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MicroAbstract

This study evaluated the use of lobectomy and sublobar resection for clinical stage A non-small
cell lung cancer (NSCLC) in the National Cancer Data Base. A total of 39,403 patients were
included for analysis, of whom 9,667 (24.5%) underwent sublobar resection. Lobectomy was
associated with superior survival, however among sublobar resection patients, lymph node
sampling was associated with improved outcomes although was performed in a minority of
sublobar patients. This study emphasizes the need for nodal sampling when performing sublobar
resection even for the earliest stages of NSCLC.

Background—This study evaluated the use of lobectomy and sublobar resection for clinical
stage 1A non-small cell lung cancer (NSCLC) in the National Cancer Data Base (NCDB).

Methods—The National Cancer Data Base from 2003-2011 was analyzed to determine factors
associated with the use of a sublobar resection versus a lobectomy for the treatment of clinical
stage IA NSCLC. Overall survival was assessed using the Kaplan-Meier method and Cox
proportional hazards modeling.

Results—Among 39,403 patients included for analysis, 29,736 (75.5%) received a lobectomy
and 9,667 (24.5%) received a sublobar resection: 84.7% wedge resection (n=8192); 15.3%
segmental resection (n=1475). Lymph node evaluation was not performed in 2,788 (28.8%) of
sublobar resection patients, and 7,298 (75.5%) of sublobar resections were for tumors <2cm.
Following multivariable logistic regression, older age, higher Charlson/Deyo comorbidity scores,
smaller tumor size, and treatment at lower-volume institutions were associated with sublobar
resection (all p<0.001). Overall, lobectomy was associated with significantly improved 5-year
survival compared to sublobar resection (66.2% vs. 51.2%, p<0.001, adjusted hazard ratio 0.66,
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p<0.001). However among sublobar resection patients, nodal sampling was associated with
significantly better 5-year survival (58.2% vs. 46.4%, p<0.001).

Conclusions—Despite adjustment for patient and tumor related characteristics, a sublobar
resection is associated with significantly reduced long-term survival as compared to a formal
surgical lobectomy among patients with NSCLC, even for stage 1A tumors. For patients who
cannot tolerate lobectomy and are treated with sublobar resection, lymph node evaluation is
essential to help guide further treatment.
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Introduction

A formal surgical lobectomy is the recommended treatment for patients diagnosed with early
stage non-small cell lung cancer (NSCLC), based on level | data.l2 Despite these findings,
some have begun to question whether this procedure is necessary for all subsets of patients
presenting with this disease, most notably patients with Stage 1A tumors.3-% Several
retrospective studies have found no significant differences in survival between patients
treated with a sublobar resection versus a formal lobectomy for stage | NSCLC tumors less
than 2 cm in size.” Other studies have suggested that the survival benefit of lobectomy
over sublobar resection diminishes with age, likely secondary to the higher perioperative
mortality in these patients as well as the competing risk of mortality from other
comorbidities.810 In addition, one study found that local recurrence as well as overall and
recurrence-free survival after sublobar resection were similar to lobectomy when lymph
nodes (LN) were sampled at the time of sublobar resection.11 A prospective, randomized,
multi-institutional phase I11 trial (Cancer and Lymphoma Group B [CALGB] 140503) that
compares survival after lobectomy and intentional sublobar resection for peripheral tumors
less than or equal to 2 cm in size is currently being conducted.12 This study, which requires
complete mediastinal and hilar node sampling prior to subsequent randomization to
lobectomy or sublobar resection if frozen section analyses of the lymph nodes are negative
for malignancy, will likely provide strong evidence to guide clinical practice but the results
are not likely to be available for several years.

The purpose of the current study was to use a large, nationwide cancer database to examine
current practice patterns in the surgical management of patients with clinical stage 1A
NSCLC to both identify predictors of surgical management with sublobar resection versus
lobectomy, and also to evaluate the extent of pathologic lymph node assessment performed
in association with sublobar resections in a non-clinical trial setting. A secondary goal was
to compare long-term survival between the two treatment approaches.

