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InTroduCTIon 
Stage III/N2 non-small cell lung cancer (NSCLC) 
describes the metastatic spread of a primary tumour 
to the ipsilateral mediastinal lymph nodes. It is a 
heterogeneous disease stage ranging from unsus-
pected N2 disease only detected by intraoperative 
lymph node sampling during surgical resection of 
the primary tumour to conglomerate, bulky and 
invasive N2 disease that cannot be resected. For 
unresectable N2 NSCLC concurrent chemoradio-
therapy is widely accepted as the standard of care in 
the context of appropriate physiological reserve.1–3 
Between these two ends of the spectrum sit those 
patients with discrete and potentially resectable 
N2 disease. The optimal treatment strategy in this 
patient group is keenly debated and a number of 
guidelines from the UK, Europe and America have 
made recommendations.1–3 The aim of this article 
is to review these guidelines and provide an inter-
pretation of their recommendations as a guide 
to clinicians involved in the care of patients with 
potentially resectable N2 NSCLC. A summary 
of the key randomised controlled trials (RCTs) in 
resectable N2 NSCLC that form the basis of these 
guideline recommendations is provided in table 1.

BrITIsh ThoraCIC soCIeTy and soCIeTy for 
CardIoThoraCIC surGery In GreaT BrITaIn 
and Ireland GuIdelInes on The radICal 
manaGemenT of paTIenTs wITh lunG 
CanCer (2010)
This guideline describes potentially resectable N2 
NSCLC as non-fixed, non-bulky and single-zone 
N2 nodal disease where the primary tumour is 
likely to be completely excised with clear patho-
logical margins.1 In this setting, the guideline 
recommends that surgery is considered as part of 
multimodality therapy and this recommendation is 
graded as evidence level B (based on high-quality 
case–control and cohort studies with low risk of 
cofounding or bias). In non-fixed, non-bulky, multi-
zone N2 disease the guideline reports that no one 
management regime has been shown to be consis-
tently superior to another and further RCTs are 
recommended.

This guideline, therefore, considers the distinc-
tion between single-zone and multizone N2 disease 
to be a critical factor in determining whether 
treatment with surgery is recommended. This 
recommendation was based on the large cohort of 
surgically resected lung cancers within the Inter-
national Association for the Study of Lung Cancer 
(IASLC) staging databases. Analysis of this data-
base revealed that patients with single-station N2 

disease have a similar 5-year survival to those with 
multistation N1 disease (approximately 35% 5-year 
survival) but a much better survival than those with 
multistation N2 disease (20% 5-year survival).4 
Given that N1 disease is considered a primarily 
surgically managed disease, these results have been 
interpreted by some to indicate that single-station 
or single-zone N2 disease should also be managed 
primarily by surgery. However, the authors of this 
article have some concerns about this interpreta-
tion. The IASLC database contains only surgical 
patients who have undergone extensive intraoper-
ative lymph node sampling ensuring very accurate 
classification of nodal status. The N2 disease in this 
database is predominantly microscopic and occult 
N2 disease and represents a different population 
to those with clinically apparent N2 on preopera-
tive CT and positron emission tomography (PET) 
imaging in whom the outcomes may be different. 
Furthermore, although those with multistation 
N2 had a worse 5-year survival than those with 
single-station N2 disease there is no comparator 
group within the single-station or multistation N2 
patients to know if alternative treatments would 
have led to different outcomes. While single-sta-
tion N2 disease is a marker of better prognosis 
there is no evidence that it is a predictive factor 

Key messages

 ► The optimum treatment for potentially 
resectable stage III N2 non-small cell lung 
cancer (NSCLC) is multimodality treatment 
targeting the prevention of distant disease with 
systemic therapy and achieving local control 
through surgery, radiotherapy or both.

 ► An approach of induction treatment followed 
by surgery and surgery followed by adjuvant 
treatment both appear justified, though there 
is evidence suggesting higher treatment 
completion rates with an induction approach.

 ► When definitive chemoradiotherapy is the 
preferred treatment option this should be 
delivered concurrently in the context of 
adequate physiological reserve.

 ► Single station versus multistation N2 disease 
should not be used as treatment defining factor.

