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Abstract

Introduction—The role of surgery in addition to chemotherapy and radiation for stage I11A non-
small cell lung cancer (NSCLC) remains controversial. Since there is limited data on the benefit
from surgery in this setting, we evaluated the use of combined modality therapy nationally, and
explored the outcomes with and without the addition of surgery.

Methods—~Patient variables and treatment-related outcomes were abstracted for patients with
clinical stage I11A NSCLC from the National Cancer Database. Patients receiving chemotherapy
and radiation (CR) were compared to those undergoing chemotherapy, radiation, and surgery in
any sequence (CRS).

Results—Between 1998 and 2010, 61339 patients underwent combined modality treatment for
clinical stage I1IA NSCLC. Of these, 51979 (84.7%) received CR while 9360 (15.3%) underwent
CRS. Patients in the CRS group were younger, more likely females and Caucasians, had smaller
tumors and lower Charlson comorbidity scores. The 30-day surgical mortality was 200/8993
(2.2%). The median overall survival favored the CRS group in both unmatched (32.4 months vs.
15.7 months, p<.001) and matched analysis based on patient characteristics (34.3 months vs.
18.4months, p<.001).

Conclusion—There is significant heterogeneity in the treatment of stage I11A NSCLC in the
United States. Patients selected for surgery in addition to chemoradiation therapy appear to have
better long-term survival.
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INTRODUCTION

In the United States more than 220,000 new patients are diagnosed with lung cancer each
year.(1) Among those with newly diagnosed non-small cell lung cancer (NSCLC), it is
estimated that 27% of patients present with stage 111 disease, for which the 5-year overall
survival (OS) is typically less than 20%.(2, 3)

The most common treatment modality for stage 111A NSCLC is a combination of
chemotherapy and radiation, with studies suggesting a median survival of 16 to 28 months
when both are administered concurrently.(4, 5) While concurrent chemoradiation has been
associated with increased toxicity relative to sequential treatment, it does provide a survival
advantage.(6, 7) Surgical resection, in addition to chemotherapy and radiation, has been
selectively offered to patients with stage I11A lung cancer and single-center studies report
good outcomes with median survival up to 43 months and 5-year survival of 33%.(8-11)

Over the last decade, randomized trials have aimed to address the role of surgery in addition
to chemotherapy and radiation in stage 11l NSCLC. In the INT-0139 trial, patients with stage
I1IA NSCLC underwent concurrent induction chemoradiation therapy. Patients were then
randomly assigned to the surgical group or the chemoradiation group where they continued
radiotherapy. There was no difference in OS between the treatment arms, though there was
an improvement in progression-free survival in favor of surgery.(12) In a European study,
patients with stage I1|A NSCLC were administered induction chemotherapy and responding
patients were subsequently randomly assigned to surgery or radiotherapy. Again, no
difference in OS was seen between the treatment arms.(13)

Given the variable data from clinical trials, with randomized trials not showing a survival
advantage for patients having received surgery and smaller institutional studies suggesting
good long-term survival with the addition of surgery to chemoradiation therapy, the
algorithms used by institutions vary widely. Additionally, the penetrance and efficacy of
surgical resection still remain inadequately understood. The National Cancer Data Base
(NCDB), a joint program of the Commission on Cancer of the American College of
Surgeons and the American Cancer Society, is a hationwide oncology outcomes database for
more than 1,500 Commission-accredited cancer programs. About 70 percent of all newly
diagnosed cases of cancer in the US are captured at the institutional level and reported to the
NCDB.(14, 15) We aimed to study the actual practice patterns of treatment for stage 111A
NSCLC in the United States and to understand the efficacy of surgical resection in
conjunction with chemotherapy and radiation in this population using the NCDB.

METHODS

Using deidentified patient information from the NCDB participant user file, we abstracted
patients with clinical stage 1A NSCLC who received treatment between 1998 and 2010
with either a combination of chemotherapy and radiation therapy in any sequence (CR
group) or a combination of chemotherapy, radiation, and surgery in any sequence (CRS
group). Patients who did not receive either one of these 2 treatment plans (CR or CRS) were
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excluded. Patients who received only palliative treatment (as coded in the database) were
excluded. The study was exempted by the institutional review board.