Material and Methods

The Duke University Institutional Review Board approved this retrospective review of
patients diagnosed with clinical stage IA (TINOMO0) NSCLC cancer from 2003 to 2011 in
the National Cancer Database (NCDB). This study period was chosen based on the
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availability of data in the NCDB at the time of analysis. The NCDB collects data from over
1,500 centers in the United States and Puerto Rico, is estimated to capture approximately 70
percent of all newly diagnosed cases of cancer nationwide. The NCDB records clinical stage
using the American Joint Committee on Cancer (AJCC) staging criteria concordant with the
year of diagnosis, and the AJCC 5th through 7th editions were therefore used to identify
patients for inclusion. While the AJCC 7t edition further distinguished T1 tumors into T1a
and T1b, there were no changes across editions in the overall definition of T1 or NO disease,
and as such no attempts to manually re-code the clinical staging data were attempted.

Patients undergoing either a lobectomy (Facility Oncology Registry Data Standards
[FORDS] codes 30, 33) or a sublobar resection (FORDS codes 21-22) for non-small cell
lung cancer were included. Patients receiving induction therapy were excluded. Patients
were then grouped by procedure type, and baseline characteristics were compared using
Pearson’s chi-square test on categorical variables and Student’s t-test on continuous
variables. To estimate predictors of receiving a lobectomy versus a sublobar resection, a
multivariable logistic regression model was created which included the following variables
based on clinical significance: patient age at diagnosis, sex, race, insurance (insured vs.
uninsured), education, income, Charlson/Deyo comorbidity score, tumor size (by
centimeter), and hospital volume (by quartile). A similar model was performed to estimate
predictors of lymph node sampling among patients treated with sublobar resection. The
Kaplan-Meier method and Cox proportional hazards modeling were utilized to estimate the
association between surgical approach (lobectomy vs. sublobar resection) with long-term
survival, after adjusting for patient age, sex, Charlson/Deyo comorbidity score, tumor size,
and facility volume. Long-term survival was assessed for patients diagnosed from 2003-
2006, as survival data was not available in the NCDB for 2007 and later at the time of
analysis.

To explore whether any apparent long-term survival advantage of lobectomy was
confounded by variability in lymph node sampling among the patients treated with a
sublobar resection, we then conducted a series of subgroup analyses. First, survival among
the cohort of patients treated with sublobar resection was examined, stratified by whether the
procedure included lymph node sampling. We then compared survival among patients
treated with formal lobectomy versus those patients treated with sublobar resection that
included lymph node sampling. Lastly, the comparison of patients treated with formal
lobectomy versus those patients treated with sublobar resection that included lymph node
sampling was repeated, but only among patients who were found to have negative node
pathology following resection.

An affirmative decision was made to control for type | error at the level of the comparison,
and p-values less than 0.05 were considered statistically significant for all comparisons.
Missing data were handled with complete-case analysis, given the substantial completeness
of the NCDB data for the years included in this study. All analyses were performed using
SAS (version 9.3; SAS Institute Inc., Cary, North Carolina).
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Of 39,403 patients who underwent resection for clinical stage IA NSCLC in the database,
29,736 (75.5%) were treated with anatomic lobectomy and 9,667 (24.5%) underwent a
sublobar resection. Among the sublobar resection patients, wedge resection was performed
in 84.7% (n=8192) and segmental resection was performed in 15.3% (n=1475). Patients
treated with sublobar resection were generally older, had higher average Charlson/Deyo
comorbidity scores, had tumors that were slightly smaller, and were more likely to be treated
at lower-volume institutions (Table 1). Following adjustment with multivariable logistic
regression, younger age, lower Charlson/Deyo scores, larger tumor size, and higher facility
case volume were predictive of patients being treated with lobectomy (Table 2).

Patients who underwent lobectomy had positive margins recorded in 1.6% (n=493) of cases,
while those undergoing a sublobar resection were recorded as having positive margins in
4.3% (n=420) of cases (p<0.001). Regarding pathologic nodal status, patients treated with
lobectomy were node positive in 2,763 (9.3%) cases, while patients undergoing sublobar
resection were node positive in 272 (2.8%) cases (p<0.001). However, an additional 2,788
(29.5%) patients who had sublobar resection were designated as pNX due to the absence of
LN sampling as compared to only 1,268 (4.3%) lobectomy patients. Of the patients treated
with a sublobar resection, 7,298 (75.5%) had tumors <2 cm and 2,369 (24.5%) had tumors
>2 cm, and wedge resection was associated with substantially lower odds of LN sampling
compared to segmental resection (OR: 0.32, p<0.001). Similarly, older age, lower median
census income, higher Charlson/Deyo comorbidity scores, and lower facility volume were
associated with significantly lower odds of LN sampling being performed (Table 3A). Of
patients who had a sublobar resection, lower facility volume and smaller tumor size
predicted that a wedge resection was performed rather than a segmentectomy (Table 3B).
Among patients in whom nodes were sampled, lobectomy was associated with significantly
more nodes retrieved compared to sublobar resection (mean 8.8 vs. 5.4, respectively, p<.
0001).

