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Unsuspected N2 disease after surgical resection is 
found in a substantial proportion of patients with locally 
advanced non-small cell lung cancer (NSCLC) despite 
adequate preoperative mediastinal staging. This situation 
is challenging for clinicians, as optimal adjuvant strategies 
remain controversial and such patients are at risk of local 
recurrence and distant metastasis (1,2).

The recent article by Sun et al. published in Journal 
of Thoracic Oncology online, 26th September 2017, 
discusses the role of adjuvant treatment in completely 
resected unsuspected N2-positive NSCLC (3). This 
was a randomized phase II trial comparing concurrent 
chemoradiotherapy (CRT) with chemotherapy (CT) in 
101 NSCLC patients, preoperatively staged N0-N1 and 
diagnosed with pathologic N2 disease after surgery with 
negative margins. In this trial, postoperative concurrent 
CRT failed to demonstrate a benefit over CT alone in terms 
of both median disease-free survival (DFS) {24.7 months 
for the concurrent CRT arm and 21.9 months for the CT 
arm [hazard ratio (HR) 0.94, 95% confidence interval (CI), 
0.58–1.52, P=0.40]} and overall survival (OS) [74.3 months 
for the concurrent CRT arm and 83.5 months for the CT 
arm (HR 1.33, 95% CI, 0.71–2.49, P=0.38)]. Preoperative 
mediastinoscopy and/or endobronchial ultrasound was 
performed in 42 patients (41.6%). Interestingly, 17 
patients (16.8%) did not undergo any invasive mediastinal 

staging procedure before surgery despite this being 
indicated. Also noteworthy was the low compliance rate 
in the concurrent CRT arm, suggesting that sequencing 
treatment modalities may be a reasonable option in this 
particular scenario.

The efficacy results from Sun et al. study contrast with 
those from another single institution randomized trial 
comparing concurrent CRT with CT alone in pathologic 
N2 NSCLC, demonstrating superior DFS and OS for 
concurrent CRT (4). This trial, however, was stopped early 
due to slow accrual.

Adjuvant platinum-based CT for completely resected 
NSCLC with nodal involvement improves OS and is 
currently considered the standard of care (5-8). In contrast, 
the use of postoperative radiotherapy (PORT) after 
successful R0 resection is still under debate. An early meta-
analysis showed a detrimental effect of PORT on OS in 
patients with completely resected NSCLC, especially in 
N0-N1 tumors compared with N2 (9). Subsequent studies 
have demonstrated that PORT provides clinical benefit 
in N2-positive disease (10-14), and current guidelines 
support its use following individual risk assessment (7,8). 
A retrospective study in 334 patients with surgically 
removed pathologic N2 NSCLC identified a series of 
clinicopathologic variables, such as histology, T stage, 
number of N2 stations, extra-capsular extension and type 
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of surgery, for predicting patient outcome after receiving 
PORT (15). Randomized prospective data are needed in 
order to validate any risk score model predictive for efficacy 
in this situation. The ongoing phase III Lung ART trial 
comparing observation with conformal PORT may shed 
light on the benefit of PORT using modern techniques 
in operated NSCLC patients with histologically proven 
(previously suspected or otherwise) N2 disease. In this 
study, patients may receive CT either before or after 
surgery, but not during PORT (ClinicalTrials.gov identifier: 
NCT00410683) (16).

The use of CRT, although considered the definitive 
standard of care as for unresectable clinical N2 locally 
advanced NSCLC (7,17,18), is also somewhat controversial 
in the adjuvant setting for patients with completely resected 
pathologic N2 disease. The RTOG 9501 trial randomized 
these patients either to PORT alone or to concurrent 
CRT, demonstrating no survival benefit for the latter (19).  
Compared with these results, however, a multicenter 
retrospective analysis and two phase II non-randomized 
studies have reported favorable outcomes with the addition 
of CT to PORT in resected NSCLC (20-22). Sequencing 
CT and PORT in NSCLC patients with pathologic 
N2 disease after complete resection has been associated 
with superior OS compared with concurrent CRT in a 
recent retrospective analysis of nonrandomized data (23). 
Sequential adjuvant therapy is now becoming common 
practice for these patients, with less treatment-related 
toxicity. This is of vital importance, since we are referring 
to a specific population with preexisting comorbidities and 
surgical morbidity that confer a significant vulnerability 
to the demonstrated higher toxicity of concurrent CRT. 
Current guidelines recommend sequencing CT and PORT 
where both strategies are administered after complete 
resection in N2-positive NSCLC (7).