For each patient, information on patient-related variables, tumor-related variables, treatment,
and short-, and long-term outcomes was obtained. Using information on race, income, and
the population size of the area from which a patient presented, we formed dichotomized
groups in which a patient was either Caucasian or not Caucasian, had an annual income less
than or greater than $35000, and presented from a rural location (regional population less
than 250000) or an urban location respectively. The Charlson/Deyo score was used as a
measure of comorbidity in the database. It was categorized as 0, 1, or =2. The NCDB
combined those with scores of 2 or greater into one group as very few patients had scores
greater than 2. Treatment facilities were classified as community cancer programs,
comprehensive community cancer programs, and academic/research centers. Last known
vital status and the time between diagnosis and the follow-up date were used to determine
survival. We initially contrasted patients receiving chemotherapy and radiation (CR group)
to those who received surgery in addition to chemotherapy and radiation therapy in any
sequence (CRS group) in an unmatched comparison. Patients in the CR group were then
matched to those in the CRS group using a propensity score based technique. The propensity
score was the probability of receiving surgery during the study period, estimated using a
logistic regression model including age, gender, race, income, rural versus urban status, year
of diagnosis, Charlson/Deyo score, tumor size, and type of facility where treatment was
administered. These variables were selected from univariate analyses comparing the CR and
CRS groups. Patients for whom the propensity scores matched to the third decimal place
were matched in 1:1 fashion. Automated matching was performed using the Fuzzy extension
command in SPSS (SPSS 21.0 for Windows, SPSS Inc, Chicago, IL).(16) Recognizing that
neoadjuvant chemotherapy and radiation followed by surgery, henceforth referred to as
trimodality therapy, is the de facto standard for CRS in the United States, we performed a
secondary analysis (unmatched and matched) restricting CRS patients only to those who
received neoadjuvant treatment. (Figure 1)

All analyses were performed using SPSS 21.0. Descriptive statistics were expressed as mean
+ 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. P-values less
than 0.05 were considered statistically significant.

RESULTS

Between 1998 and 2010, 123629 patients were diagnosed with clinical stage 111A NSCLC at
1588 institutions. Of these 61339 (49.6%) were treated using combined modality therapy,
with 51979 (84.7%) receiving chemotherapy and radiation (CR) and 9360 (15.3%)
undergoing surgical resection in addition to chemotherapy and radiation (CRS). Of the CRS
group, 3811/6635 (57.4%) had pathologically confirmed N2 disease. For the entire cohort of
patients receiving combined modality treatment, the mean age was 65.5 + 10.1 years and
35167/61339 (57.3%) were males. Most patients were treated at either community

J Thorac Oncol. Author manuscript; available in PMC 2015 May 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Patel et al.

Page 4

comprehensive cancer programs (32654/61339, 53.2%) or academic cancer centers
(17038/61339, 27.8%),

Patients in the CRS group were younger, and were more likely to be females and
Caucasians. (Table 1) Surgical patients also had higher incomes and traveled farther for
treatment than patients in the CR only group. Patients who underwent CRS had smaller
tumors and lower Charlson comorbidity scores. (Table 1) Between 1998 and 2004,
4078/28464 (14.3%) patients received CRS for definitive treatment, while this proportion
increased to 5282/32875 (16.1%, p<.001) from 2005 to 2010. Additionally, the difference in
mean survival of patients diagnosed between 1998-2004 (30.57+.2 months) and those
between 2005-2010 (29.33%.2 months), while statistically significant (p<.001), was deemed
clinically insignificant. In the CR arm, 9710/38166 (25.5%) patients received a cumulative
radiation dose of less than 50 Gray (Gy) and 17353/38166 (45.4%) less than 60 Gy. In the
surgical arm, 2692/3875 (69.5%) received preoperative chemotherapy. For patients
receiving preoperative radiation in the surgical arm, mean radiation dose was 51.02 Gy.
Mean postoperative hospital stay was 6.8 + 8.4 days and the 30-day surgical mortality was
200/8993 (2.2%). Median survival for unmatched patients receiving CR versus CRS was
15.7 months vs. 32.4 months, respectively, (p<0.001). (Figure 2A)

