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Non-Small Cell Lung Cancer With N1

Involvement or Skip Metastases Presents the Same

Survival Outcome: Results From a Multicentric

Study

Marco Chiappetta,'* Carolina Sassorossi,' Filippo Lococo,'* Isabella Sperduti,’
Felice Mucilli,* Paraskevas Lyberis,5 GiovanniBattista Ratto,® Lorenzo Spaggiari,7
Filippo Gallina,® Francesco Facciolo,® Stefano Margaritoral’2

Abstract

The prognostic difference among patients with lung cancer and hilar metastases or mediastinal without hilar
involvement is still unclear. We compared these 2 groups of patients and we did not find survival differences.
Our results suggest that these patients, despite different staging categories, present the same prognosis and
may be managed in the same manner.

Background: The prognostic difference among patients affected by NSCLC with hilar metastases only or mediastinal
nodes metastases without hilar involvement (skip metastases) is still unclear. Aim of this study is to analyse if prognos-
tic difference are present or if the two groups present the same survival outcome. Materials and Methods: Data on
NSCLC patients from 7 high volume centres (2004-2014) were collected and retrospectively reviewed. Histology differ-
ent from adenocarcinoma(ADC) or squamous cell carcinoma(SCC), patients without data on lymphadenectomy, who
underwent neoadjuvant treatment, with distant metastases or incomplete resection were excluded, selecting patients
with hilar involvement or with skip metastases. Different prognostic factors such as Tstage, histology, pathological stage,
nodal characteristics and adjuvant therapy administration were correlated to overall survival (OS) by the Kaplan—Meier
product-limit method. The log-rank test was used to assess differences between subgroups. A multivariable Cox propor-
tional hazard model was developed using stepwise regression to compare the prognostic power of different factors.
Results: The final analysis was conducted on 480 adenocarcinoma/squamous cell carcinoma patients. Five-year OS
(5YOS) resulted 53.9%. No significant differences in OS were detected comparing pN1 vs. pN2 patients or stage IIB vs.
stage I11A-B patients. Univariable confirmed as favourable prognostic factors young age (P<.001), T1-2 tumors (P=.030),
number of resected nodes>10 (P=.040), lymph node ratio (P=.026). Multivariable analysis confirmed as independent
negative prognostic factors T>3 (HR:1.385, 95%CI:1.037-1.851, P=.027) and age>68 years (HR1.637, 95%Cl:1.245-
2.152). Conclusion: Patients with N1 involvement or skip metastases present a similar prognosis, suggesting that N2
involvement in these cases may be related to a direct lymphatic drainage to the mediastinal stations.
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Introduction

The abstract has been presented at the 34th EACTS annual meeting (October 2021,

Barcelona) in NSCLC, taken into account for prognosis stratification but also
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Results From a Multicentric Study

Indeed, in presence of mediastinal nodal involvement, a multidis-
ciplinary approach, with the chance of different therapeutic strate-
gies, consisting in upfront surgery plus adjuvant therapy, neoad-
juvant therapy plus surgery or definitive radiochemotherapy is
possible.” On the other hand, in presence of hilar involvement

only, surgery remains the first therapeutic option,'”

considering
the possibility of adjuvant treatments if needed. However, N2
categorization included a large spectrum of mediastinal involve-
ment, ranging from bulky multistation disease to single metastatic
lymph node. In particular, patients with single station involve-
ment or without concomitant hilar metastases (PNON2, skip metas-
tases) seem to present a better survival rate compared to patients
with N1+N2 disease or multiple N2 stations involvement.*” For
this reason, the International Association for the Study of Lung
Cancer (IASLC) proposed a sub-classification for the N descrip-
tors,” separating patients with skip metastases from other kind of N2
involvement. In particular, the proposal categorized patients with
hilar involvement if single (N1a) or multiple stations (N1b) were
involved, and with N2 single station involvement without (N2al)
or with (N2a2) concomitant hilar involvement. However, analysing
the survival curves and comparing this group with patients with
hilar involvement, no significant differences were present compar-
ing skip metastases with N1b patients, and also other validation
studies reported this limitation considering N1 and skip metas-
tases involvement.”'! Moreover, even if not statistically significant,
pNON2 patients presented a slightly better survival compared to
pN1 patients, and this survival benefit may be related to adjuvant
therapy administration, usually indicated in pN2 patients while its
administration in pN1 patients is at physician discretion after multi-
disciplinary evaluation.'?