It seems quite clear that, when adequate preoperative 
mediastinal staging is carried out, patients with N2 
involvement discovered during or after complete resection 
for NSCLC harbor microscopic rather than gross disease. 
Given the risk of recurrence, adjuvant CT improves OS 
in these patients but is still insufficient to provide optimal 
outcomes, and the addition of PORT, especially when 
delivered concurrently with CT, is associated with increased 
side effects and is not supported by reliable evidence at the 
present time. 

As previously mentioned, improvement may be obtained 
through better individual risk stratification, conformal 
radiation delivery, sparing vasculature and cardiac function, 

and sequential use of PORT and CT. 
Tailoring systemic adjuvant therapy might also be another 

approach to consider. The phase III prospective randomized 
SCAT trial tested selected adjuvant CT for completely 
resected pathologic N1-N2 NSCLC according to BRCA1 
expression levels (24). In this trial, sequential PORT was 
planned for N2 disease. Although no significant differences 
in OS were observed within the experimental arms, CT with 
single agent taxane showed no inferiority compared with 
cisplatin doublets in patients with high levels of BRCA1. 
Also, in the era of immunotherapy, where the use of 
durvalumab (MEDI4736) for unresectable locally advanced 
NSCLC after previous treatment with CRT has already 
demonstrated superior DFS compared with placebo (25),  
the incorporation of immune checkpoint inhibitors in the 
adjuvant setting in NSCLC is being studied. The LINC 
(BR.31) is an ongoing phase III trial evaluating durvalumab 
compared with placebo after complete resection (and 
possibly adjuvant CT) in NSCLC (ClinicalTrials.gov 
identifier: NCT02273375). Other ongoing phase III 
trials of immune checkpoint inhibitors in the adjuvant 
setting for NSCLC patients after resection include the 
PEARLS and ANVIL trials (ClinicalTrials.gov identifiers: 
NCT02504372 and NCT02595944, respectively). A phase 
II trial investigating the safety and efficacy of adjuvant (and 
neoadjuvant) atezolizumab in resectable NSCLC is also 
currently recruiting patients (ClinicalTrials.gov identifier: 
NCT02927301). According to current knowledge, there 
is no role for targeted drugs in the adjuvant setting for 
NSCLC, and data from currently ongoing trials is required 
before their implementation in clinical practice.

In summary, the article by Sun et al. reinforces the idea 
that adjuvant concurrent CRT is not the preferred option 
for completely resected unsuspected N2-positive NSCLC. 
The authors are to be congratulated for conducting a 
randomized trial in such challenging disease setting. 
Optimal approaches for multimodal adjuvant therapy after 
complete resection of lymph node-involved NSCLC remain 
to be defined in the near future, and patient enrollment into 
clinical trials in this setting should be a priority.

Acknowledgements

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 

http://www.google.com/url?q=http%3A%2F%2FClinicalTrials.gov&sa=D&sntz=1&usg=AFQjCNFyM9ENHuKgkQu2XI7IwLwd8j9oEA
http://www.google.com/url?q=http%3A%2F%2FClinicalTrials.gov&sa=D&sntz=1&usg=AFQjCNFyM9ENHuKgkQu2XI7IwLwd8j9oEA
http://www.google.com/url?q=http%3A%2F%2FClinicalTrials.gov&sa=D&sntz=1&usg=AFQjCNFyM9ENHuKgkQu2XI7IwLwd8j9oEA
http://www.google.com/url?q=http%3A%2F%2FClinicalTrials.gov&sa=D&sntz=1&usg=AFQjCNFyM9ENHuKgkQu2XI7IwLwd8j9oEA


AME Medical Journal, 2018 Page 3 of 4

© AME Medical Journal. All rights reserved. AME Med J 2018;3:23amj.amegroups.com

and reviewed by the Section Editor Qingyuan Huang, 
MD (Department of Thoracic Surgery, Shanghai Chest 
Hospital, Shanghai Jiao Tong University, Shanghai, China).