 ► Complex multimodality treatments require 
experienced and high-volume multidisciplinary 
teams and centres to minimise the risks from 
treatment and maximise benefits. Consideration 
should be given to dedicated regional stage III 
NSCLC services. 
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Guidelines in context

that should influence treatment decisions. This is supported by 
the EORTC 08941 and Intergroup 0139 RCTs published prior 
to this guideline release.5 6 The former showing no difference 
in overall survival between induction chemotherapy followed 
by radiotherapy versus induction chemotherapy followed by 
surgery in high-volume largely multistation N2 disease and the 
latter showing no difference in overall survival between induc-
tion chemoradiotherapy followed by surgery versus definitive 
chemoradiotherapy in low-volume N2 disease largely made up of 
single-station N2 disease (76% of the study population, table 1). 
It is also important to address the confusion that may arise from 

the use of the terms ‘station’ and ‘zone’. The IASLC database 
uses individual lymph stations to describe the concept of ‘single’ 
or ‘multiple’ sites of nodal disease. There are several lymph node 
stations within each lymph node zone, for example, the subca-
rinal (station 7), paraoesophageal (station 8) and pulmonary 
ligament (station 9) lymph nodes are all located within the infe-
rior mediastinum zone.7 The British Thoracic Society (BTS) and 
Society for Cardiothoracic Surgery in Great Britain and Ireland 
(SCTS) guidelines have opted to use the classification of zones 
whereas as much of the literature refers to lymph node stations. 
It would be possible to have multistation N2 disease based on 

Table 1 Summary of key randomised controlled trials comparing different treatment strategies in potentially resectable N2 NSCLC

study notes study arms recruitment primary endpoint results

Induction chemotherapy followed by surgery versus induction chemotherapy followed by radiotherapy

EORTC 08941
van Meerbeeck et al5

 ► Recruitment pre-PET 
and EBUS era.

 ► High-volume 
mediastinal disease and 
considered unresectable 
at the outset.

 ► Chemoradiotherapy 
given sequentially 
and not standard of 
concurrent.

Three cycles of induction 
chemotherapy:
if response, randomise:
surgical resection
versus
60–62.5 Gy in 30–32 
fractions.

1994–2002
Target 358 patients
332 randomised

5-year OS 15.7% vs 14%
HR 1.06 (0.84–1.35), 
p=0.596

Induction chemoradiotherapy followed by surgical resection versus definitive chemoradiotherapy

Intergroup 0139
Albain et al6

 ► Recruitment pre-PET 
and EBUS era.

 ► Low-volume 
mediastinal disease, 
74% single-station N2.

 ► Statistically significant 
improvement in 
PFS (12.8 months vs 
10.5 months, p=0.017) 
with surgical arm.

 ► 26% mortality rate for 
pneumonectomy.

 ► Post hoc analysis 
demonstrating 
improved survival in 
matched lobectomy 
group (33.6 months vs 
21.7 months, p=0.002).

Two cycles of induction 
chemotherapy.
Induction radiotherapy 
45 Gy.
If stable disease, randomise:
surgical resection
versus
complete radiotherapy to 
61 Gy.

1994–2001
Target 612 patients
429 recruited

5-year OS 27% vs 20%
HR 0.87 (0.7–1.1), p=0.24

ESPATUE Trial
Eberhardt et al11

 ► Highly heterogeneous 
study population.

 ► 32% T4N1.
 ► 37% IIIB based on 

T4N2 staging or N3 
disease confined 
to the contralateral 
mediastinum.

Three cycles of induction 
chemotherapy.
Induction 
chemoradiotherapy
(45 Gy+one cycle 
chemotherapy).
If remains resectable, 
randomise:
surgical resection
versus
chemoradiotherapy boost.

2004–2013
Target 300 patients
246 recruited
161 randomised following 
induction.

5-year OS 44% vs 40%, p=0.34
Overall survival at 5 years 
for all 246 recruited patients 
was 34.1%.

Induction chemoradiotherapy followed by surgery versus induction chemotherapy followed by surgery

SAKK Trial
Pless et al10

 ► Low-volume N2 disease 
with less than 10% of 
patients having a total 
mediastinal bulk of 
disease >5 cm.

