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Abstract

Background—For patients with non-small cell lung cancer (NSCLC) metastatic to hilar lymph 

nodes (N1), guidelines recommend surgery and adjuvant chemotherapy in operable patients and 

chemoradiation (CRT) for those deemed inoperable. However, it is unclear how these 

recommendations are applied nationally.

Methods—The National Cancer Database (NCDB) was queried to identify patients with tumors 

< 7cm (T1/T2) with clinically positive N1 nodes. Patients undergoing CRT (chemotherapy and 

radiation >45Gy) or surgical resection were considered adequately treated. Remaining patients 

were classified as receiving inadequate or no treatment.

Results—Of 20,366 patients that met study criteria, 63% underwent adequate treatment [48% 

surgical resection, 15% CRT]. The remainder received inadequate (23%) or no treatment (14%). In 

univariate analysis, patients undergoing inadequate or no treatment were older, non-Caucasian, 

had lower income, and a higher comorbidity score. Patients undergoing adequate treatment had 

improved overall survival (OS) compared with those receiving inadequate or no treatment (median 

OS=34.0 vs. 11.7 months, p<0.001). Of those receiving adequate treatment, logistic regression 
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identified several variables associated with surgical resection including treatment at an academic 

facility, Caucasian race, and annual income >$35,000. Increasing age and T2 stage were 

associated with non-operative management. Following propensity score matching of 2,308 patient-

pairs undergoing surgery or CRT, resection was associated with longer median OS (34.1 vs. 22.0 

months, p<0.001).

Conclusions—Despite established guidelines, many patients with T1-2N1 NSCLC do not 

receive adequate treatment. Surgery is associated with prolonged survival in selected patients. 

Surgical input in the multidisciplinary evaluation of these patients should be mandatory.

INTRODUCTION

Node-positive non-small cell lung cancer (NSCLC) is an aggressive disease with high 

mortality.1 However, patients with disease limited to pulmonary and hilar lymph nodes (N1) 

may experience long-term survival with aggressive, multi-modality therapy.2 In patients with 

acceptable operative risk, surgical resection with adjuvant chemotherapy forms the 

cornerstone of treatment for hilar node-positive (N1) disease.3 Although studies directly 

evaluating treatment of medically inoperable patients with N1 disease are lacking, 

extrapolation of data from stage III patients suggests that chemoradiation is generally the 

preferred standard of care.4–7 Despite established guidelines outlining these treatment 

paradigms, adherence to these recommendations at a national level is unclear.

The National Cancer Database (NCDB) is a joint program developed in 1989 by the 

Commission on Cancer, the American College of Surgeons, and the American Cancer 

Society.8 Data is submitted by more than 1,500 accredited cancers centers across the United 

States and Puerto Rico, and it captures approximately 70% of all new cancer cases 

diagnosed in the U.S. annually. In order to better characterize the treatment of N1 disease 

nationwide, we queried the NCDB to examine patterns of care regarding N1 (T1 or T2) 

NSCLC in the United States. We hypothesized that despite established guidelines, physician 

practice and surgical referral for this disease would vary considerably.

METHODS

We queried the NCDB to identify patients treated for clinical N1 node-positive NSCLC 

(hilar, interlobar, lobar, or segmental nodes) between 1998 and 2010.9 All information was 

de-identified so IRB approval for the study was waived at Washington University. Analysis 

was limited to patients with T1 or T2 disease (generally representing stage II NSCLC 

according to the 7th edition AJCC staging manual).10 Those patients with clinical T3 or T4 

tumors, or those with clinically positive mediastinal lymph nodes (N2 disease) were 

specifically excluded. Patients undergoing either surgical resection or chemoradiotherapy 

(CRT) with >45 Gy of radiation were considered adequately treated. Chemotherapy and 

radiation could be given in any order. Patients not meeting these treatment criteria were 

classified as receiving inadequate (some chemotherapy and/or radiation but not meeting the 

previously defined threshold for adequate therapy) or no treatment.