However, one of the possible explanation of a similar prognosis
in these 2 groups of patients regards the possible lymphatic drainage
of the lung, that may variate and in some cases may directly involve
the mediastinal stations.''"!? This is the same concept used in other
malignancies such as breast cancer, in which the prognosis and the
therapeutic decision is influenced by the lymphatic drainage and the
first intercepted node.

Starting from these considerations, it is possible that the pN1
and pNON?2 patients present the same spectrum of disease and may
beneficiate from the same therapeutic iter, optimizing the therapeu-
tic pathways without differences in patient management.

Aim of this study are:

- to analyse the prognostic factors in NSCLC patients with N1
involvement or skip metastases;
- to analyse if prognostic differences are present or if the two groups

present the same survival outcome.

Methods

Data on 4863 patients affected by NSCLC, who underwent
surgical treatment from 01/2002 to 12/2014 among 7 institutions
were collected and retrospectively analyzed.

Inclusion criteria were defined as follow:

- Adenocarcinoma or squamous cell carcinoma histology
- Complete anatomical resection (lobectomy, bilobectomy or
pneumonectomy)

Clinical Lung Cancer 2023

[mNS;July 20, 2023;1:37]

- Lymphadenectomy
- pN1 or pN2 single station without N1 involvement
- follow-up information

Exclusion criteria:

- Neoadjuvant treatment

- non anatomical resection

- presence of distant metastases
- incomplete pathological data

Preoperative assessment consisted in a whole-body computed
tomography with contrast and 18-FDG PET-TC or brain magnetic
resonance, when available and appropriate according to available
guidelines.”* In case of suspected N2 involvement or in patients
with N1 disease, preoperative minimally invasive staging with EBUS
or EUS was performed if indicated after multidisciplinary discus-
sion, even if little differences in participated centres might be possi-
ble.

Surgery was performed by certified thoracic surgeons via thora-
cotomy or VATS, and consisted in anatomical resection and
lymphadenectomy (sampling or radical mediastinal lymph node
dissection) according to the IASLC lymph node map and ESTS
guidelines,“/’ 15
fied according to the 8th TNM edition.'® In case of lymph node

while pathological reports were reviewed and classi-

fragmentation, lymph node parts were added to the corresponding
node station for the histological analysis.

Patients were categorized according to the 8th TNM proposal as
follow®:

- Nla: single station hilar involvement
- N1b: multiple stations hilar involvement
- N2al: single N2 station involvement without hilar metastases.

Adjuvant therapy was indicated and administered in accordance
with pathological stage, patients’ clinical conditions and clinical
guidelines valid during the study period, usually consisting in
platinum-based therapy in association with a second chemotherapy
drug according to histology and patients’ clinical condition.

Despite some inter-institutional variation may be present, follow-
up consisted in clinical visit, blood tests and radiological examina-
tions (computed tomography and positron emission tomography
when indicated) every 3 to 6 months after surgery for the first 2
years postoperatively and then every 6 months for 5 years.

Age, sex, pathological stage, T dimension, kind of surgery, kind
of nodal involvement, number of resected nodes [#RN], number
of metastatic nodes [#MN], node ratio [#MN/#RN, NR], were
analysed and correlated to overall survival.