Three cycles of induction 
chemotherapy
versus
3 cycles of induction 
chemotherapy plus 44 Gy 
radiotherapy.
All patients for surgical 
resection after induction 
treatment.

2001–2012
Target 240 patients
232 recruited
Stopped at third analysis.

EFS 11.6 vs 12.8 months
HR 1.1 (0.8–1.4), p=0.67
No significant difference 
in OS.

EBUS, endobronchial ultrasound; EFS, event-free survival; NSCLC, non-small cell lung cancer; OS, overall survival; PET, positron emission tomography; PFS, progression-free 
survival. 
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individual stations but single-zone N2, for example, positive 
nodal metastases in stations 7 and 8.

The BTS and SCTS guideline also reviewed the evidence for 
giving induction chemotherapy before surgical resection versus 
adjuvant chemotherapy following surgical resection. It concluded 
that there were a relatively small number of studies on preoper-
ative chemotherapy compared with the evidence base for post-
operative chemotherapy with borderline significance of benefit 
in meta-analysis (HR 0.88, 95% CI 0.76 to 1.01, p=0.07) for 
the preoperative approach. Therefore, adjuvant chemotherapy 
was recommended (stage IB >4 cm, II and III) whereas preop-
erative chemotherapy was not. The evidence reviewed included 
all radically treatable stages of NSCLC (stages I–IIIA) and was 
dominated by stage I NSCLC. The recommendation and the 
evidence it is based on does not, therefore, specifically consider 
this question in potentially resectable N2 NSCLC. 

naTIonal InsTITuTe for heaTh and Care exCellenCe 
GuIdelIne: lunG CanCer dIaGnosIs and manaGemenT 
(2011)
The 2011 National Institute for Heath and Care Excellence (NICE) 
guideline on the treatment of lung cancer stands alone as a guide-
line that does not recommend surgery as a treatment option in N2 
NSCLC. The guideline group focuses the spotlight on the lack of 
consistent terminology and lack of clear definitions in potentially 
resectable N2 NSCLC (eg, bulky vs non-bulky lymph nodes). This 
inherent heterogeneity prevented meta-analysis of trial data at 
the time of the guideline development. Interpreting the evidence 
as imprecise, and in contrast to other guidelines, NICE does not 
recommend surgery in N2 disease but recommended further 
research in the field. However, the guideline group does make 
specific note of the EORTC 08941 and Intergroup 0139 trials as 
two RCTs that showed multimodality treatment including surgery 
was not significantly better or worse than multimodality treatment 
without surgery. Note is also made of a higher rate of grade 3–4 
oesophagitis in the definitive chemoradiotherapy arm in compar-
ison to the induction chemoradiotherapy followed by surgery 
arm in the Intergroup 0139 trial, with all other treatment-related 
toxicities being comparable between the two groups. The guide-
line acknowledges survival outcomes were acceptable with both 
strategies. It also acknowledges the importance of specialist multi-
disciplinary teams (MDT) and patient choice, recommending 
that if patients are being considered for multimodality treatment 
they should be referred to both a thoracic surgeon and a thoracic 
oncology team.8 In contrast to the American guidelines described 
below, induction chemotherapy is not recommended outside of a 
clinical trial and adjuvant chemotherapy is supported following 
upfront surgical resection in stage III NSCLC. This was based on 
an extensive review of the evidence base for induction versus adju-
vant chemotherapy which covers all stages of resectable NSCLC 
(I–IIIA) and does not focus solely on N2 NSCLC. The guideline 
group noted similar HRs favouring a survival advantage with both 
induction and adjuvant chemotherapy over surgery alone but were 
also clear about the limitations of their conclusions due to meth-
odological weaknesses within trials and interstudy heterogeneity 
in meta-analyses. Overall, the evidence base in the adjuvant setting 
was felt to be marginally more robust than the induction setting. 
The NICE lung cancer guidelines are currently being updated with 
a planned publication in 2019.

amerICan ColleGe of ChesT physICIans GuIdelInes: 
TreaTmenT of sTaGe III non-small Cell lunG CanCer 
(2013)
This guideline defines potentially resectable N2 NSCLC as 
discrete, clinically evident N2 disease on preoperative imaging.2 
‘Discrete’ N2 disease is described as easily measurable and 
defined lymph nodes free from major structures such as the great 
vessels and trachea. The authors highlight the significant hetero-
geneity even within the literature on resectable N2 subgroups 
due to differences in clinical staging, pathological nodal staging 
and thoroughness of pathological staging.

