radiological extranodal extension
(with involvement of adjacent muscles, skin, and/or neurovascular bundles) was identified as
an independent adverse factor for all end points: this was added as a criterion for N3. Patients
with nonmetastatic disease were regrouped into stages | to Il instead of TNM-8 stages | to
IVA. Significant hazard discrimination was achieved by grouping T1-2NO-1 as stage I, T3/N2 as
stage Il, and T4/N3 as stage lIl. Although the T1-2NO-1 subgroups had comparable 5-year
overall survival, subdivisions into IA (T1-T2NO) and IB (T1-T2N1) were recommended due to
the distinction in adjusted hazard ratios following adjustment for chemotherapy use.
Metastatic disease was exclusively classified as stage IV, and prognostication was further
refined by subdivision into IVA (M1a, =3 lesions) and IVB (M1b, >3 lesions). TNM-9
demonstrated superiority compared with TNM-8 in major statistical aspects.

CONCLUSION AND RELEVANCE The results of this diagnostic study suggest that the ninth

version of TNM staging for NPC, based on robust analyses and a comprehensive review by Author Affiliations: Author ‘
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ccurate prognostication is fundamental for cancer care.

Tumor-node-metastasis (TNM) staging based on ana-

tomical factors is a robust prognostic system that is
globally applicable. The collaboration between the American
Joint Committee on Cancer (AJCC) and the Union for Interna-
tional Cancer Control (UICC) in 1987 laid the foundation for de-
veloping a unified system.

Nasopharyngeal carcinoma (NPC) has a skewed geo-
graphic distribution, with 83% of new cases originating from
Asia,! and exhibits distinct characteristics that require spe-
cific therapeutic considerations. The eighth edition of the stag-
ing manual (TNM-8), which was introduced in 2017, was a mile-
stone that unified the AJCC/UICC and the Chinese staging
system. With substantial improvement in treatment and out-
comes, it is essential to reevaluate the prognostic accuracy of
the TNM-8 and explore for further potential refinement by in-
corporating nonanatomical prognostic factors, particularly
plasma Epstein Barr virus (EBV)-DNA levels.?

A working group consisting of investigators from main-
land China and Hong Kong, together with leading representa-
tives from AJCC/UICC staging committees, was established to
develop the ninth version of the AJCC/UICC (TNM-9). First, we
conducted a comprehensive systematic review of publica-
tions on anatomical criteria and nonanatomical prognostic fac-
tors for NPC.® Second, we conducted a multicenter valida-
tion study to evaluate the published suggestions and identify
additional factors (focusing on anatomical parameters in this
article). Third, an author (J.M.) was invited to provide exter-
nal validation’; only findings that concurred in both studies
were considered. Fourth, the proposed changes were re-
viewed by the AJCC and UICC International Panel (compris-
ing different disciplines of oncologists, radiologists, and
pathologists) for comprehensive assessment of statistical
evidence, treatment relevance, and clinical applicability. Only
suggestions that attained strong consensus among the panel
members were recommended. Fifth, the recommendations
were evaluated by the AJCC Evidence-Based Medicine Com-
mittee before final endorsement.

Methods

Patients

This multicenter study analyzed consecutive patients with his-
tologically confirmed NPC who were treated during 2014 and
2015 in 8 participating centers (with respective ethics ap-
proval). All patients with nonmetastatic disease (MO cohort)
had undergone magnetic resonance imaging and a systemic
work-up, and all were staged using the TNM-8 system. De-
tailed radiological features of involved anatomical structures
and nodal and distant metastases were reviewed by desig-
nated radiologists in each participating center. All MO pa-
tients were treated with curative intent using intensity-
modulated (or equivalent) radiotherapy + chemotherapy as per
the current standard of care.®° The data collection and analy-
ses were approved by the ethical committee of each respec-
tive participating center. Informed consent was waived due to
the nature of this retrospective clinical study, anonymous mea-
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Key Points

Question How was the ninth version of the American Joint
Committee on Cancer (AJCC) and Union for International Cancer
Control (UICC) tumor-node-metastasis (TNM) staging system for
improving prognostication of nasopharyngeal carcinoma
formulated?