Statistical Analysis

Descriptive statistics were used to summarize pertinent study
information. Overall survival was calculated by the Kaplan-Meier
product-limit method from the date of the surgery until death. If
a patient was not dead, survival was censored at the time of the
last visit. The log-rank test was used to assess differences between
subgroups. Significance was defined at the P<.05 level. The Hazard
risk and the confidence limits were estimated for each variable using
the Cox univariate model and adopting the most suitable prognostic
category as referent group. A multivariate Cox proportional hazard
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Table 1 Clinical and Pathological Characteristics
Variable Number (Rate)
Sex
Male 360 (75%)
Female 120 (25%)
Age (years) 67 (+8.6)
Histology
Adenocarcinoma 275 (57.3%)
Squamous cell carcinoma 205 (42.7%)
Surgery
Lobectomy 342 (71.3%)
Bilo/pneumonectomy 138 (28.7%)
Side
Right 261 (54.4%)
Left 219 (45.6%)
pT stage
T 95(19.8%)
T2 253 (52.7%)
T3 110 (22.9%)
T4 22 (4.6%)
Stage
Il 292 (60.8%)
M1l 188 (39.2%)
8 TNM p stage
1B 293 (61.0%)
1A 166 (34.6%)
1B 21(4.4%)
Adjuvant therapy
Yes 270 (56.3%)
No 166 (34.5%)
Missing 44(9.2%)

model was also developed using stepwise regression (forward selec-
tion) with predictive variables which were significant in the univari-
able analyses. Enter limit and remove limit were P=.10 and P=.15

respectively.

Results

The final analysis was led on 480 patients that met the inclusion
criteria. Adenocarcinoma was the predominant histology (57.3%),
373 patients resulted pN1 while 107 presented skip metastases.
Clinical and pathological characteristics are reported in Table 1.
The median number of resected lymph node was 19 (range 1-84)
(Table 2).

Five year overall survival (5YOS) resulted 53.9%, with a median
follow-up of 39 months (range 1-151)

At univariable analysis young age (P<.001), T1-2 tumors
(P=.030), number of resected nodes>10 (P=.040), lymph node
ratio (P=.026) resulted significant prognostic factors (Table 3).

No differences in survival were present comparing pN1 patients
with pN2al patients (Figure 1) ( P=.59) and comparing stage II vs.
stage III (Figure 2) ( P=.13).

Multivariable analysis confirmed as independent negative
prognostic factors T > 3 (HR:1.385, 95%CI:1.037-1.851,
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Table2  Lymph Node Characteristics

Variable

Number of resected nodes (mean) 214127
Number of positive nodes (mean) 2 +1
Nodal involvement

N1 373 (77.7%)
N2 107 (22.3%)
Number of resected nodes

<10 94 (19.6%)
>10 385 (80.2%)
Number of metastatic nodes

Single 259(54%)
Multiple 221 (46%)
Node ratio

<20 % 410 (85.4%)
>20 % 70 (15.6%)
Node radio

<40 % 454 (94.6%)
>40 % 5.4 (5.4%)
8 pTNM subclassification

N1a 298(62.1%)
N1b 77 (16%)
N2a1 105 (21.9%)
Number positive nodes

<3 419 (87.3%)
>3 61 (12.7%)

P=.027), age>068 years (HR1.637, 95%Cl:1.245-2.152) (Table 3),
while the NR raises the statistical significance (HR 0.670, 95%CI
0.444-1.010, P=.056).

In adenocarcinoma patients, no survival differences were present
comparing pN1 and pN2al (P= .614), number of resected lymphn-
odes (P=.161), pStage (P=.675) and adjuvant therapy admin-
istration (P= .294), while NR resulted a significant prognostic
factor, with a worse survival in case of NR> 20% (P=.003,
HR:1.905;95%CI 1.243-2.919).

In SCC patients, no survival differences were present compar-
ing pN1 and pN2al (P= .093), number of resected lymphn-
odes (P=.128), pStage (P=.241), adjuvant therapy administration
(P=.138), and NR (P=.986), while a worse survival was present
comparing multiple vs. single metastatic lymphnodes (P=.047,
HR:1.553;95%CI:1.006-2.396).

Adjuvant therapy was administered in the 51% of pN1 patients
and in the 72% of pN2 patients, without survival difference accord-
ing its administration in pN1 (P=.893) and in pN2 (P=.718)
patients.

