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Comment

The management of early-stage non-small cell lung cancer 
(NSCLC) with clinically positive N1 lymph nodes (LNs) 
involves surgical resection if technically and medically 
feasible (1,2). Thereafter, many of these patients will be 
confirmed as pathologically N1, without involvement of N2 
mediastinal nodal stations. However, it is well-recognized 
that N1 NSCLC represents a diverse and heterogeneous 
population, with varying rates of recurrence and survival (3). 
Hence, the goal of ongoing investigation has been to better 
delineate prognostic groups within this relatively ambiguous 
cohort, so as to optimally treat patients at various risk levels. 

Several prognostic factors have been reported for N1 
NSCLC in various studies. These include the size and 
histologic grade, which are noted tumor-related factors 
associated with regional lymphatic involvement (4). 
However, arguably more important factors are those that 
pertain to LN spread. A 450-patient study from France 
demonstrated that the number of metastatic nodal stations 
also was predictive of overall survival (OS) (5). The authors 
further noted that stations 12–14 are involved more 
through direct extension, but station 10 becomes involved 
through frank metastasis and thus was most associated with 
worse OS. These data were echoed by a study from Japan 
of pT1-2N1 NSCLC that observed a 5-year OS of 60% for 
segmental bronchial nodal disease versus just 20% for main 
bronchial nodal involvement (6).

These compelling data also bring forth the question 
of whether the likelihood of being categorized into such 

prognostic nodal factors is, in itself, dependent on another 
variable—namely, the number of LNs resected. This is not 
a novel notion in other neoplasms; for instance, standard 
practice of an axillary LN dissection in breast cancer is to 
remove at least ten nodes, because data has demonstrated 
inferior outcomes with suboptimal dissections (7). This is 
not only because nodal dissections in both breast and lung 
cancers can be considered therapeutic to a certain degree, 
but also because of the central notion that the likelihood 
of discovering more pathologic LNs is predictably related 
to how many nodes are dissected. As such, there have been 
numerous reports demonstrating a prognostic effect of the 
so-called “lymph node ratio” in pancreatic (8), head and 
neck (9), and colon malignancies (10). 

In the article accompanied by this commentary, Li et al. 
demonstrate using meta-analytic methodology that LNR 
is an effective method with which to prognostically stratify 
the heterogeneous N1 NSCLC population (11). Therein, 
6,130 total patients with examined LNRs were analyzed 
for outcomes, the largest cohort evaluating this parameter 
to date. The pooled hazard ratio for (worse) OS with high 
LNRs was 1.53, and for disease-free survival (as reported in 
three papers) was 1.64. Importantly, there was no substantial 
heterogeneity between studies, indicating consistent 
results and reliable conclusions. It is acknowledged that 
nearly two-thirds of the pooled patients came from one 
study, and a difficulty in interpreting the data were that 
each study utilized different interval definitions of what 
constituted a “high” LNR. Nevertheless, a salient message 
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of the article is that LNR should indeed be more utilized 
as potentially relating to prognosis in this population, and 
just as importantly, further experiences should seek to 
report individual LNRs as part of the presented data. Doing 
so would facilitate the reporting of future meta-analyses 
with even larger sample sizes and more awareness of the 
prognostic role of LNR in N1 NSCLC.

There are multiple reflections to be gained from this 
report. First, it is currently unknown whether involvement 
of proportionally greater LNs is more indicative of worse 
tumor biology (e.g., rapid transit time between LNs) or a 
greater time period between mutagenesis and pathologic 
diagnosis. The elucidation of the genetic basis of many 
NSCLCs, with subsequent efforts at targeted therapies, 
could be related to propensity for subclinical nodal spread. 
Next, it should be questioned whether more extensive 
nodal dissections should be “required” in this cohort (or 
potentially even in N2 disease, by extrapolation), similar to 
the recommended “requirement” of at least ten removed 
LNs in axillary LN dissections for breast cancer. Though 
no guidelines on this issue in NSCLC exist (1), a further 
volume of work is needed to bring this issue to the forefront 
of thoracic surgical oncology. Though prospective trials are 
always preferred, retrospective validations of the five studies 
examined by Li et al., as well as comparisons of outcomes, 
are encouraged (especially in high-volume centers). 

Regarding ramifications on treatment, it has been 
demonstrated that postoperative radiotherapy (PORT) 
for pathologic N1 disease has been associated with a 
survival detriment (12). However, criticisms against these 
data remain, such as the use of antiquated radiotherapy 
techniques and issues with patient selection and staging. 
It was further demonstrated that PORT may not be 
detrimental when given alone, but potentially so when 
added to adjuvant chemotherapy (13). In light of the 
data presented by Li et al., it may be worth re-evaluating 
whether PORT may be beneficial in patients with higher 
LNRs. In addition to the use of modern techniques and 
precise image guidance, selection of a study subpopulation 
already at higher risk of death may be most advantageous to 
show whether PORT may improve outcomes. Similarly, it 
is also important to consider what kind of effects adjuvant 
chemotherapy has in patients with higher versus lower 
LNRs (and if so, whether changes in regimens and/or doses 
potentially impact outcomes in various subpopulations).

These results have been utilized in a compelling recent 
study that hypothesized on the prognostic effect of using 
both LNR and the current pathological LN classification (14). 

Using this methodology, 700 N1 patients were divided into 
prognostic groups that effectively stratified actual prognosis 
in a manner heretofore not demonstrated with other forms 
of nodal-based classification. Moreover, the authors posited 
that PORT benefited pN2 patients with high LNRs but 
not those with low LNRs. Though these data are the first 
of their kind, further corroborative work will be greatly 
needed in order to confirm the conclusions set forth by the 
report. 

It follows, then, that perhaps LNR may be a factor 
worth consideration in the upcoming eighth edition of 
the American Joint Cancer Commission’s TNM staging 
guidelines (3,15). Though it is more likely that definitions 
of N2 disease will be further stratified on account of more 
data thereof, we recommend that LNR be taken into 
account as part of personalized risk stratification. The 
noted difficulty of categorizing intrinsically heterogeneous 
patients into prognostic categories is largely a result of a 
lack of personalized risk modeling. Though there are several 
factors that can aid in such, we agree that LNR should be 
one of several considerations, and with further study in the 
future, may be considered increasingly important.

In summary, the article herein has demonstrated in a 
meta-analytic manner that LNR is indeed prognostic in N1 
NSCLC, and together with other candidate factors, will help 
to further create subgroups of a distinctly heterogeneous N1 
NSCLC population. It is hoped that using these stratification 
schemes, differential treatment options may be applied to 
groups at various risk levels, so as to more sensitively and 
accurately provide treatment in the future.
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