Findings In this diagnostic study of 4914 patients with
nasopharyngeal carcinoma, it was found that substantial
improvement could be achieved by adding advanced extranodal
extension as a criterion for N3; expanding stage | to include
T1-2NO-1subgroups; subdividing stage | into IA (T1-T2NO) and IB
(T1-T2NT); revising stage Ill (T3/N2MO) and stage IVA (T4/N3MO)
to stage Il and stage IIl, confining stage IV to patients with
metastatic disease; and subdividing into IVA and IVB (=3 vs >3
metastatic lesions).

Meaning This final approved classification will be launched by
AJCC and UICC for global application in 2025 and will provide a
framework for clinicians, cancer registries, and researchers on
clinical trials and further refinement for personalized risk
stratification.

sures for ensuring participants' privacy and adhering to data
protection regulations, and no involvement of direct inter-
vention or new medical procedures, posing minimal risk to par-
ticipants. This study followed the Strengthening the Report-
ing of Observational Studies in Epidemiology (STROBE)
reporting guidelines.

Statistical Analysis

The primary end point was overall survival (OS); secondary end
points included local, regional nodal, and distant failure-free
survival (L-FFS, N-FFS, and D-FFS, respectively). For the analy-
ses of stage grouping in the MO cohort, patients within each
participating center were randomly assigned to the training set
or the validation setin a 7:3 ratio. Further bootstrap testing with
5000 replicates was conducted to ensure robust internal
validation. Recursive-partitioning analysis using the STREE
program!® was performed to provide the preliminary frame-
work; adjusted hazard ratios (aHRs) of different subgroups were
then assessed for confirmation of optimal stage grouping. Fi-
nally, comparison of TNM-9 with TNM-8 in different statisti-
cal aspects was performed. All statistical analyses were con-
ducted with R, version 4.2.2 (R Foundation), and a 2-sided
P < .05 was considered statistically significant.

. |
Results

Overall Cohort and Treatment Characteristics
Of the 4914 patients analyzed, 1264 (25.7%) were female and
3650 (74.3%) were male; the median (SD) age was 48.1 (12.0)
years. eTable 1in Supplement 1 summarizes the basic charac-
teristics of the whole series (N = 4914 patients): 4794 of 4914
patients (97.5%) had nonkeratinizing carcinoma. The median
(IQR) follow-up duration was 68 (48-78) months.

In the MO cohort (n = 4701), 530 of 4701 patients (11.3%)
were treated with radiotherapy alone, while the remaining 4171
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(88.7%) received combined modality treatment using differ-
ent chemotherapy regimens and sequences. Among the M1
cohort (n = 213), 96 of 213 (45.1%) underwent investigation
with positron emission computed tomography-computed to-
mograph (PET-CT); 171 of 213 (80.3%) received locoregional
radiotherapy for the primary tumor and 103 of 213 (48.4%) re-
ceived local treatment (surgery and/or radiotherapy) for meta-
static lesions in addition to systemic therapy.

Among the host and treatment factors, age (hazard ratio
[HR],1.05[95% CI, 1.04-1.06] per year increase), sex (male com-
pared with female: HR, 1.40; 95% CI, 1.15-1.69), and addition
of chemotherapy (yes vs no: HR, 0.56; 95% CI, 0.45-0.70) were
significant factors for OS on univariable analyses (UVA). There-
fore, besides the basic set of multivariable analyses (MVA) that
were adjusted for age and sex, we had performed an addi-
tional set with adjustment for age, sex, and chemotherapy to
evaluate the significance independently of treatment effects.

T Category

eTable 2 in Supplement 1 summarizes the significance of each
anatomical structure within the respective TNM-8 T catego-
ries. For the TNM-8 T2 category, only 4 of 818 patients (0.5%)
had lateral pterygoid muscle involvement; UVA showed sig-
nificantly worse OS, but MVA was not applicable due to the
small sample size. Medial + lateral pterygoid muscle(s) in-
volvement was identified in 83 of 818 patients (10.1%), and their
0S was significantly worse than the remaining T2 (aHR, 2.52;
95% CI, 1.48-4.26) and comparable with T3 (aHR, 1.21; 95% CI,
0.92-1.58). However, upclassifying to T3 was not recom-
mended by the AJCC and UICC panel (only 3 of 12 agreed), given
the few patients affected, lack of support by the independent
external study,” and conflicting results in the literature.*

For the TNM-8 T3 category, none of the individual struc-
tures showed significant differences in unadjusted HRs for OS
compared with the overall T3 groups. The data did not sup-
port upclassifying paranasal sinus, as suggested by other
studies,'*'> or down-classifying early skull base invasion (in-
cluding medial + lateral pterygoid plate, pterygomaxillary fis-
sure, pterygopalatine fossa, and/or floor of sphenoid sinus) as
suggested by the external validation study.”