Conflicts of Interest: The authors have completed the 
ICMJE uniform disclosure form (available at http://dx.doi.
org/10.21037/amj.2018.01.13). The authors have no 
conflicts of interest to declare. 

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved. 

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Detterbeck F. What to do with "Surprise" N2?: 
intraoperative management of patients with non-small cell 
lung cancer. J Thorac Oncol 2008;3:289-302.

2.	 Andre F, Grunenwald D, Pignon JP, et al. Survival of 
patients with resected N2 non-small-cell lung cancer: 
evidence for a subclassification and implications. J Clin 
Oncol 2000;18:2981-9.

3.	 Sun JM, Noh JM, Oh D, et al. Randomized Phase 
II Trial Comparing Chemoradiotherapy with 
Chemotherapy for Completely Resected Unsuspected 
N2-Positive Non-Small Cell Lung Cancer. J Thorac 
Oncol 2017;12:1806-13.

4.	 Shen WY, Ji J, Zuo YS, et al. Comparison of efficacy 
for postoperative chemotherapy and concurrent 
radiochemotherapy in patients with IIIA-pN2 non-small 
cell lung cancer: an early closed randomized controlled 
trial. Radiother Oncol 2014;110:120-5. 

5.	 Pignon JP, Tribodet H, Scagliotti GV, et al. Lung adjuvant 
cisplatin evaluation: a pooled analysis by the LACE 
Collaborative Group. J Clin Oncol 2008;26:3552-9. 

6.	 Arriagada R, Dunant A, Pignon JP, et al. Long-term results 
of the international adjuvant lung cancer trial evaluating 

adjuvant Cisplatin-based chemotherapy in resected lung 
cancer. J Clin Oncol 2010;28:35-42. 

7.	 Postmus PE, Kerr KM, Oudkerk M, et al. Early and locally 
advanced non-small-cell lung cancer (NSCLC): ESMO 
Clinical Practice Guidelines for diagnosis, treatment and 
follow-up. Ann Oncol 2017;28:iv1-iv21.

8.	 Kris MG, Gaspar LE, Chaft JE, et al. Adjuvant Systemic 
Therapy and Adjuvant Radiation Therapy for Stage I to 
IIIA Completely Resected Non-Small-Cell Lung Cancers: 
American Society of Clinical Oncology/Cancer Care 
Ontario Clinical Practice Guideline Update. J Clin Oncol 
2017;35:2960-74. 

9.	 Postoperative radiotherapy in non-small-cell lung cancer: 
systematic review and meta-analysis of individual patient 
data from nine randomised controlled trials. PORT Meta-
analysis Trialists Group. Lancet 1998;352:257-63.

10.	 Lally BE, Zelterman D, Colasanto JM, et al. Postoperative 
radiotherapy for stage II or III non-small-cell lung cancer 
using the surveillance, epidemiology, and end results 
database. J Clin Oncol 2006;24:2998-3006. 

11.	 Douillard JY, Rosell R, De Lena M, et al. Impact of 
postoperative radiation therapy on survival in patients 
with complete resection and stage I, II, or IIIA non-small-
cell lung cancer treated with adjuvant chemotherapy: 
the adjuvant Navelbine International Trialist Association 
(ANITA) Randomized Trial. Int J Radiat Oncol Biol Phys 
2008;72:695-701. 

12.	 Robinson CG, Patel AP, Bradley JD, et al. Postoperative 
radiotherapy for pathologic N2 non-small-cell lung cancer 
treated with adjuvant chemotherapy: a review of the 
National Cancer Data Base. J Clin Oncol 2015;33:870-6. 

13.	 Herskovic A, Mauer E, Christos P, et al. Role of 
Postoperative Radiotherapy in Pathologic Stage IIIA 
(N2) Non-Small Cell Lung Cancer in a Prospective 
Nationwide Oncology Outcomes Database. J Thorac 
Oncol 2017;12:302-13. 