Out of the entire 39,403 patient cohort, 11,990 (30.4%) were reseccted between 2003 and
2006 and were thus included in the survival analysis. Median follow-up time was 6.3 years
(IQR: 5.0-7.4 years). Lobectomy was associated with significantly improved 5-year survival
compared to sublobar resection (Figure 1) on unadjusted analysis. Multivariable Cox
proportional hazards modeling demonstrated that despite adjustment for patient and tumor
related factors, lobectomy remained associated with a significant survival advantage as
compared to sublobar resection. Additionally, younger age, female sex, lower Charlson
comorbidity scores, smaller tumor size, and higher facility case volumes were associated
with improved survival (Table 4). Among patients undergoing sublobar resection, patients
who received a LN evaluation had significantly better 5-year survival as compared to
patients who did not have LN sampling (Figure 2A).

To determine whether the infrequency of LN sampling during sublobar resection, and the
subsequent lack of adequate staging data to guide further therapy, was a primary factor
associated with worse long-term survival, sub-group analysis comparing lobectomy to only
those patients treated with sublobar resection that included LN sampling was performed.
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When examining only these patients undergoing LN sampling, lobectomy maintained a
significant long-term survival advantage over sublobar resection (Figure 2B). Similarly,
when comparing lobectomy to sublobar resection with LN sampling only among patients
who were found to be pNO, lobectomy continued to be associated with a long term survival
benefit (Figure 2C). Among patients found to have a positive LN, there was no difference
between the sublobar resection and lobectomy groups with respect to the rate of adjuvant
chemotherapy use following resection (60.0 vs. 60.6%, p=0.86, respectively).

Discussion

In this study of almost 40,000 patients treated with surgical resection of clinical stage 1A
NSCLC in the United States from 2003-2011, we found that sublobar resection was used in
approximately 25% of cases. Most sublobar resections consisted of a wedge resection, with
segmentectomy performed in only 15% of cases. Over 25% of sublobar resections also did
not involve a pathologic lymph node assessment. The use of sublobar resection was
associated not only with patient characteristics (age, tumor size, comorbidity index) but also
with provider (facility case volume) variables. Furthermore, a lobectomy was associated
with significantly better 5-year survival compared to a sublobar resection despite adjustment
for important prognostic factors such as patient age, gender, comorbidity index, and tumor
size. Lastly, when a sublobar resection was performed, survival was significantly improved
when lymph node evaluation was performed.

The Lung Cancer Study Group randomized trial that demonstrated a benefit to lobectomy
compared with more limited resection for TLINO NSCLC involved 276 patients who had
surgery between 1982 and 1988. This trial demonstrated that limited resection was
associated with nearly double rates of local recurrence and trends toward worse disease-
specific and overall survival.2 Despite these findings, both diagnostic and staging modalities
have clearly changed since this randomized trial was performed. The increased use of
radiologic studies in general, and CT scans in particular, are likely leading to the
identification of tumors of smaller sizes than what was typically seen in the 1980s and
earlier. Prognosis for T1 tumors is related to tumor size, with survival appearing to be
significantly better in patients whose tumors are less than 2 cm.13-17 Several single-
institution and multi-institution studies have suggested that sublobar resection may have
similar survival benefits to lobectomy for certain subsets of patients with early stage
NSCLC, including patients with smaller tumors and older patients.”-9.18-21 More
specifically, Okada et al reported that with respect to long-term survival for tumors less than
3cm, segmental resection was equivalent to lobectomy, while wedge resection was inferior.1°
Limited resections also have the benefit of potentially less morbidity and more preservation
of pulmonary function.22 However, ultimate completion of the ongoing prospective
randomized CALGB 140503 trial that compares survival after lobectomy and intentional
sublobar resection for small peripheral tumors will significantly improve the evidence
available to guide treatment.