Propensity score matching between the CR and CRS groups yielded 5265 matched pairs.
These groups were comparable in age, gender, race, location (rural versus urban), income,
comorbidities, treatment facility, and year of diagnosis. (Table 2) Tumors in the CR group
were slightly larger than those in the CRS group (43.7 mm vs. 42.5 mm, p=0.01) though the
1.2 mm difference was not considered clinically meaningful. In the CR arm, 1017/4963
(20.5%) patients received a cumulative radiation dose of less than 50Gy and, 1977/4963
(39.8%) less than 60 Gy. In the surgical arm, 2112/3619 (58.3%) received preoperative
chemotherapy. For the CRS group, the mean postoperative hospital stay was 6.9 + 8.4 days
and 234/5265 (4.4%) patients experienced unplanned readmissions after surgery. The 30-
day surgical mortality was 114/5265 (2.2%). Median survival for matched patients receiving
CR versus CRS was 18.4 months vs. 34.3 months, respectively (p<0.001). (Figure 2B)

In the entire cohort 2293 patients underwent trimodality therapy with neoadjuvant
chemotherapy and radiation followed by surgical resection. When compared to the 51979
patients who received CR only, patients in the trimodality group tended to be younger, were
more likely to be females, had smaller tumors and lower Charlson comorbidity scores (Table
3) For the trimodality group, the 30-day surgical mortality was 84/2291 (3.7%); 8.5% of
patients died after pneumonectomy. Median survival for unmatched patients receiving CR
versus CRS with neoadjuvant chemotherapy and radiation was 15.7 months vs. 36.0 months,
respectively (p<0.001) (Figure 2C)

Propensity score matching between the CR only and trimodality groups yielded 1729
matched pairs. These groups were comparable in age, gender, race, location, income,
comorbidities, tumor size, distance traveled for treatment, and type of treatment facility.
(Table 4) In the CR arm, 266/1625 (16.4%) patients received a cumulative radiation dose of
less than 50Gy and 583/1625 (35.9%) less than 60 Gy. For the trimodality group, the mean
postoperative hospital stay was 7.5 + 9.9 days. The 30-day surgical mortality was 67/1727
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(3.9%). Median survival for matched patients receiving CR versus CRS with neoadjuvant
chemotherapy and radiation was 19.7 months vs. 35.9 months, respectively, (p<0.001).
(Figure 2D) The 5-year survival for patients receiving trimodality treatment was 37.4%,
compared to 19.2% for CR.

Given the large proportion of patients receiving radiation therapy (RT) doses less than 60
Gy, the effect of RT dose on OS was explored. For CR patients in the unmatched cohort of
51979 patients, OS for those with RT dose = 60 Gy was 19.2 months compared to 15.7
months for the overall cohort. In the matched cohort of 5265 patients, OS in the CR group
improved from 18.4 months to 20.5 months with = 60Gy RT. In the CR cohort matched to
trimodality therapy patients, OS improved from 19.7 months to 22.3 months with > 60Gy
RT. However, in all comparisons of CRS vs. CR, OS was significantly greater for CRS
irrespective of RT dose (data not shown).

Of all clinical stage I11A patients in this study, about 90% had N2 disease while the rest
included other subgroups of stage I11A disease, such as T3N1. We performed a subgroup
analysis of this subset (N2) and found no difference in findings from the analyses of the
larger cohort of all stage I11A patients (data not shown). Similarly, matched comparisons in
the N2 subgroup analyses between the CR and CRS arms did not differ from findings in the
larger group.