Information regarding patient- and tumor-related variables, treatment details, and short- and 

long-term outcomes was extracted. Using information on race, income, and population size 
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of the area from which a patient presented, we created dichotomized groups in which a 

patient was either Caucasian or not Caucasian, had an annual income less than or greater 

than $35,000, and presented from a rural location (regional population less than 250,000) or 

an urban location, respectively. The Charlson/Deyo score was used as a measure of 

comorbidity. It was categorized as 0, 1, or ≥ to 2. The NCDB combines those with scores of 

2 or greater into a single group, as very few patients have scores greater than two. Treatment 

facilities were classified as community cancer programs, comprehensive community cancer 

programs, and academic/research centers. For the analysis, community cancer programs and 

comprehensive community cancer programs were categorized as non-academic centers.

Last known vital status and the time between diagnosis and the follow-up date were used to 

determine survival. According to the NCDB, date of diagnosis refers to the date of histologic 

confirmation of NSCLC in cases where that information is available. In cases where the 

diagnosis was made based on imaging and patients proceeded directly to resection without 

biopsy, date of diagnosis refers to the date of radiologic imaging identifying the lesion.

All analyses were performed using SPSS 21.0 (SPSS 21.0 for Windows, SPSS Inc, Chicago, 

IL). Descriptive statistics were expressed as means +/− standard deviation unless otherwise 

specified. Independent samples t tests and one-way ANOVA were used to compare 

continuous variables. Chi-square tests were used to compare categorical data. Overall 

survival was estimated by the Kaplan-Meier method. Multivariate logistic regression models 

were fitted to evaluate variables associated with surgical resection. Factors accounted for in 

the multivariate analysis include: age, tumor size (mm), gender, race, facility type (academic 

vs. non-academic), income, urban location, Charlson score, and clinical T stage. Propensity 

score matching was performed to identify two equivalent cohorts of patients undergoing 

either surgery or adequate CRT. The propensity score was the probability of receiving 

chemoradiation during the study period, estimated using a logistic regression model 

including age, race, gender, income, facility type (academic vs. non-academic), Charlson 

score, urban location, clinical T stage and tumor size. These variables were selected from an 

initial univariate analysis comparing the surgery and chemotherapy groups and variables 

significantly different between the two groups were chosen for propensity matching. Patients 

for whom the propensity scores matched to the fourth decimal place were matched in 1:1 

fashion. Automated matching was performed using the Fuzzy extension command in SPSS 

21.0. For all analyses, p-values less than 0.05 were considered statistically significant.

RESULTS

A total of 20,366 patients that met study criteria were identified in the NCDB from 1998 to 

2010. These patients were all noted to have NSCLC with clinically positive N1 lymph 

nodes. Of these, 12,857 (63%) underwent adequate treatment as defined in the Methods 

section [surgical resection, n=9,719 (48%); definitive chemoradiation, n= 3,138 (15%)]. The 

remaining 7,509 patients (37%) received either inadequate CRT or no treatment [inadequate 

CRT, n=4,640 (23%); no treatment, n=2,869 (14%)].

Demographic, tumor and treatment-related information for patients receiving adequate vs. 

inadequate therapy is shown in Table 1. In univariate analysis, patients undergoing 
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inadequate or no treatment were older, more likely non-Caucasian, had lower annual 

income, and a higher Charlson comorbidity score than those undergoing adequate treatment. 

These patients were also more likely to have slightly larger tumors, reflected by increased T 

stage and a higher incidence of Stage IIB vs. IIA disease. Of patients that received treatment 

but failed to meet the standard for adequate therapy, 72% received at least some radiation 

while only 48% received any chemotherapy (34% received a multi-agent regimen). 

Neoadjuvant therapy was infrequent, with 6% of patients receiving induction chemotherapy 

and 4% receiving pre-operative radiation. Use of adjuvant radiation was more common in 

those with a positive pathologic margin (42% vs. 15% in those with a negative margin, 

p<0.001).

Results from Kaplan-Meier analysis of overall survival (OS) in patients undergoing various 

treatments are shown in Figure 1. Patients undergoing either surgical resection or adequate 

CRT had prolonged OS compared with those receiving inadequate or no treatment [median 

OS = 34.0 months (95% CI = 32.8–35.1) vs. 11.7 months (95% CI = 11.4–12.1), p<0.001] 

(Figure 1A). In addition, inadequate treatment was associated with longer OS compared 

with no therapy [median OS = 13.7 months (95% CI = 13.2–14.2) vs. 8.1 months (95% CI = 

7.6–8.6), p<0.001] (Figure 1B).