14.	 Patel SH, Ma Y, Wernicke AG, et al. Evidence supporting 
contemporary post-operative radiation therapy (PORT) 
using linear accelerators in N2 lung cancer. Lung Cancer 
2014;84:156-60. 

15.	 Zhang B, Yuan Z, Zhao L, et al. Nomograms for 
predicting progression and efficacy of post-operation 
radiotherapy in IIIA-pN2 non-small cell lung cancer 
patients. Oncotarget 2017;8:37208-16.

16.	 Le Péchoux C, Dunant A, Pignon JP, et al. Need for a new 
trial to evaluate adjuvant postoperative radiotherapy in 
non-small-cell lung cancer patients with N2 mediastinal 
involvement. J Clin Oncol 2007;25:e10-1.

http://dx.doi.org/10.21037/amj.2018.01.13
http://dx.doi.org/10.21037/amj.2018.01.13
https://creativecommons.org/licenses/by-nc-nd/4.0/


AME Medical Journal, 2018Page 4 of 4

© AME Medical Journal. All rights reserved. AME Med J 2018;3:23amj.amegroups.com

17.	 Aupérin A, Le Péchoux C, Rolland E, et al. Meta-analysis 
of concomitant versus sequential radiochemotherapy in 
locally advanced non-small-cell lung cancer. J Clin Oncol 
2010;28:2181-90.

18.	 Curran WJ Jr, Paulus R, Langer CJ, et al. Sequential vs. 
concurrent chemoradiation for stage III non-small cell 
lung cancer: randomized phase III trial RTOG 9410. J 
Natl Cancer Inst 2011;103:1452-60. 

19.	 Keller SM, Adak S, Wagner H, et al. A randomized trial of 
postoperative adjuvant therapy in patients with completely 
resected stage II or IIIA non-small-cell lung cancer. 
Eastern Cooperative Oncology Group. N Engl J Med 
2000;343:1217-22.

20.	 Zou B, Xu Y, Li T, et al. A multicenter retrospective 
analysis of survival outcome following postoperative 
chemoradiotherapy in non-small-cell lung cancer patients 
with N2 nodal disease. Int J Radiat Oncol Biol Phys 
2010;77:321-8. 

21.	 Bradley JD, Paulus R, Graham MV, et al. Phase II trial of 
postoperative adjuvant paclitaxel/carboplatin and thoracic 

radiotherapy in resected stage II and IIIA non-small-cell 
lung cancer: promising long-term results of the Radiation 
Therapy Oncology Group--RTOG 9705. J Clin Oncol 
2005;23:3480-7.

22.	 Feigenberg SJ, Hanlon AL, Langer C, et al. A phase II 
study of concurrent carboplatin and paclitaxel and thoracic 
radiotherapy for completely resected stage II and IIIA 
non-small cell lung cancer. J Thorac Oncol 2007;2:287-92.

23.	 Francis S, Orton A Stoddard G, et al. Sequencing of 
Postoperative Radiotherapy and Chemotherapy for 
Locally Advanced or Incompletely Resected Non-Small-
Cell Lung Cancer. J Clin Oncol 2018;36:333-41.

24.	 Massuti B, Cobo M, Rodriguez-Paniagua M. SCAT Ph III 
Trial: Adjuvant CT Based on BRCA1 Levels in NSCLC 
N+ Resected Patients. Final Survival Results a Spanish 
Lung Cancer Group Trial. J Thorac Oncol 2017;12:S1605.

25.	 Antonia SJ, Villegas A, Daniel D, et al. Durvalumab after 
Chemoradiotherapy in Stage III Non-Small-Cell Lung 
Cancer. N Engl J Med 2017;377:1919-29. 

doi: 10.21037/amj.2018.01.13
Cite this article as: Moya-Horno I, Viteri S, Rosell R. 
Unsuspected N2-positive non-small cell lung cancer after 
complete resection: is there a place for multimodal adjuvant 
therapy? AME Med J 2018;3:23.