For the TNM-8 T4 category, patients with inferior orbital
fissure involvement (n = 104) had a significantly worse OS com-
pared with those without. However, further subdivision and
upclassifying to a new T4b category was not recommended
since this had minimal clinical implications.

Comparisons of aHRs between the respective T categories
showed no significant differences for TNM-8 T2 vs T1 for all
end points and no significant differences for T3 vs T2 for
0S and D-FFS. Although merging T1 and T2 may improve the
distinction for OS (aHR, 1.31; 95% CI, 1.05-1.63) and L-FFS
(aHR, 1.81; 95% CI, 1.32-2.49), this was not associated with
improvement for the distinction for D-FFS (aHR, 1.34; 95% CI,
0.99-1.54). Therefore, no changes were proposed for the T cat-
egory classification.

N Category
Detailed analyses of different nodal features (Table 1) showed

that the presence of advanced extranodal extension (ENE) (un-
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equivocal involvement of adjacent muscle, skin, and/or neu-
rovascular structures) was an independent adverse prognos-
tic factor for all end points (aHR for OS, 1.67; 95% CI, 1.26-
2.19). Thus, in addition to the current criteria of lower neck
extension (below the caudal border of the cricoid cartilage) and
maximum dimension (>6 cm), addition of advanced ENE as a
criterion for N3 was proposed. This suggestion was sup-
ported by the external validation study” and other recent
publications'®2%; consensus by the AJCC and UICC panel was
100% (12 of 12).

While advanced ENE was a strongly significant factor, lim-
ited ENE to adjacent fat (0.87; 95% CI, 0.63-1.20) or coalescent
nodes (1.40; 95% CI, 0.89-2.22) was not significant. Analyses
of other nodal features, including parotid node and nodal ne-
crosis, were also not significant for further consideration. Com-
parisons of aHR between the respective TNM-8 N categories
showed that the differences between N1 vs NO were insignifi-
cant for OS and N-FFS, but N1 patients had significantly worse
D-FFS compared with NO patients such that merging of NO and
N1 was not recommended.

Stage Grouping for the MO Cohort

Based on the new N classification, we proceeded to assess prog-
nostication according to respective TNM stage groups in the
MO cohort (n = 3205). Using a recursive-partitioning analy-
sis, MO patients were categorized into 3 prognostic groups
(eFigure 1in Supplement 1): the worst group consisting of T4
(any N) and T1-3N3; the intermediate group consisting of
T3NO0-2; and the best group consisting of T1-2NO-1 and T1-
2N2. Evaluation by aHRs agreed with this preliminary frame-
work, except for further improvement by changing T1-2N2 to
the intermediate group. The aHR adjusted for age and sex (with-
out chemotherapy) was 1to 2.5 or less for stage I (inclusive of
T1-2NO-1), 2.5t0 5.0 or less for stage I (inclusive of T1-2N2 and
T3NO-2), and more than 5.0 for stage III (inclusive of any T4
or N3). Analyses with additional adjustment for chemo-
therapy concurred with this fundamental categorization (the
corresponding AHR cut-off values changed to 1 to <3.5, >3.5
to <7.5, and >7.5 for stages I-III, respectively).

The expansion of stage I to include T1-2NO-1 was indi-
cated, as the 5-year OS rates for these subgroups ranged nar-
rowly from 94.8% to 98.4% (eFigure 2 in Supplement 1). Fol-
lowing this change, the TNM-8 stage Il and IVA will be revised
to TNM-9 stages II and III, respectively. This regrouping of all
MO patients concurred with the external validation study” and
other publications.?-?? This resulted in significant hazard dis-
tinction between adjacent stages (eTable 3 in Supplement 1)
and was supported by 11 of 12 members (94% ) of the AJCC and
UICC panel.