To investigate the variation in these treatment approaches over time, we divided the patient 

sample into 2 cohorts based on treatment date (2003–2006 and 2007–2010). Patients treated 

during the more recent time period (2007–2010) were significantly more likely to receive 

adequate treatment (70% vs. 54%).

Demographic and clinical characteristics of patients undergoing surgery vs. definitive CRT 

are shown in Table 2. On univariate analysis, patients undergoing surgical resection were 

younger, more likely to be female, live in an urban area, have an income > $35,000, and 

were more likely to undergo treatment at an academic facility. The majority of surgical 

patients underwent anatomic resection with either lobectomy (79%) or pneumonectomy 

(15%). Final pathologic analysis showed pN0 status in 18%, pN1 in 63%, and pN2/N3 in 

11%. Mean length of stay for surgical patients was 7.7 days (standard deviation +/− 8.7, 

median = 6.0 days) and 30-day mortality in the surgical cohort was 3.5%.

Multivariate logistic regression modeling identified several variables associated with surgical 

resection including treatment at an academic facility, Caucasian race, and a higher annual 

income (Table 3). Increasing age and T2 status were associated with non-operative 

management. Unadjusted median OS was greater in those undergoing surgery than those 

receiving CRT [41.5 months (95% CI= 39.8–43.2) vs. 21.4 months (95% CI= 20.5–22.4), 

p<0.001] (Figure 2).

Adjusted survival analysis was performed using propensity matching based on criteria 

previously described in the Methods section. Propensity score matching identified 2,308 

patient-pairs undergoing either surgical resection or definitive chemoradiation. Results of 

propensity score matching are shown in Table 4. In this matched pair analysis, surgical 

resection was associated with longer median OS compared with definitive CRT [median OS 
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= 34.1 months (95% CI= 31.8–36.3) vs. 22.0 months (95% CI= 20.8–23.2), p<0.001] 

(Figure 3).

To assess the impact of adjuvant chemotherapy, we performed an additional survival analysis 

in surgically resected patients that were found to be pathologic N1 or higher. Of resected, 

pathologic node-positive patients, 53% received adjuvant chemotherapy. Adjuvant treatment 

in these patients was associated with significantly longer OS [median OS = 48.2 months 

(95% CI=45.0–51.4) vs. 31.7 months (95% CI= 29.1–34.3), p<0.001].

In a parallel analysis, we studied NCDB patients who had undergone complete resection for 

pathologic T1-2N1 disease (n=7,317) and received adjuvant treatment. Of these, 6,438 

(88%) received adjuvant chemotherapy while 879 (12%) received adjuvant chemoradiation. 

The only factor associated with the administration of radiation therapy in addition to 

chemotherapy in the adjuvant setting was pathologic T2 status (OR= 1.55, 95% CI=1.29–

1.85), while those associated with chemotherapy alone were treatment at an academic center 

(OR= 0.50, 95% CI=0.42–0.61) and lobectomy/pneumonectomy (OR= 0.39, 95% CI=0.29–

0.52 and 0.24, 95% CI=0.16–0.36, respectively compared with sublobar resection). In a 

multivariable cox PH model, lobectomy and pneumonectomy were associated with 

prolonged survival in this group (HR= 0.65, 95% CI=0.54–0.79 and 0.74, 95% CI=0.59–

0.93 compared with sublobar resection), while those factors associated with shorter overall 

survival include age (HR= 1.02, 95% CI=1.01–1.02), male gender (HR= 1.29, 95% 

CI=1.18–1.42), Caucasian race (HR= 1.24, 95% CI=1.06–1.45), pT2 status (HR=1.15, 95% 

CI=1.03–1.28), and treatment with CRT versus chemo alone (HR= 1.56, 95% CI=1.38–

1.77).

DISCUSSION

This analysis of data from the NCDB brings to light several interesting points regarding the 

treatment of clinical N1 node-positive NSCLC in the United States. First, despite evidence 

showing significant long-term survival with surgical resection and clear guidelines 

recommending its use in this population, less than half of patients (48%) presenting with 

clinical T1-2/N1 disease underwent surgical resection as part of their treatment.2–4 Our 

propensity matched analysis confirms that patients selected for surgical resection 

demonstrated longer OS than patients treated with adequate definitive chemoradiation 

(median OS = 34.1 vs. 22.0 months, p<0.001). Although the discrepancy between guidelines 

and nationwide practice is likely multifactorial, our regression analysis identifies several 

variables that are significantly associated with resection including younger age and smaller 

tumors. In addition, this multivariate analysis reveals that demographic and socioeconomic 

factors such as race and income also play a role.