Discussion

In this study, we investigated the possible clinical outcome
of patients with pathological N1 involvement or skip metastases
presence with the aim to evaluate possible differences. We found
that these 2 groups of patients, inserted in 2 different stages in the
TNM staging system, did not present significant survival difference.
These findings seem to confirm the previous studies results reporting
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Table 3  Univariable Analysis and Multivariable Analysis

Variable UNIVARIABLE MULTIVARIABLE
P\Value HR (95% C.1.) P\Value HR (95% C.l.)
Sex 0.575 1.094(0.799-1.449) - -
(Male vs. female)
Age <0.001 1.036(1.019-1.053) 0.001 1.035(1.012-1.053)
<68 vs. > 68 years
Histology 0.563 1.084(0.825-1.426) - -
(Adenocarcinoma vs. squamous cell)
Side 0.968 1.006(0.768-1.316
(right vs. left)
Pt stage 0.03 1.377(1.031-1.840) 0.021 0.709(0.529-0.750)
(T1-2 vs. T3-4)
8 TNM stage 0.221 1.192(0.900-1.579) - -
(1B vs. IlIA-B)
Nodal involvement 0.596 1.090(0.792-1.500)
(N1 vs. skip metastases)
Surgery 0.875 1.092(0.697-1.710) - -
(lobectomy vs. bilo/pneumonectomy)
Number of resected nodes 0.04 1.388 (1.015-1.898) 0.421 1.134(0.789-1.630)
(<10vs. > 10)
Number of metastatic nodes 0.789 1.038(0.792-1.359) - -
(single vs. multiple)
Node ratio 0.026 1.488(1.048-2.115) 0.056 0.670 (0.444-1.010)
(<20 % vs. > 20%)
Adjuvant therapy 0.834 1.031(0.771-1.380) - -
(yes vs. no)
8tnm subclassification 0.772 - -
niaref. - -
nib 0.656 1.085(0.758-1.554)
n2at 0.512 1.118(0.801-1.559)

HR: Hazard Ratio; CI: Confidence Interval.

Figure 1  Overall survival according to the kind of nodal involvement.
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Figure 2  Overall survival according to the pathological stage.
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a similar prognosis in pN1 and pN2A1 patients,®? suggesting that
patients with N2 involvement with skip metastases are more similar
to patients with hilar involvement than patients with mediastinal
node metastases. The better prognosis of patients with skip metas-
tases compared to other kind of N2 involvement has been estab-
lished by different studies with a large number of patients,”>'”"
such as the worse prognosis when the number of involved mediasti-
nal stations increase.!” Moreover, it is important to notice that
patients with skip metastases seem to present a significantly better
prognosis also in case of single N2 station involvement. In partic-
ular, considering adenocarcinoma patients only, Chiappetta et al.
reported a significant better survival rate in patients with skip metas-
tases compared to patients with concomitant N1 involvement in
single station N2 metastases.

In this study, we also investigated the possible role of histology
in defining survival difference, but our results are similar consid-
ering adenocarcinomas and squamous cell carcinomas. In particu-
lar, in both histological groups, no survival differences were present
comparing kind of nodal involvement (N1 vs. N2skip) or stage (II
vs. III), confirming that this kind of nodal involvements did not
influence prognosis in histological subgroups.

Similarly, other studies investigated the prognosis in patients with
hilar involvement compared to patients with skip metastases, with
interesting but not definitive results considering possible confound-
ing factors such as the limited number of patients or variability in
adjuvant treatment administration.

In particular, Park et al.,’? in their validation study of the TNM
nodal subclassification proposal, did not find survival differences
comparing N2al with Nla or N1b patients, while a significant
difference was present comparing N2al with any kind of other
N2 subgroup. Moreover, the authors performed additional analy-
sis changing subgroups, showing interesting results. In a compar-

ison between N1+4N2al vs. N2a2 vs. N2b, there were a signifi-
cant difference comparing all groups in term of recurrence free and
overall survival, and identical results were present considering N1la
vs. N1b+N2a vs. N2b. However, as the authors said, in this second
subgroup proposal the survival advantage of N2al was lost.