Detailed analyses of treatment showed marked variation
among these 4 early subgroups: a significantly lower propor-
tion of N1 patients were treated with radiotherapy alone com-
pared with NO (16% vs 64%; P < .001). Furthermore, MVA with
the inclusion of chemotherapy revealed that the N1 subgroup
fared significantly worse (2.84; 95% CI, 1.05-7.71; P = .04) than
the NO subgroup. Therefore, 9 of 11 members (91%) of the AJCC
and UICC panel recommended subdivision of stage I into IA
(T1-2NO) and IB (T1-2N1) for treatment consideration. This was
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Table 1. Significance of Different Nodal Features Among 4150 Patients With Nonmetastatic Node-Positive Disease®

Adjusted

Unadjusted Without chemotherapy With chemotherapy
Nodal features HR (95% CI) P value HR (95% CI) Pvalue HR (95% CI) Pvalue
0sS
Maximum dimension (>6 vs <6 cm) 2.69(1.94-3.74) <.001 1.67 (1.12-2.49) .01 1.73(1.16-2.58) .01
Nodal necrosis (yes vs no) 1.24 (1.04-1.48) .01 1.17 (0.95-1.44) .14 1.20(0.97-1.48) .09
Laterality (bilateral vs unilateral) 1.49(1.23-1.80) <.001 1.23(0.98-1.54) .08 1.23(0.98-1.55) .07
Extension (below vs above caudal border of cricoid 1.93(1.60-2.34) <.001 1.54(1.21-1.97) <.001 1.50(1.17-1.92) .001
cartilage)
Extranodal extension (advanced vs no)® 2.42(1.88-3.11) <.001 1.67 (1.26-2.19) <.001 1.67 (1.26-2.20) <.001
D-FFS
Maximum dimension (>6 vs <6 cm) 2.16(1.49-3.12) <.001 1.04 (0.68-1.59) .85 1.05 (0.69-1.60) .81
Nodal necrosis (yes vs no) 1.52(1.27-1.83) <.001 1.34 (1.09-1.66) .01 1.36 (1.10-1.68) .004
Laterality (bilateral vs unilateral) 1.53(1.25-1.87) <.001 1.30 (1.03-1.65) .03 1.31(1.03-1.65) .03
Extension (below vs above caudal border of cricoid 2.67(2.21-3.22) <.001 2.14(1.71-2.68) <.001 2.14(1.71-2.68) <.001
cartilage)
Extranodal extension (advanced vs no)® 3.03(2.40-3.83) <.001 2.14(1.66-2.76) <.001 2.14(1.66-2.75) <.001
N-FFS
Maximum dimension (>6 vs <6 cm) 1.57(0.74-3.36) .24 0.59 (0.21-1.65) 31 0.59 (0.21-1.65) 31
Nodal necrosis (yes vs no) 1.69(1.22-2.33) .002 1.23(0.85-1.79) 27 1.23(0.85-1.79) .27
Laterality (bilateral vs unilateral) 1.32(0.93-1.87) .12 1.33(0.88-2.01) .18 1.33 (0.88-2.00) .18
Extension (below vs above caudal border of cricoid 1.79 (1.24-2.58) .002 1.57 (1.03-2.38) .04 1.57 (1.03-2.38) .04
cartilage)
Extranodal extension (advanced vs no)® 2.53(1.61-3.96) <.001 2.03(1.26-3.28) .004 2.03(1.26-3.28) .004

Abbreviations: D-FFS, distant failure-free survival; HR, hazard ratio;
N-FFS, nodal failure-free survival; OS, overall survival.

2 Multivariable analyses: covariables included age, sex, T category, and

significant nodal features + chemotherapy.

b Extranodal extension-advanced (unequivocal involvement of adjacent muscle
skin and/or neurovascular structures).

supported by the external validation study.” Repeating the
analysesin the internal validation set (n = 1496) that was com-
parable with the training dataset in terms of host factors and
stage distribution showed similar results (eTables 3 and 4 in
Supplement 1).

The TNM-9 outperformed TNM-8 in different statistical
aspects, including hazard discrimination, hazard consis-
tency, C-index, likelihood difference, Brier score, and distri-
bution. The superiority of overall ranking by TNM-9 vs TNM-8
was demonstrated in 4595 of 5000 (92%) of the bootstrap rep-
licates (eTable 5 in Supplement 1).

M Category for the M1 Cohort
Analyses of different metastatic features in the M1 cohort
(n = 213) showed that the number of metastatic lesions and
number of involved anatomic sites/organs were significant
prognostic factors on UVA (eTable 6 in Supplement 1). For the
151 patients with metastases to a single organ, those with liver
and distant lymph node(s) had higher but nonsignificant un-
adjusted HRs for OS compared with lung metastases. The num-
ber of metastatic lesions was the only independent prognos-
tic factor on MVA. Subdivision of M1 into Mla (<3 lesions) and
M1b (>3 lesions) and a corresponding subdivision of TNM-9
stage IVinto IVA and IVB was associated with a significant dis-
tinction of OS between the 2 subgroups (60.7% vs 44.2% at 5
years; P = .01).