The guideline recommends that potentially resectable N2 
NSCLC should be managed with either definitive chemoradio-
therapy or induction therapy (chemotherapy or chemoradio-
therapy) followed by surgery. The authors acknowledge that 
one multimodality treatment has not been shown to be supe-
rior to another and conclude ‘the benefits and harms are fairly 
closely matched. A treatment strategy with induction therapy 
and surgery is neither clearly better nor clearly worse than 
chemoradiotherapy.’ They also acknowledge that the Inter-
group 0139 study did show a statistically significant improve-
ment in progression-free survival (12.8 months vs 10.5 months, 
p=0.017) with induction chemoradiotherapy followed by 
surgery over definitive chemoradiotherapy but that this did not 
translate into a survival advantage given it was offset by a high 
operative mortality in patients undergoing a pneumonectomy.6 
Many authors and guideline groups have expressed concern 
about the operative mortality in the pneumonectomy group 
in the Intergroup 0139 trial from several low-volume centres. 
Significantly better operative mortality is reported from high-
volume expert centres and the importance of minimising risks 
through utilising such expert centres is highlighted within this 
guideline. In line with our concerns over the single-station versus 
multistation N2 distinction in the BTS and SCTS guidelines, the 
American College of Chest Physicians (ACCP) authors note that 
the evidence base ‘does not support the concept that surgery for 
stage III NSCLC can only be justified in patients with minimal 
burden of mediastinal disease.’

Primary surgery followed by adjuvant chemotherapy in resect-
able N2 NSCLC is not recommended in the ACCP guidelines, 
in stark contrast to the BTS/SCTS and NICE guidelines. The 
support of preoperative chemotherapy over adjuvant chemo-
therapy is based on the fact that the RCTs in resectable N2 
used an induction treatment approach (rather than upfront 
surgery and adjuvant treatment) and a review of the evidence 
confirming that induction chemotherapy and surgery improves 
survival over surgery alone in stage I–IIIA NSCLC. This evidence 
consists of seven small trials from 1980 to 2011 including trials 
only published in abstract form and the use of chest radiograph 
staging. The concern is that this evidence is not comparing 
preoperative versus postoperative chemotherapy, but preoper-
ative chemotherapy plus surgery versus surgery alone, and not 
specifically in patients with resectable N2 NSCLC. The fact that 
giving chemotherapy and surgery is better than surgery alone 
does not answer the question as to whether chemotherapy 
should be given before or after surgery.

european soCIeTy of medICal onColoGy: loCally 
advanCed sTaGe III non-small Cell lunG CanCer 
GuIdelInes (2015 and 2017)
This guideline defines potentially resectable N2 NSCLC as 
minimal, non-bulky N2 disease and single-station N2 disease.3 
The authors raise concerns that the evidence base for resectable 
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N2 originates from an era prior to the widespread use of PET 
staging, widely available endoscopic nodal staging techniques 
and outdated surgical and radiotherapy practices. Therefore, the 
applicability of the results to modern-day practice is questionable.

The guideline recommends that potentially resectable N2 
NSCLC can be managed with definitive chemoradiotherapy, 
induction chemotherapy followed by surgery, or induction 
chemoradiotherapy followed by surgery. Once again the lack 
of clear superiority of one treatment regime over another is 
acknowledged and the paramount importance of an experi-
enced and high-volume MDT and treatment centres able to 
minimise risk and complications from multimodality treatment 
is highlighted.