Interestingly, undergoing treatment at an academic center was associated with a higher 

likelihood of surgical resection. Although there is some evidence that academic institutions 

may be associated with improved outcomes following surgery for lung cancer, the use of 

surgical resection itself has not previously been used as a quality measure.11 As academic 

centers tend to be associated with higher volume and surgeon experience, potential 

explanations for this relationship between academic institutions and the use of surgical 
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resection include more strict adherence to published guidelines, greater willingness to 

attempt resection in cases where it may not be technically feasible, or a higher threshold for 

declaring patients medically inoperable.

Regardless, even in light of these factors the relatively low incidence of surgical resection in 

this population is surprising. Perhaps the most straightforward assumption would be that 

patients are not offered resection due to medical or technical in-operability. However, it is 

interesting to note that of adequately treated patients, there was a higher percentage with 

Charlson Comorbidity Scores of 1 or ≥2 in the surgical resection group than in the CRT 

cohort (44% vs. 41%, p<0.001). Even patients undergoing inadequate or no treatment had 

lower rates of Charlson Score ≥ 1 (41% and 42%, respectively) than those undergoing 

surgery. Thus there was no clear evidence from the NCDB data that these patients were 

denied surgery based on medical comorbidity. However, it is important to consider that the 

true extent of a patient’s operability extends beyond the measure of Charlson score. 

Unfortunately the NCDB does not capture more detailed information regarding a patient’s 

pulmonary function such as pre-operative forced expiratory volume in 1 second (FEV1) or 

diffusion capacity (DLCO).

Assuming that all patients failing to undergo resection are truly medically inoperable, non-

operative treatment of this population falls short of established guidelines. Although it must 

be noted that randomized trials specifically evaluating medically inoperable patients with 

N1-node positive NSCLC are lacking, extrapolation of data from patients with Stage IIIA 

and IIIB disease has supported combined chemoradiation as the standard of care.4–7 In light 

of that, our data reveal that of 10,647 patients with T1-2N1 NSCLC not undergoing 

resection, only 29% received what we had defined as adequate chemoradiotherapy 

(chemotherapy in conjunction with >4500 cGy of radiation in any order). In patients 

undergoing some form of therapy but failing to meet the standard of adequate treatment, the 

major barrier appears to be chemotherapy. Of inadequately treated patients, the majority 

(72%) received external beam radiation (mean radiation dose = 5334 cGy) while over half 

(52%) failed to receive any chemotherapy and another 6% received only single agent 

treatment. Although several large trials have shown adjuvant chemotherapy to be beneficial 

in patients with completely resected stage II NSCLC, our data suggest that chemotherapy 

also appears to be difficult to administer in the adjuvant setting.12–14 According to this data 

from the NCDB, only 53% of pathologic N1 node-positive patients undergoing resection 

received peri-operative chemotherapy. Once again, this suggests a lack of adherence to 

accepted guidelines which state that surgical resection alone is not a recommended therapy 

for this patient population.3

Perhaps one of the most encouraging aspects of this analysis is that the vast majority of 

patients undergoing surgery received an anatomic resection. According to the NCDB, of 

those with clinical T1-2N1 NSCLC, 79% underwent lobectomy, 15% received 

pneumonectomy, and only 6% were treated with wedge resection. Thus, once patients 

proceeded to surgery, their treatment appeared to be in line with current standards of care 

regarding operative intervention.15–16
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The use of adjuvant radiation following complete resection of NSCLC is controversial. 

Several studies suggest lack of benefit and even diminished survival in early stage 

patients.17–19 However, some centers still include adjuvant radiotherapy in treatment 

protocols for this patient population. Our data from the NCDB support the notion that 

adjuvant radiation for completely resected patients with T1-2N1 NSCLC is associated with 

shorter overall survival than those treated with adjuvant chemotherapy alone. Unless 

additional studies provide strong evidence for benefit in this population, routine treatment 

with radiotherapy should be avoided in these patients.