The external validation study” confirmed that the num-
ber of metastatic lesions was a significant factor, and the op-
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timal cut-off was 3 or fewer vs more than 3 lesions, but it also
suggested to include liver involvement as an additional
criterion.” Detailed review of their data by the AJCC and UICC
panel showed that, although the addition of the liver crite-
rion could widen the distinction between subgroups (espe-
cially for patients who underwent PET-CT), the overall addi-
tional benefit was marginal, as only a small subset of M1
patients (35 of 213 [16%]) had 3 or fewer lesions with liver in-
volvement. Thus, all panel members (12 of 12) agreed to adopt
3 or fewer vs more than 3 lesions as the criterion for subdivid-
ing TNM-9 M1 and the corresponding stage IV.

Distribution and Prognostication for the Entire Series
Table 2 summarizes the defining criteria and stage groupings
of TNM-9 compared with TNM-8, and Figure 1 shows the pat-
tern of T and N groupings with the corresponding distribu-
tion. With major changes in stage grouping, the distribution
by TNM-9 became 17.3%, 40.4%, 38.0%, and 4.3% for stages [
to IV, respectively.

Figure 2 shows the survival curves for different stages by
the TNM-8 and TNM-9 systems, and eTable 3 in Supplement 1
summarizes the differences in OS and aHRs between the ad-
jacent stages. The key drawback of TNM-8 was the lack of sig-
nificant differences between stages Iand II (5-year OS rates were
96.7% Vs 95.6%; P = .27). With TNM-9, the distinction be-
tween stage I vs stage II became significant (5-year OS rates
were 96.0% vs 93.1%; P < .001). Although there was no sig-
nificant difference between IA and the more intensively treated

jamaoncology.com
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IB subgroup (97.2% vs 95.5%; P = .47) due to preferential use
of chemotherapy, the difference between IB vs II was signifi-
cant (95.6% vs 93.1%; P = .001).

|
Discussion

Contemporary patterns of care have been associated with sub-
stantially improved outcomes for NPC. This study showed that
89% of MO patients received combined modality treatment,
and the 5-year OS ranged narrowly from 97% to 82% for TNM-8
stage I to IVA (Figure 2). Even for M1 patients, most received
intensive treatment, and 5-year OS reached 53%. Therefore, a
reevaluation of the current TNM-8 system was needed.

Developing an optimal staging system is challenging. To
ensure universal acceptance for global application, compre-
hensive considerations for clinical practicability, reproduc-
ibility, and relevance for treatment guidance are essential fac-
tors to consider, in addition to the fundamental demand for
evidence-based statistical improvement. Staging is also a pub-
lichealth issue because there is increasing demand for data not
only on overall incidence and mortality, but also stage distri-
bution and the relative survival of different stages for formu-
lating a strategic cancer control plan. The parsimony prin-
ciple should be applied as far as possible, for which suggestions
with marginal benefit ought to be deferred until further
confirmation.

All the changes introduced in the upcoming TNM-9
for NPC were decided following stringent review processes
as described previously. Table 2 summarized the final defin-
ing criteria and stage grouping for TNM-9 and the changes
from TNM-8.

For the N category, advanced ENE will be added as an N3
criterion. There are various definitions for ENE, and inter-
rater variation remains a practical issue. Thus, we only in-
cluded unequivocal involvement of adjacent structures, which
was a significant factor for OS, to avoid stage migration.'®!” This
change in N category will ensure that patients with this ad-
verse prognostic feature should be duly treated as locoregion-
ally advanced disease.

Stage I will be expanded to include T1-2NO-1MO sub-
groups. This will rectify the current lack of significant hazard
distinction between stages I and II by TNM-8 (eTable 3 in
Supplement 1). Following this change, TNM-8 stage Il and IVA
will be down-classified to TNM-9 stage Il and IIl respectively,
but the current categorization criteria (T3 or N2) as interme-
diate and (T4 or N3) poor will be maintained. All MO patients
will now be grouped into stages I to IIl, in line with many other
solid cancers (particularly human papillomavirus [HPV]-
mediated oropharyngeal cancer).?* One additional change is
the subdivision of stage I into IA (T1-2NOMO) and IB (T1-
2N1MO), because although the 2 subgroups had comparable
0S, chemotherapy use was different, and IB patients had worse
aHR (with adjustment for chemotherapy). Thus, it is prudent
to have this separation to facilitate better treatment guidance
and future outcomes analyses.