In 2017 this guideline was updated with some notable addi-
tions.9 The 2017 guideline recommends surgical-based multimo-
dality treatment (surgery followed by adjuvant chemotherapy, 
induction chemotherapy followed by surgery, and induction 
chemoradiotherapy followed by surgery) in single-station N2 
NSCLC. This recommendation however is classified as ‘optional’ 
due to insufficient evidence. Definitive chemoradiotherapy is 
‘preferred’ in multistation but resectable N2 NSCLC. As previ-
ously stated within this article, we have concerns about the use 
of single versus multistation N2 as a determinant of whether 
surgery is indicated and we do not believe the evidence base 
reflects this. Once again, the 2017 guideline highlights the para-
mount importance of experienced and expert MDTs in defining 
and delivering multimodality treatment in N2 NSCLC that mini-
mise risks and maximise outcomes.

naTIonal ComprehensIve CanCer neTworK non-
small Cell lunG CanCer GuIdelInes (2018)
The most recent guideline from the National Comprehensive 
Cancer Network (NCCN) defines potentially resectable N2 
NSCLC as low-volume, non-invasive and pathologically proven 
malignant lymph node disease, with malignant lymph nodes 
measuring <3 cm. Both this guideline and the 2017 European 
Society of Medical Oncology update had the opportunity to 
consider the results of the SAKK trial and ESPATUE trial both 
published in 2015.10 11 The SAKK trial demonstrated no signif-
icant difference in progression-free survival or overall survival 
from induction chemoradiotherapy followed by surgery over 
induction chemotherapy followed by surgery. The ESPATUE 
trial enrolled a very heterogeneous group of stage III NSCLC 
including a third of patients with T4N1 disease and a third with 
stage IIIB NSCLC including N3 disease. The trial showed no 
difference in overall survival between induction chemoradio-
therapy followed by surgery and definitive chemoradiotherapy 
(table 1). The NCCN guideline also notes the initial results of the 
PACIFIC trial published in 2017 reporting a statistically signifi-
cant improvement in progression-free survival in patients given 
maintenance immunotherapy with durvalumab versus placebo 
following concurrent chemoradiotherapy in unresectable stage 
III NSCLC.12

The guideline recommends that potentially resectable N2 
NSCLC can be managed with definitive chemoradiotherapy 
or induction chemotherapy followed by surgery or induction 
chemoradiotherapy followed by surgery. It also recommends 
that patients undergoing definitive chemoradiotherapy should 
proceed with maintenance durvalumab subsequently. The guide-
line is clear that patients with resectable N2 NSCLC should 
not be excluded from surgery as some will achieve a long-term 
survival. It is noted that among the NCCN member institutions 
performing induction treatment for resectable N2 NSCLC, 

approximately half are performing induction chemotherapy and 
half induction chemoradiotherapy.

The NCCN guideline reviews the evidence for chemotherapy 
given preoperatively versus postoperatively but once again this 
is a general surgical treatment review for all stages of resect-
able lung cancer not focused on N2 NSCLC. It concludes that 
the benefit from preoperative chemotherapy is similar to that of 
postoperative chemotherapy and either approach is justified. It 
does make note of evidence that more patients complete the full 
treatment regime when chemotherapy is given preoperatively 
compared with postoperatively; 90% vs 61% in an RCT of 624 
patients.13

InTerpreTaTIon of GuIdelInes
First, it is important to acknowledge the heterogeneity of N2 
NSCLC and the challenges this inherently causes for the inter-
pretation of the evidence base and the formation of consensus 
recommendations. Going forward, we believe the most useful 
solution would be an agreed definition of ‘potentially resectable 
N2 NSCLC’ that could be used for all further studies of this 
subgroup to allow a consistent and comparable population to be 
studied over time. We have proposed such a definition in box 1 
by combining the opinions from within the guidelines discussed 
in this article.

There are some common agreements in this challenging 
subgroup of patients with potentially resectable N2 NSCLC. 
The majority of guidelines agree that multimodality treatment 
is the standard of care using chemotherapy for distant disease 
control and either surgery, radiotherapy or a combination of 
both for local control. When definitive chemoradiotherapy 
is the preferred treatment option this should be given concur-
rently. The evidence base confirms that no one treatment regime 
has been shown superior to another. Against some of the guide-
line recommendations, we believe there is no clear evidence to 
suggest that single-station or single-zone versus multistation or 
multizone nodal disease should be used to define different treat-
ment strategies. Therefore, we would propose all forms of multi-
modality treatment with or without surgery can be considered 
for all levels of resectable N2 NSCLC.