Wang et al.'® also confirmed the absence of survival differences
comparing N1 vs. N2al patients, while the 3 groups presented
a significantly better disease free and overall survival compared
to other N2 patients. Interestingly, the authors performed a sub-
analysis of N1avs. N1b vs. N2al patients, without significant differ-
ences in terms of disease free survival, but in overall survival terms,
Nla and N2al presented a similar prognosis (P=.56), while N1b
presented a significant worse outcome (P=.007).

Another validation study by Tsitsias et al'” did not find any signif-
icant difference comparing Nla vs. N1b vs. N2al, a result in line
with our findings reporting a similar survival outcome compar-
ing Nla vs. N1b and suggesting the possibility of inclusion in
the same subgroup. However, in their study only 19 patients were
categorized as N1b, and, despite our and other studies'? are in
agreement with their results, other investigators reported a signifi-
cant difference among N1 subgroups.x’13 However, from all these
studies seems that N1 and skip metastases represent a limited nodal
disease, compared to multistations nodal involvement that presented
a significant worse prognosis compared to these groups, being the
spectrum of more extended disease.

These contrasting results are difficult to be interpreted, but it is
evident that further studies are needed to define this issue with more
information especially about tumour histology and adjuvant thera-
pies administration.

Indeed, despite adjuvant therapy administration is indicated in
any kind of N2 involvement, it should be evaluated in case of N1
involvement and should be under oncologist decision."*? Moreover,
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in these studies, high heterogeneity in adjuvant therapy adminis-
tration and protocols is evident, especially in multicentric analysis.
More in detail, Li et al.'” reported an adjuvant therapy adminis-
tration rate of about 42% in both N2 and N1 patients and did
not consider it in survival analysis. Similarly Tsitsias'® reported an
adjuvant therapy administration rate of 50% but a with a signifi-
cant survival improvement in these patients. By the way, a subgroup
analysis not reported for N1, N2al or other N2 patients.

On the other hand, in other studies the adjuvant therapy admin-
istration presented higher rate, with the 80% in the study of Park
etal.,”® and 86% in the study of\Wang,18 including any kind of N2
involvement and with data on its prognostic role only in dr Wang
study.

In our study, adjuvant therapy was administered in the 56%
of patients, in the 72% of N2 patients compared to the 51% of
N1, confirming this heterogeneity and the difficulties to evaluate its
impact on survival in these groups of patients.

However, the basis of this similar outcome in patients with skip
metastases and N1 involvement may be explained accepting the first
intercepted lymph node theory. Indeed, it is quite clear on anatom-
ical studies that lung lymphatic drainage may be variable, and some
lung portion may directly drain to mediastinal stations in a variable
rate from the 10 to the 20%.'"""> Moreover, different studies on
skip metastases revealed the increase of this phenomenon in associ-
ation with peculiar characteristics. Gorai et al,” investigating the
risk factors for skip metastases in cIA NSCLC, founded out that
the level of visceral pleural invasion resulted and independent risk
factor for skip metastases occurrence. Based on this finding, the
authors suggested that in these patients a radical mediastinal node
dissection may be opportune. It is interesting to notice that visceral
pleural invasion is difficult to assess preoperatively and in many cases
also intraoperatively, but lymphadenectomy may be adapted accord-
ing to intraoperative findings also in small peripheral nodules when
pleural retraction is detected.

Another point to underline regarded the anatomical tumour
location that may favour the skip metastases development instead
the firs drainage to hilar stations. Despite this topic is far to be
definitively defined, different studies reported an increase skip rate

13,21

in right side tumour, and Li et al.” reported a significant
increased rate of skip in right lung tumors while left lower lobe
tumors presented a significant lower skip rate.

In consideration of the topic reported, seems quite clear to
considered skip metastases as nodal metastases in the first inter-
cepted station, such as happen in N1 patients in those the lymphatic
drainage follows a standard anatomical way.