Stage IV is now used exclusively for M1 patients. Further-
more, to our knowledge, this is the first time in the staging of
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Table 2. Classification Criteria and Stage Grouping by the American
Joint Committee on Cancer (AJCC)/Union for International Cancer
Control (UICC) Tumor-Node-Metastasis (TNM) System and Changes
from the Eighth Edition to the Ninth Version

Stage TNM eighth edition

TNM ninth version

T category: no change

T1

T2

T3

T4

Tumor confined to nasopharynx
or extension to oropharynx
and/or nasal cavity without
parapharyngeal involvement

Tumor with extension to
parapharyngeal space and/or
adjacent soft tissue involvement
(medial pterygoid lateral
pterygoid prevertebral muscles)

Tumor with infiltration of bony
structures at skull base cervical
vertebra pterygoid structures
and/or paranasal sinuses

Tumor with intracranial
extension, involvement of
cranial nerves, hypopharynx,
orbit, parotid gland, and/or
extensive soft tissue infiltration
beyond the lateral surface of the
lateral pterygoid muscle

Tumor confined to nasopharynx or
extension to any of the following
without parapharyngeal
involvement: (1) oropharynx;

(2) nasal cavity (including nasal
septum)

Tumor with extension to any of the
following: (1) parapharyngeal
space; (2) adjacent soft tissue
involvement (medial pterygoid,
lateral pterygoid, prevertebral
muscles)

Tumor with unequivocal infiltration
into any of the following bony
structures: (1) skull base (including
pterygoid structures); (2) paranasal
sinuses; (3) cervical vertebrae

Tumor with any of the following
extension/involvement:

(1) intracranial extension;

(2) unequivocal radiological and/or
clinical involvement of cranial
nerves; (3) hypopharynx; (4) orbit
(including inferior orbital fissure);
(5) parotid gland; (6) extensive
soft tissue infiltration beyond the
anterolateral surface of the lateral
pterygoid muscle

N category: addition of advanced extranodal extension as N3 criterion

NO

N1

N2

N3

No regional lymph node
metastasis

Unilateral metastasis in cervical
lymph node(s) and/or unilateral
or bilateral metastasis in
retropharyngeal lymph node(s), 6
cm or smaller in greatest
dimension, above the caudal
border of cricoid cartilage.
Retropharyngeal (irrespective of
laterality)

Bilateral metastasis in cervical
lymph node(s), 6 cm or smaller in
greatest dimension above the
caudal border of cricoid cartilage

Unilateral or bilateral metastasis
in cervical lymph node(s), larger
than 6 cm in greatest dimension
and/or extension below the
caudal border of cricoid cartilage

No tumor involvement of regional
lymph node(s)

Tumor involvement of any of the
following: (1) unilateral cervical
lymph node(s); (2) unilateral or
bilateral retropharyngeal lymph
node(s). Tumor involvement in all
of the following: (1) <6 cm in
greatest dimension; (2) above the
caudal border of cricoid cartilage;
(3) without advanced extranodal
extension

Tumor involvement of bilateral
cervical lymph nodes and all of the
following: (1) <6 cm in greatest
dimension; (2) above the caudal
border of cricoid cartilage; (3)
without advanced extranodal
extension

Tumor involvement of unilateral or
bilateral cervical lymph node(s)
and any of the following:

(1) >6 cm in greatest dimension;
(2) extension below the caudal
border of cricoid cartilage;

(3) advanced radiologic extranodal
extension with involvement of
adjacent muscles, skin, and/or
neurovascular bundle

M category: subdivision of M1 into M1a and M1b

MO0
M1

No distant metastasis

Distant metastasis

No distant metastasis

M1: distant metastasis; M1a: <3
metastatic lesions in 21 organs/
sites; M1b: >3 metastatic lesions in
>1 organs/sites

Stage group: merging | and Il; down-classifying Il and IVA to Il and IlI,
respectively; exclusive inclusion of M1 into IV; subdivision of stages | and IV

|

1I:
1]
\%

T1,NO, MO
T1,N1, MO; T2, NO-N1, MO
T1-2,N2, MO; T3, NO-2, MO

IVA: T4 or N3 MO; IVB: any T, any
N, M1

IA: T1-2, NO, MO; IB: T1-2, N1, MO
T1-2, N2, MO; T3, NO-2, MO
T4, any N, MO; any T, N3, MO

IVA: any T, any N, M13; IVB: any T,
any N, M1b
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Figure 1. Tumor-Node-Metastasis (TNM) Grouping Pattern

E A, T and N groupings, eighth edition A, T and N groupings, ninth edition
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Corresponding distribution of stages by TNM eighth edition and TNM ninth version for the whole series.