One additional factor that warrants discussion is the discrepancy between clinical and 

pathologic staging in a substantial proportion of cases. Several previous studies have 

documented poor correlation between clinical and pathologic staging in patients with 

NSCLC.20–22 In 2011, Darling and colleagues evaluated 149 patients undergoing both 

positron emission tomography / computed tomography (PET-CT) and invasive mediastinal 

staging (either mediastinoscopy, thoracotomy, or both) to evaluate the accuracy of the pre-

operative staging workup.22 Overall they found fairly poor correlation between the two 

methods (64% positive predictive value, 95% negative predictive value). Of 13 patients with 

clinical N1 disease on PET-CT, 1 (8%) was found to be pathologic node negative and 4 

(31%) were found to have N2 disease on final pathology. Our study confirms these findings 

in a much larger cohort of patients. According to the NDCB, of patients with clinical N1-

node positive NSCLC, 18% were found to have no evidence of nodal disease on final 

pathologic evaluation. It is possible that node- positivity on clinical staging evaluation biases 

providers against referral for surgical resection. If so, these data suggest that false-positive 

clinical staging evaluations may prevent resection in a substantial proportion of patients with 

true pathologic stage I disease. Conversely, although the study excluded patients with 

clinical evidence of mediastinal lymph node involvement, the incidence of pathologic N2 or 

N3 disease was over 10% in resected patients. These data once again highlight the relative 

inadequacy of current clinical staging paradigms.

The discrepancy between published standards of care and the reality of actual physician 

practice highlighted in this study underscores the need for additional measures to improve 

the treatment of patients with N1 node-positive NSCLC across the country. Demographic 

and clinical factors such as patient age and tumor size are fairly immutable. However, the 

impact of socioeconomic variables suggests that efforts to improve access to healthcare in 

disadvantaged populations could potentially yield benefits by making surgery available to a 

greater proportion of operable patients. It is possible that popularization of healthcare-based 

internet portals and mobile device applications may allow for improved delivery of care to 

these underserved populations.

Although a certain subset of patients will undoubtedly be inoperable due to medical 

comorbidity, it is hard to believe that this would constitute over half of patients identified in 

the database. This finding prompts speculation that these patients are not referred for 

surgical resection due to reluctance on behalf of either primary physicians or the patients 

themselves. Multi-disciplinary evaluation of these patients should be mandatory and 

improved communication between surgeons and referring physicians may eliminate 

preconceived misconceptions regarding the safety and efficacy of surgery in this population. 
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Similarly, enhanced dialogue between surgeons and their patients can help to alleviate 

additional barriers to operative intervention such as anxiety regarding postoperative pain and 

lack of perceived benefit.

There are some limitations to the current study. Although the NCDB contains a wealth of 

patient data, the information is still retrospectively reviewed and treatment groups are not 

randomized. Despite techniques such as multivariate analysis and propensity score 

matching, it is possible that more subtle difference in patient populations exist and therefore 

bias results. Similarly, there are several relevant patient variables that are not captured by the 

database. As a result, factors such as staging modalities and pre-operative FEV1 or other 

measures of operative fitness cannot be compared in the current analysis. Although the 

majority of patients likely underwent clinical staging with CT and or PET, the use of these 

modalities is not mandated, nor recorded by the NCDB. In addition, this analysis only 

includes patients treated before 2010. It is possible that practice patterns have since changed, 

as the prevalence of minimally invasive surgical modalities has increased and data 

supporting adjuvant therapy has grown. Lastly, although the American College of Surgeons 

Commission on Cancer requires at least a 90% patient follow-up rate as part of its 

accreditation program, our de-identified patient information cannot be used to further 

validate the accuracy of survival information submitted to the NCDB.