It is very clear that multimodality treatment is complex and 
should be done in expert and high-volume centres with deci-
sion-making through an equally experienced MDT. In terms of 
the sequencing of treatment modalities, three of the five guide-
lines recommend using induction treatment prior to surgery 

Box 1 proposed definition of ‘potentially resectable 
n2 nsClC’

 ► Pathologically confirmed N2 lymph node disease as part of 
a thorough nodal staging procedure (surgical or endoscopic) 
with sampling of at least three lymph node stations.

 ► Thorough radiological staging including at least positron 
emission tomography (PET)-CT and MR brain with contrast.

 ► Primary tumour resectable with high probability of clear 
pathological margins and complete resection, preferably 
avoiding a pneumonectomy.

 ► Easily measurable and defined metastatic N2 lymph nodes 
free from major mediastinal structures including the 
great vessels and trachea with no individual lymph node 
measuring >3 cm.

NSCLC, non-small cell lung cancer.
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given this regime was followed within the RCTs from which the 
recommendations have been developed. The ACCP guidelines 
use studies of preoperative chemotherapy followed by surgery 
versus surgery alone as the reason for recommending preopera-
tive treatment rather than in the adjuvant setting whereas the BTS 
and NICE guidelines suggest the evidence base is more robust in 
the postoperative setting. The NCCN guidelines sensibly suggest 
the benefits are relatively similar and either approach is justified. 
All these guidelines are based on studies looking at predomi-
nantly early stage disease which questions the applicability of 
recommendations specific to N2 NSCLC. We would agree with 
the NCCN authors that either approach is justified, however we 
make note of the finding that a significantly higher proportion 
of patients completed both components of treatment (surgery 
and chemotherapy) when an induction approach was used in 
comparison to an adjuvant approach in an RCT.14 This warrants 
further investigation and clarification as the completion of both 
components of this multimodality treatment is critical to opti-
mise outcomes. While the evidence base suggests a similar effect 
of benefit from chemotherapy in both induction and adjuvant 
settings, if more patients are able to complete both components 
of treatment in an induction setting this approach would lead to 
the best outcomes.

This discussion has all been predicated on the assumption of a 
patient’s adequate physiological reserve to withstand the impact 
and potential toxicity of multimodality treatment. Robust phys-
iological assessment aligned to that described in early stage 
lung cancer1 14 surgery should also be applied in N2 NSCLC 
and strategies to optimise patients’ physical status before, during 
and after multimodality treatment are considered best practice 
(smoking cessation, nutritional support, prehabilitation and 
rehabilitation). Fitness for treatment will be a critical factor in 
decision-making process and it is noted that patients over the age 
of 75 are under-represented in the evidence base, particularly, 
for example, in the adjuvant chemotherapy trials.

ConClusIons
Potentially resectable N2 NSCLC is a very challenging subgroup 
of NSCLC. The authors of this article suggest that the stan-
dard of care is multimodality treatment with chemotherapy for 
distant disease control and surgery, radiotherapy or a combina-
tion of both for local control. Joint decision-making with the 
patient is critical in defining the most appropriate regime. The 
sequence of treatments will be highly dependent on local services 
and expertise. Single-station or zone versus multistation or zone 
disease should not be a determining factor in treatment regimes.

Long-term survival in this group remains poor. In the UK only 
one in five patients are treated with multimodality treatment 
and only 1 in 100 with trimodality treatment. Further data are 
awaited from the PACIFIC trial on overall survival with adju-
vant immunotherapy and additional studies of immunotherapy 
following surgical resection (eg, PEARLS Trial NCT02504372) 
are under way. These studies may improve patient outcomes, 

further expand the treatment options and add to the challenge 
of management decisions in this important group of patients. 
Expert centres at a regional level that specialise in the manage-
ment of multimodality and complex treatment regimens that 
monitor performance and outcomes robustly may be a poten-
tial solution to this and a way to maximise access to the most 
effective treatment in this subgroup of patients. This could also 
ensure access to emerging treatment strategies (eg, maintenance 
immunotherapy) and future clinical trials in a robust and system-
atic method allied to the same quality assurance processes.
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