Figure 2. Prognostication on Overall Survival Stage of Tumor-Node-Metastasis (TNM) Eighth Edition and TNM Ninth Version for the Whole Series
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Stage IIl 2093 2000 1918 1795 1689 1502 946 259 Stage Il 1983 1897 1827 1710 1613 1437 914 255
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Stage 1l .01 <.001 NA NA Stage Il .01 .001 NA NA NA
Stage IVA <.001 <.001 <.001 NA Stage Il <001 <.001 <.001 NA NA
Stage IVB <.001 <.001 <.001 <.001 Stage IVA <001 <.001 <.001 <.001 NA
Stage IVB <.001 <.001 <.001 <.001 .01

NA indicates not applicable.
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NPC that subdivision of the M category and corresponding
stage IV was introduced, in line with HPV-positive oropharyn-
geal cancer. Although subcategorization of M1 had been ad-
vocated by several other studies,?*2?® to our knowledge there
is not yet a universally accepted classification. Our adoption
of 3 or fewer vs more than 3 metastatic lesions, as the optimal
cutoff was supported by the external validation study” and
other published studies.?>28:2° This may help in better selec-
tion of patients for intensive treatment rather than palliative
treatment for all M1 patients (Figure 2).

There were 2 issues with discrepancies between our
study and the external validation study,” and these were duly
considered by the AJCC and UICC panel (as described previ-
ously) before deciding not to include them into TNM-9. The
first issue was the consideration of T category: our data sug-
gested upclassifying medial + lateral pterygoid muscle(s)
involvement from T2 to T3, while the external validation
study” suggested down-classifying early skull base invasion
from T3 to T2. Further studies for future consideration are
encouraged, particularly as upclassifying pterygoid muscle
involvement to T3 may provide a more logical anatomical
transition instead of the current abrupt demarcation from
T2 to T4.

The second issue is defining criteria for subdivision of the
MI1 category. The external validation study” suggested includ-
ing liver involvement in addition to the number of metastatic
lesions. Although addition of the liver criterion may widen the
distinction between subgroups (especially for patients who un-
derwent PET-CT), the additional benefit was marginal, as only
a few patients had 3 or fewer metastatic lesions with liver in-
volvement. With the shift toward consideration of number of
metastases for staging, the choice of imaging modality may play
animportant role in the accuracy of clinical stratification, and
further evaluation is warranted.”-28-3°

Limitations

Despite the extensive work underpinning the TNM-9, there
were notable limitations. First, this proposal was based on data
from endemic regions where 97.5% of cases were nonkera-
tinizing carcinoma. Whether it is applicable to EBV-negative
keratinizing tumors requires validation, but given that most
NPC is the nonkeratinizing type, even in nonendemic
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regions,'®3! the proposed staging would be widely appli-
cable. Second, while the staging scans were reviewed by ex-
perienced radiologists, interrater concordance was not for-
mally assessed in our study (consistency was maximized
through training and consensus building among the radiolo-
gists). Third, there was treatment heterogeneity pertaining to
the use of chemotherapy among the participating institu-
tions. To partially account for this, we performed separate MVA
with and without chemotherapy as a covariate to assess the
prognostic effect independently of treatment differences.

It may be critiqued that the proposed TNM-9 is still based
solely on anatomic parameters; we agree that further refine-
ment by incorporating nonanatomical factors is desirable.
Plasma EBV-DNA is particularly valuable, but there are con-
cerns that EBV-DNA testing is not universally available world-
wide, and quantification methods are not harmonized, lead-
ing to marked variations in proposed cutoff values for risk
stratification.*>323> Furthermore, not all patients with non-
keratinizing NPC (including those with advanced disease)
have detectable circulating EBV-DNA.3¢-37 A pragmatic solu-
tion has yet to be implemented before this can become widely
applicable.