It is very important to note, however, that the randomized CALGB 14053 trial is restricted to
tumors less than or equal to 2 cm and that the trial requires pathologic lymph node
assessment prior to treatment randomization.12 One potential reason that anatomic resection
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with lobectomy was observed to have better locoregional control in the original randomized
trial may have been due to resection of unsuspected intralobar tumor spread, which could be
therapeutic in itself or also help direct adjuvant treatment, especially considering that in one
study 23% of patients with clinical IA NSCLC were found to have pathologic lymph node
involvement or intrapulmonary metastases.23 Lymph node sampling is therefore potentially
very important when sublobar resection is performed. Indeed, one study showed that local
recurrence rate and overall and recurrence-free survival after sublobar resection were similar
to lobectomy when lymph nodes were sampled at the time of sublobar resection.}! Another
study also has suggested that wedge resection with lymph node sampling is an adequate
oncological procedure for non-small cell lung cancer in patients with stage 1A tumors less
than 2 cm in diameter.”

In our study, we found that among patients treated with sublobar resection, segmental
resection was associated with substantially higher odds of LN sampling compared to wedge
resection, as were younger age, fewer comorbidities and higher facility volume. We also
found that lymph node sampling was associated with improved survival in sublobar patients.
While it is possible that this was due to a therapeutic effect of lymph node sampling, it is
more likely that this reflects the importance of obtaining pathologic nodal staging data,
whether to select patients who should have a more formal anatomic lobectomy at the time of
surgery, or to help guide appropriate postoperative therapy. Accordingly, the results of our
current study and the other described studies essentially mandate that lymph node sampling
be an integral part of the surgical management of NSCLC. However, pathologic lymph node
assessment was not performed in over 25% of patients who had sublobar resections in our
study. Even if CALGB 14503 ultimately shows that a sublobar resection is appropriate for
small peripheral tumors, many surgeons will likely need to alter their surgical practice to
include lymph node assessment. In fact, the ability to sample nodes is one very important
potential advantage of the use of sublobar resection versus non-invasive ablative therapies
such as stereotactic radiation.

Given that several studies have suggested that sublobar resection may not compromise
oncologic efficacy for some early-stage NSCLC patients, the relatively common use of this
approach in the NCDB is not necessarily surprising. However, this study does show that
certain variables are associated with the use of lobectomy. The most powerful predictors for
the use of lobectomy are patient-specific, such as age, tumor size, and patient co-morbidity
index. Patient age and comorbidity may be in part related to whether patients were
considered medically fit for a lobectomy, and tumor size may have been related to provider
belief regarding whether sublobar resection is oncologically equivalent to lobectomy. These
findings suggest that the treatment utilized for many patients is appropriately chosen based
on individual patient factors. However, a non-medical patient characteristic - the education
level of the census tract where patients live — was also found to have a strong trend towards
significance (p=0.059) as a predictor for the use of lobectomy, although the association of
this factor with lobectomy was much weaker than that of the important identified clinical
factors. Perhaps more importantly, facility volume was also an important predictor for the
extent of resection. Although the association of this non-patient variable with the extent of
resection was also weaker than those of the above patient-specific variables, this finding
raises concerns that treatment is not appropriately standardized and unnecessarily variable.
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In particular, less experienced centers may be choosing a less technically complex procedure
for reasons not related to patient or tumor characteristics. Other studies have shown similar
disparities in the treatment of patients with lung cancer,24-27 and do raise the possibility that
treatment differences could be due to patient access to surgeons comfortable with
performing an anatomic resection versus a potentially less technically demanding wedge
resection. In the current study, it remains unclear as to whether the volume-outcomes
relationship observed was due to observed differences in extent of resection, or other factors
related to perioperative care, patient populations, and availability of multidisciplinary
treatment teams.