For this reason, patients with skip metastases may be challenging
to be treated especially regarding the adjuvant therapy administra-
tion. Indeed, only few studies analysed in depth the clinical charac-
teristics of patients undergone adjuvant therapy for skip metastases.
In particular, Chiappetta et al.® evaluated the effect of adjuvant
therapy according to number of involved nodes, reporting a signif-
icant survival advantage in case of multiple nodal metastases, while
no difference were present in case of single metastatic node. In
the present study, considering only N1 and N2al involvement,
adjuvant therapy did not influence survival in the entire cohort but
also considering histological subgroups, strengthening the hypothe-
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sis that these two groups of patients presented an extremely similar
disease, even if large prospective ad hoc studies are needed to
confirm this hypothesis.

Moreover, in recent years different studies are investigating the
neo-adjuvant therapy role also in stage II, and will be interesting to
test if neoadjuvant therapy, and in particular neo-adjuvant immuno
or target therapy will ensure a higher survival rate compared to
adjuvant therapy in these peculiar group of patients.”'*

This study presents some limitation, due to its retrospective
nature and due to the involvement of different institutions. Indeed,
despite only high volume centres for lung cancer treatment have
been included with similar pre-, intra and postoperative patients
management, a intercentre variability could not be excluded. In
particular, differences among adjuvant protocols and indication may
variate among centres, but the main aim of the study was to evalu-
ate the survival outcome in N1 and N2al patients and not to
evaluate the adjuvant treatment role. Moreover, especially for N1
patients, a “case by case decision” for adjuvant therapy is present
due to the contrast survival results or the low survival advantage
when it is administered.'” Another limitation regards the absence
of information about histological subtypes or molecular characteri-
zation, which is now important to plan tailored therapeutic strategy
in terms of follow up and treatments. Unfortunately, for the retro-
spective and multicentric nature of the study, we did not have and it
is not possible to recover this information. However, the aim of our
study was mainly focused on the prognosis of 2 different subgroups
of patients, with N1 or skip metastases, to verify the possible same
prognostic group inclusion. We think that further ad hoc studies
will permit a better prognosis definition among these subgroups also
based on histological and molecular characterization.

Another limitation regards the intraoperative lymph node dissec-
tion, that was under surgeon discretion and may present variability
among the different centres. For this study, we involved centres with
large experience on lymphadenectomy and that follow the ESTS
guidelines and definition. Despite this, we did not have information
if a systematic sampling or a lymphadenectomy was performed for
each patients, so we did not consider the kind of lymphadenectomy
but only objective data such as the number of resected nodes or
stations. The effectiveness of the nodal assessment should be proven
by the high number of resected nodes, that is one of the strengths of
this study: more than 20 harvested nodes with the 80% of patients
that had more than 10% of resected nodes. Moreover, it is important
to notice that the high median number of resected nodes and the
similar survival of N1 and N2al patients may reasonably exclude
the risk of undetected other nodal metastases. This result should
balance also the possible variability in terms of preoperative nodal
sampling performed during bronchoscopy. Indeed, no information
were available regarding the number of investigated nodal stations,
and also considering the intercentre variability, we included only
information regarding the pathological nodal stage. On the other
hand, the extent of lymphadenectomy and the number of patients
are the major strength of this study.

Conclusion
In this large multicentre cohort, patients with hilar involvement
or skip metastases presented the same survival outcome, suggesting
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at it was the same stage of disease. This result suggests a similar

subgroup inclusion and patient management.

Clinical Practice Points

Patients with N1 or skip metastases were categorized in different
stage subgroup in 8th edition of the TNM staging system. This
subgroup division presents some limitations, with survival curves
that presented a better or same overall survival in skip metastases
patients compared to N1 subgroups.

We conducted an analysis comparing this 2 groups of patients and
we did not found significant difference in terms of survival rate.
Our results may confirm the hypothesis of the first intercepted
nodes, and that skip metastases are due to the direct lymphatic
drainage to mediastinal stations, by-passing hilar nodes.

For this reason, patients with skip metastases may be included in
the same stage of patients with hilar involvement. Moreover, these
patients may be managed as N1 patients, discussing on not only
the surgical indication in case of N2 disease, but also the needed
of adjuvant therapy in postoperative. However, further prospec-
tive studies may clarify the effective role of adjuvant therapy in
patients with N1 or N2 skip disease, assessing the best treatment
strategy in this peculiar group of patients.
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