. |
Conclusions

This diagnostic study represents the collaborative efforts by
endemic centers, the China Anti-Cancer Association, and the
AJCC/UICC committees to develop a fundamental TNM sys-
tem for improving prognostication for NPC. The TNM-9 is su-
perior to TNM-8 in major statistical aspects, including hazard
discrimination, consistency, outcome prediction accuracy, and
balanced distribution (eTable 5 in Supplement 1). The ninth ver-
sion of the AJCC/UICC TNM staging will be launched for global
application in January 2025 to provide a fundamental frame-
work for clinicians in treatment decision-making, research-
ers in the design of future trials, and cancer registries for epi-
demiological studies. Building on this foundation, the working
group will proceed to explore the feasibility of incorporating
nonanatomical prognostic factors (particularly EBV-DNA) and
work toward the ideal goal of precision prognostication with
personalized risk stratification.
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Staging and Prognosis of Nasopharyngeal Cancer

The Time for Change Is Now

Sweet Ping Ng, MBBS, PhD; Darrion Mitchell, MD, PhD

Over the last several years, the prognosis for patients with na-
sopharyngeal cancer has improved due to therapeutic ad-
vances. As aresult, the staging system has lagged behind, cre-
ating a discrepancy between expected and actual treatment
= outcomes. Given this incon-
gruence, an updated staging
system is warranted to accu-
rately capture the successful change in patient survival. In
JAMA Oncology, Pan et al® present the American Joint Com-
mittee on Cancer (AJCC) version 9 TNM Staging System for na-
sopharyngeal carcinoma (NPC). They retrospectively ana-
lyzed tumor biological features and overall survival of 4914
patients from an international cohort diagnosed with NPC.
Based on their results, they propose reclassification of stage I
to III for localized disease, stage IV distant metastatic dis-
ease, while also adding radiological extranodal extension (ENE)
as a criterion for N3.

In the 8th edition of the AJCC TNM staging system, oropha-
ryngeal cancer stage I to IIl was reclassified for patients with lo-
calized disease and stage IV for patients with metastatic dis-
ease. Hence, it is no surprise that the NPC staging follows suit
with stage IV reserved for those with distant metastatic dis-
ease. This aligns with other tumor site groups and provides some
consistency when discussing prognosis with patients in clinic as
patients tend to think of stage IV as an advanced stage with meta-
static disease. The new TNM staging also subdivides stage IV to
IVa and IVb based on number of distant metastatic lesions (<3
vs >3), rather than number of involved sites. Although the au-
thors recognize that liver involvement is a poor prognostic in-
dicator, it was not included as a criterion due to the low num-
ber of cases in their analysis. Keeping in mind that only computed
tomography (CT) and magnetic resonance imaging (MRI) were
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used for staging in this analysis, other imaging modalities such
as positron emission tomography (PET) or MRI liver may up-
stage a patient’s disease. As the definition of oligometastasis is
evolving, with most accepting up to 5 lesions,? we wonder if the
subdivision of stage IV disease will impact treatment recom-
mendations in terms of cancer aggressiveness.

ENE is an added prognostic feature in the new classifica-
tion system, directly upgrading nodal disease to N3 if radio-
logical ENE is present. The adverse prognostic feature of ENE
was added to oropharyngeal cancer in the 8th edition classi-
fication, and is certainly well recognized as an adverse fea-
ture in postoperative oral cavity cases where the addition of
chemotherapy to radiotherapy is recommended.? Although the
authors define ENE as unequivocal involvement of the adja-
cent structures that include muscle, skin, and/or neurovascu-
lar structures to minimize interrater discrepancy, the modal-
ity and minimum quality of imaging required for staging
remains undefined. As patients with NPC are staged with MRI,
the MRISs are frequently focused on the primary rather than
the neck, leaving the radiological assessment of nodal dis-
ease predominantly a CT-based assessment. The delivery of
contrast during CT scans is variable across different radiol-
ogy service providers and in patients with minimal body fat,
or a recent core biopsy of the node, poses a challenge to the
interpretation of the scans. Additionally, the Head & Neck Can-
cer International Group, which consists of representatives from
most major cooperative trial groups, recently published the
consensus recommendations for radiological diagnosis of ENE
with inclusion of indistinct/irregular nodal margin, exten-
sioninto perinodal fat and conglomerate, matted, and coales-
cent nodes as criteria for ENE for head and neck cancer.* With
the different definitions, one must pay careful attention to en-
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