Our review of the NCDB reveals that treatment of patients with N1-node positive NSCLC 

falls short of established guidelines. Although data from the NCDB confirm a longer overall 

survival associated with surgery, a large number of patients fail to undergo resection. In 

addition, medical therapy of patients not selected for surgery is suboptimal in a large 

percentage of cases. More research is needed to elucidate the reasons behind these 

delinquencies and improve patient care in the future. The impact of factors such as 

socioeconomic status and treatment at an academic center highlight the need for improved 

access to care in certain patient populations. In addition, these data highlight the importance 

of multi-disciplinary evaluation in this patient population. Perhaps better communication 

between surgeons and referring physicians, as well as better dialogue between surgeons and 

their patients may alleviate barriers to surgical resection in operable patients.
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Perspective Statement

Published guidelines recommend surgery as the primary treatment modality for operable 

patients with hilar node-positive (N1) NSCLC and chemoradiation (CRT) for those 

deemed inoperable. Our analysis of a large national database shows that adherence to 

these guidelines is poor. We show that less than 50% of T1-2N1 patients undergo 

resection and many selected for CRT receive inadequate therapy.

Central Message

Despite guidelines, many patients with T1-2N1 NSCLC do not receive adequate 

treatment. Surgical evaluation should be mandatory.
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Figure 1. 
Kaplan-Meier curves for overall survival in patients with clinical N1-positive NSCLC 

undergoing adequate vs. inadequate or no treatment (A) and inadequate vs. no treatment (B) 

(both p<0.001). (See online supplement for 95% confidence intervals and number at risk.)
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Figure 2. 
Kaplan-Meier curve for overall survival in patients with clinical N1-positive NSCLC 

undergoing definitive CRT vs. surgical resection (p<0.001). (See online supplement for 95% 

confidence intervals and number at risk.)
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Figure 3. 
Kaplan-Meier curve for overall survival in 2,308 propensity score matched patient-pairs 

undergoing either surgical resection or definitive CRT for the treatment of N1 node-positive 

NSCLC. (p<0.001). (See online supplement for 95% confidence intervals and number at 

risk.)
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Central Picture. 
Propensity-matched survival for patients undergoing surgery vs CRT for N1-positive 

NSCLC
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Table 1

Demographics and clinical characteristics of patients with clinical N1-positive NSCLC undergoing adequate 

vs. inadequate therapy – Continuous variables are displayed as mean +/− standard deviation. Categorical 

variables are displayed as number (% total).

Patient
Characteristics

Inadequate or no treatment
n= 7,509

Surgery or adequate CRT
n= 12,857

p-Value

Age at diagnosis (years) 72.7 +/− 10.1 66.9 +/− 10.0 <0.001

Male Gender 4,059 (54%) 7,099 (55%) 0.11

Caucasian 6,458 (86%) 11,328 (88%) <0.001

Academic Center 1,728 (23%) 3,928 (31%) <0.001

Annual Income > $35,000 4,353 (61%) 7,880 (65%) <0.001

Urban Population Area 4,735 (63%) 7,955 (62%) 0.09

Charlson/Deyo Score 0 4,401 (59%) 7,275 (57%) <0.001

1 2,073 (28%) 4,121 (32%)

2 1,035 (14%) 1,461 (11%)

Tumor Size (mm) 41.1 +/− 31.9 39.8 +/− 35.1 0.01

AJCC Clinical T Stage 1 2,296 (31%) 4,629 (36%) <0.001

2 5,213 (69%) 8,228 (64%)

AJCC Clinical Stage Group 2A 2,517 (33%) 5,322 (41%) <0.001

2B 4,658 (62%) 7,143 (56%)

2 NOS 334 (4%) 392 (3%)

Any radiotherapy 3,342 (44%) 4,910 (38%) <0.001

Mean total radiation dose (cGy) 5,334 +/− 3,264 6,284 +/− 3427 <0.001

Any chemotherapy 2,241 (30%) 8,244 (64%) <0.001
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Table 2

Demographic and clinical information for patients with N1-positive NSCLC undergoing surgical resection vs. 

adequate definitive chemoradiation - Continuous variables are displayed as mean +/− standard deviation. 

Categorical variables are displayed as number (% total).