We should note that in this current study of patients with cT1NO disease across the United
States, we did find that patients who received a lobectomy had significantly improved
survival as compared to patients who received a sublobar resection. Furthermore, this
difference remained even when comparing patients who received a lobectomy to patients
who received a sublobar resection with a lymph node evaluation. Unfortunately, it is
possible that the survival benefit seen among lobectomy patients could potentially be related
to selection bias. Even though multivariable adjustment can correct for observed covariates,
unobserved confounding cannot be excluded. For example, the NCDB does not identify if a
sublobar resection was performed because a patient was felt to be unfit for lobectomy, or if
the treatment was intentionally planned as a sublobar resection based on tumor
characteristics. Furthermore, there is relatively limited information regarding patient
comorbidities and functional status and no data on pulmonary function measurements,
which are clearly important in predicting both survival and treatment. Importantly, the
NCDB does not contain data on location of lymph node sampling, so while we were able to
ascertain whether nodes were sampled, we do not have information regarding nodal stations,
nor are we able to discriminate between hilar and mediastinal nodes. Also, some of the
patients with more central tumors would not have been candidates for a sublobar resection,
which could bias the results against the lobectomy group if the prognosis for a central tumor
is not equivalent to that of a peripheral tumor. Still, although it is possible that the benefit of
lobectomy over sublobar resection may not be present in some subsets of patients, our
results should encourage surgeons to carefully consider sublobar resection in the absence of
randomized data to guide that decision.

Our study has other limitations, including that wedge resections and segmentectomies were
considered together but may not be oncologically equivalent, nor were they performed in
equal proportion with wedge being utilized substantially more frequently.1> Wedge resection
in one trial was associated with a smaller parenchymal margin, and a lower yield of lymph
nodes and rate of nodal upstaging when compared with segmentectomy.28 However the use
of the NCDB does have the very significant strength of being able to investigate a specific
cancer substage with particularly high power due to its population-based nature.

Conclusions

Sublobar resection is used relatively commonly for clinical stage IA NSCLC, and in our
study use was primarily determined by clinical characteristics but also by facility volume.
Surgeons that utilized sublobar resection often did not perform the pathologic lymph node
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assessment that is an integral part of an ongoing randomized trial comparing survival
between lobectomy and sublobar resection for small, early-stage NSCLC. Based on the
results of our current study, surgeons should be cautious when utilizing a sublobar resection
for clinical stage A NSCLC due to risk for reduced long-term survival, particularly in the
absence of other compelling patient factors such as comorbidities or poor lung function. In
addition, some degree of pathological lymph node evaluation should be universally
employed when performing a sublobar resection. Until further prospective data are available,
sublobar resections should be reserved for patients who are at risk for higher perioperative
mortality and who may not tolerate a lobectomy.
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Clinical Practice Points

Lobectomy is currently recommended for early-stage non-small cell lung cancer
(NSCLC) based on a randomized trial that showed sublobar resection was associated
with higher local recurrence rates. Although no subsequent randomized trials have either
confirmed or refuted those findings, studies have questioned whether lobectomy is
necessary for early-stage NSCLC. Several retrospective studies have found no difference
in survival between sublobar resection and lobectomy for stage | tumors less than 2 cm in
size. The purpose of the current study was to use a large, nationwide cancer database to
examine current practice patterns to both identify predictors of surgical management with
sublobar resection versus lobectomy, and also to evaluate the extent of pathologic lymph
node assessment performed in association with sublobar resections.

In this study of almost 40,000 patients treated with surgical resection of clinical stage 1A
NSCLC in the United States from 2003-2011, we found that sublobar resection was used
in approximately 25% of cases. Most sublobar resections involved wedge resection, with
segmentectomy performed fairly uncommonly. Over 25% of sublobar resections also did
not involve pathologic lymph node assessment. Lobectomy was associated with
significantly better survival compared to sublobar resection. However, survival after
sublobar resection was significantly better when lymph nodes were pathologically
sampled.

Our results mandate that lymph node sampling be an integral part of the surgical
management of NSCLC, if for no other reason than to help guide appropriate treatment.
Even if future randomized trials ultimately show that a sublobar resection is appropriate
for small peripheral tumors, the results of this study suggest that many surgeons will
likely need to alter their practice to include lymph node assessment. Our results should
also caution surgeons to carefully consider sublobar resection in the absence of
randomized data to guide that decision.

Clin Lung Cancer. Author manuscript; available in PMC 2017 January 01.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Speicher et al.