Patient
Characteristics

Definitive chemoradiation
n= 3,138

Surgical resection
n= 9,719

p-Value

Age at diagnosis (years) 69.4 +/− 9.5 66.0 +/− 10.1 <0.001

Male Gender 1,793 (57%) 5,306 (55%) 0.01

Caucasian 2,741 (87%) 8,587 (88%) 0.13

Academic Center 645 (21%) 3,283 (34%) <0.001

Annual Income > $35,000 1,811 (60%) 6,069 (66%) <0.001

Urban Population Area 1,844 (59%) 6,111 (63%) <0.001

Charlson/Deyo Score 0 1,864 (59%) 5,411 (56%) <0.001

1 895 (28%) 3,226 (33%)

2 379 (12%) 1,082 (11%)

Tumor Size (mm) 39.9 +/− 28.1 39.8 +/− 36.8 0.84

AJCC Clinical T Stage 1 937 (30%) 3,692 (38%) <0.001

2 2,201 (70%) 6,027 (62%)

AJCC Clinical Stage Group 2A 1,090 (35%) 4,232 (43%) <0.001

2B 1,963(63%) 5,180 (53%)

2 NOS 85 (3%) 307 (3%)

Type of Resection None 3,138 (100%) 0 (n/a) <0.001

Wedge 0 (n/a) 612 (6%)

Lobectomy 0 (n/a) 7,657 (79%)

Pneumonectomy 0 (n/a) 1,450 (15%)

AJCC Pathologic T Stage 0/IS n/a 47 (<1%) n/a

1 n/a 2,922 (30%)

2 n/a 5,279 (54%)

3 n/a 398 (4%)

4 n/a 298 (3%)

X n/a 775 (8%)

AJCC Pathologic N Stage 0 n/a 1,758 (18%) n/a

1 n/a 6,127 (63%)

2 n/a 1,006 (10%)

3 n/a 17 (<1%)

X n/a 811 (8%)

Any radiotherapy 3,138 (100%) 1,772 (18%) <0.001

Mean total radiation dose (cGy) 6,669 +/− 3,695 5,423 +/− 2533 <0.001

Chemotherapy None n/a 4,613 (47%) <0.001

Single Agent 320 (10%) 239 (2%)
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Patient
Characteristics

Definitive chemoradiation
n= 3,138

Surgical resection
n= 9,719

p-Value

Multi-agent 2,509 (80%) 4,328 (45%)

Chemo NOS 309 (10%) 539 (6%)
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Table 3

Multivariable logistic regression analysis identifying variables associated with surgical resection in clinical N1 

node-positive NSCLC.

Patient and Treatment
Variables

Odds ratio (OR) with 95%
Confidence Interval (CI)

p-Value

Age 0.96 (0.96–0.97) <0.001

Academic facility 1.91 (1.71–2.12) <0.001

Caucasian race 1.34 (1.17–1.54) <0.001

Annual income > $35,000 1.22 (1.10–1.35) <0.001

Urban area 1.10 (0.99–1.22) 0.05

Charlson Score = 1 1.27 (1.15–1.40) <0.001

Charlson Score = 2 1.06 (0.92–1.22) 0.42

Clinical T2 status 0.72 (0.65–0.80) <0.001
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Table 4

Results of propensity score matching of 2,308 patient-pairs undergoing either surgical resection or definitive 

CRT. Patients were matched for variables including: age, race, gender, income, type of treatment facility, 

comorbidity score, and tumor size. Continuous variables are displayed as mean +/− standard deviation. 

Categorical variables are displayed as number (% total).

Patient
Characteristics

Definitive chemoradiation
n= 2,308

Surgical resection
n= 2,308

p-Value

Age at diagnosis (years) 68.9 +/− 9.0 68.9 +/− 8.9 0.81

Male Gender 1,279 (55%) 1,292 (56%) 0.72

Caucasian 2,030 (88%) 2,024 (88%) 0.82

Academic Center 508 (22%) 511 (22%) 0.94

Annual Income > $35,000 1,450 (63%) 1,415 (61%) 0.30

Charlson/Deyo Score (CCI) 0 1,317 (57%) 1,304 (56%) 0.91

1 710 (31%) 715 (31%)

2 281 (12%) 289 (13%)

Tumor Size (mm) 39.8 +/− 28.6 39.7 +/− 34.2 0.90

Radiotherapy 2.308 (100%) 397 (17%) <0.001

Mean total radiation dose (cGy) 6,619 +/− 3,409 5,293 +/− 1,580 <0.001

Chemotherapy None 0 (0%) 1,172 (51%) <0.001

Single Agent 230 (10%) 50 (2%)

Multi-agent 1,862 (81%) 954 (41%)

Chemo NOS 216 (9%) 132 (6%)
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