Survival Probability

Page 12

Lobectomy
Sublobar

0.67

0.47

HR (95% CI): 0.62 (0.59, 0.66)
0.27  p-value < 0.0001

0.0-

0 2 4 6 8 10

Time (years)

Figurel.
Kaplan-Meier overall survival curve for lobectomy versus sublobar resection; stage 1A

NSCLC.
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Kaplan-Meier survival curves demonstrating the association of lymph node sampling with

outcomes among patients with stage IA NSCLC: (A) comparing patients treated with

sublobar resection who underwent LN sampling versus those who did not; (B) comparing

formal lobectomy versus sublobar resection that included LN sampling; and (C) for

pathologic node-negative lobectomy versus pathologic node-negative sublobar resection.
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Baseline patient, tumor and treatment characteristics, comparing lobectomy versus sublobar resection for

2003-2011.
Lobectomy (N=29736)  Sublobar (N=9667) Total (N=39403) p value
Patient Age <0.0001
Mean (SD) 66.7 (9.7) 69.6 (9.5) 67.4(9.8)
Median 67.0 70.0 68.0
Sex 0.18
Male 12970 (43.6%) 4142 (42.8%) 17112 (43.4%)
Female 16766 (56.4%) 5525 (57.2%) 22291 (56.6%)
Race <0.0001
White 26491 (89.1%) 8775 (90.8%) 35266 (89.5%)
Black 2365 (8.0%) 713 (7.4%) 3078 (7.8%)
Other 880 (3.0%) 179 (1.9%) 1059 (2.7%)
Insurance 0.0019
Uninsured 511 (1.7%) 122 (1.3%) 633 (1.6%)
Insured 29225 (98.3%) 9545 (98.7%) 38770 (98.4%)
Income 0.11
< $30,000 3858 (13.0%) 1271 (13.1%) 5129 (13.0%)
$30,000 — $34,999 5645 (19.0%) 1867 (19.3%) 7512 (19.1%)
$35,000 — $45,999 8621 (29.0%) 2677 (27.7%) 11298 (28.7%)
$46,000 + 11612 (39.1%) 3852 (39.8%) 15464 (39.2%)
Education (% of patientsin censustract without HS 0.79
education)
>=29% 4663 (15.7%) 1508 (15.6%) 6171 (15.7%)
20-28.9% 7268 (24.4%) 2361 (24.4%) 9629 (24.4%)
14-19.9% 7381 (24.8%) 2447 (25.3%) 9828 (24.9%)
<14% 10424 (35.1%) 3351 (34.7%) 13775 (35.0%)
Charlson/Deyo Score <0.0001
0 14615 (49.1%) 3823 (39.5%) 18438 (46.8%)
1 11053 (37.2%) 4057 (42.0%) 15110 (38.3%)
>2 4068 (13.7%) 1787 (18.5%) 5855 (14.9%)
Facility Volume (quartiles) <0.0001
First quartile (lowest volume) 2279 (7.7%) 888 (9.2%) 3167 (8.0%)
Second quartile 3296 (11.1%) 1193 (12.3%) 4489 (11.4%)
Third quartile 6549 (22.0%) 2157 (22.3%) 8706 (22.1%)
Fourth quartile (highest volume) 17612 (59.2%) 5429 (56.2%) 23041 (58.5%)
Size of Tumor (cm) <0.0001
Mean (SD) 2.0 (0.9) 1.7(0.7) 2.0 (0.9)
AJCC Pathologic T <0.0001
0/1S 23 (0.1%) 7 (0.0%) 30 (0.1%)
1 23456 (79.4%) 7586 (79.3%) 31042 (79.4%)
2 4318 (14.6%) 946 (9.9%) 5264 (13.5%)
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Lobectomy (N=29736)  Sublobar (N=9667) Total (N=39403) p value
3 347 (1.2%) 101 (1.1%) 448 (1.1%)
4 402 (1.4%) 116 (1.2%) 518 (1.3%)
AJCC Pathologic N <0.0001
0 25477 (86.3%) 6396 (67.6%) 31873 (81.8%)
1 1811 (6.1%) 115 (1.2%) 1926 (4.9%)
2 950 (3.29%) 155 (1.6%) 1105 (2.8%)
3 2 (0.0%) 2 (0.0%) 4(0.0%)
X 1268 (4.3%) 2788 (29.5%) 4056 (10.4%)
Regional Lymph Nodes Examined <0.0001
Mean (SD) 8.6 (6.6) 2.9 (4.6) 7.1(6.7)
Median 7.0 1.0 6.0
Surgical Margins <0.0001
RO 29075 (97.8%) 9061 (93.7%) 38136 (96.8%)
R1 327 (1.1%) 250 (2.6%) 577 (1.5%)
R2 13 (0.0%) 24 (0.2%) 37 (0.1%)
Residual tumor, NOS 153 (0.5%) 146 (1.5%) 299 (0.8%)
Unknown 168 (0.6%) 186 (1.9%) 354 (0.9%)
Adjuvant Chemother apy 2559 (8.6%) 798 (8.2%) 3357 (8.5%) 0.28
Adjuvant Radiation Therapy 2475 (8.3%) 921 (9.5%) 3396 (8.6%) 0.0002
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Variables associated with treatment (lobectomy versus sublobar resection), following multivariable logistic

regression, 2003-2011.

Predictor Oddsratio  95% Wald ConfidenceLimits P value
Age (per decade) 0.69 0.67 0.71 <.0001
Female vs Male 0.98 0.94 1.03 0.51
Race

Black vs White 0.99 0.91 1.09 0.90

Other vs White 1.45 1.23 171 <.0001
Insured vs Uninsured 111 0.91 1.37 0.31
Median census income (per quartile) 0.99 0.96 1.02 0.59
Median census education (per quartile) 1.03 1.00 1.06 0.06
Charlson/Deyo comorbidity score

1vsO 0.74 0.70 0.78 <.0001

22vs0 0.62 0.58 0.66 <.0001
Tumor size (per centimeter) 1.90 1.83 1.97 <.0001
Facility volume (per quartile) 1.09 1.07 112 <.0001
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(A) Variables associated with undergoing lymph node sampling (yes vs. no) among patients treated with

Table 3
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sublobar resection and (B) independent predictors of wedge resection versus segmentectomy among patients

treated with sublobar resection, following multivariable logistic regression, 2003-2011.

A.
Predictor Oddsratio 95% Wald ConfidenceLimits P value
Wedge vs. segmental resection 0.32 0.28 0.37 <0.0001
Age (per decade) 0.83 0.79 0.87 <0.0001
Median census income (per quartile) 1.06 1.01 1.13 0.026
Median census education (per quartile) 0.97 0.92 1.02 0.27
Charlson/Deyo comorbidity score

1vs.0 0.81 0.74 0.89 <0.0001

22vs. 0 0.77 0.68 0.87 <0.0001
Facility volume (per quartile) 1.31 1.25 1.37 <0.0001
Tumor size (per cm) 1.31 1.23 1.40 <0.0001
B.
Predictor Oddsratio  95% Wald ConfidenceLimits P value
Tumor histology

Squamous vs. Adeno 1.05 0.92 1.20 0.447

Other histology vs. Adeno 1.25 1.04 1.50 0.017
Age (per decade) 1.01 0.96 1.08 0.640
Median census income (per quartile) 0.97 0.90 1.05 0.453
Median census education (per quartile) 0.96 0.90 1.03 0.297
Charlson/Deyo comorbidity score

1vs.0 0.94 0.83 1.06 0.294

22vs. 0 112 0.95 1.32 0.175
Facility volume (per quartile) 0.86 0.81 0.92 <0.001
Tumor size (per cm) 0.79 0.73 0.84 <0.001
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Factors associated with long-term survival, based on a multivariable Cox proportional hazards model, 2003—

2006.

Factor HR

95% ConfidenceLimits P value

Lobectomy vs. sublobar resection  0.66
Age (per decade) 1.37
Female vs. Male 0.76

Charlson/Deyo comorbidity score

1vs.0 1.21
22vs. 0 1.56
Tumor size (per centimeter) 1.19
Facility volume (per quartile) 0.95

0.62
1.33
0.72

1.14
1.44
1.16
0.93

0.70
141
0.80

1.29
1.68
1.22
0.98

<.0001
<.0001
<.0001

<.0001
<.0001
<.0001
0.0006
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