DISCUSSION

Our study demonstrates that there is significant heterogeneity in treatment of clinical stage
I1IA NSCLC in the United States, and selected patients who undergo surgical resection, in
addition to chemotherapy and radiation, appear to have better long-term OS. Within the
framework of published guidelines by bodies such as the National Comprehensive Cancer
Network, decision-making in stage 111 NSCLC is often dependent upon institutional
preferences, assessment of tumor burden, and the patient’s physiologic reserve. A
population-based Canadian study noted that while 12% of patients with stage 111 NSCLC
underwent primary surgery, radiation therapy was part of the initial treatment for 78% and
chemotherapy in 31% of patients only.(17) The utilization of chemotherapy was especially
lower than predicted. Similarly, we found that 15.3% of patients targeted for definitive
treatment underwent a surgical resection and preoperative systemic therapy was utilized in
only 69.5% of patients. Other large population-based studies have found a similar lack of
uniformity in treatment of stage 111 NSCLC, with up to 28% of patients receiving palliative
care and combination therapy being utilized in 26-47% of patients only.(17-19) Poor
performance status of patients has not been shown to solely account for these wide
variations in treatment.(17)

We noted that urban dwellers, Caucasian patients, and those with higher income levels were
more likely to receive combination chemotherapy, radiation, and surgery. The relationship
between socioeconomic status (SES), race, and treatment for lung cancer has been
previously studied and a meta-analysis concluded that patients living in more
socioeconomically deprived circumstances are less likely to receive any type of treatment,
especially surgery, and chemotherapy.(20) Specifically, the association between likelihood
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of surgery and SES has been investigated in patients with stage | and 11 NSCLC where
surgical resection is standard of care. One such study describing a cohort of patients treated
between 1991 and 1999 noted that black race and lower SES were associated with a lower
likelihood of surgery.(21) Our findings from a more contemporary period (1998-2010) are
quite similar in patients treated for stage 11l NSCLC. We also noted that treatment at
academic cancer centers was associated with trimodality therapy including surgery. Other
authors have described a closer relationship between higher-volume centers and surgery for
NSCLC.(21) The NCDB does not provide details of hospital volume directly, however it is
likely that academic cancer centers have higher case volumes compared to other institutions.

The role of surgery in stage I1IA NSCLC is controversial. Though the new American
College of Chest Physicians guidelines suggest that surgery may play a role in specific stage
I11A patients, publications based upon comprehensive reviews do not make any firm
statements about the efficacy of surgery (22). The ACCP suggests that in patients with
discrete N2 involvement by NSCLC identified preoperatively (I11A), either definitive
chemoradiation therapy or induction therapy followed by surgery be considered over either
surgery or radiation alone. Several single-center cohort studies highlight good outcomes
when surgery is performed in conjunction with chemoradiation therapy. These series
demonstrate median OS ranging from 33-61months with 5-year survival of up to 43%.(8—
11, 23-25) Four randomized trials have attempted to study the efficacy of surgery for stage
1A disease.(12, 13, 26, 27) The Medical Research Council Lung Cancer Working Party
trial attempted to enroll 350 patients with stage 111A disease not amenable to primary
surgery and randomize them to definitive radiotherapy or chemotherapy followed by
resection. The trial closed due to poor accrual, with only 48 patients randomized in 3 years.
(26) RTOG 89-01 treated patients with confirmed N2 disease with induction chemotherapy,
and randomized them to either surgery or radiation therapy, followed by consolidation
chemotherapy for both arms. The trial accrued 75 patients toward a goal of 224 patients. No
significant difference was noted in the median survival time between the surgical and
radiation arms. (19.4 vs. 17.4 months)(27)

Among the studies that met enrollment goals, the INT-0139 trial treated patients with
positive N2 nodes with concurrent induction chemotherapy plus radiotherapy.(12) If no
progression occurred, patients in the surgical group underwent resection and those in the
chemoradiation group continued radiotherapy. A total of 396 patients were evaluated with
no difference noted in the OS between the 2 groups (23.6 versus 22.2 months). In an
exploratory analysis, OS was improved for patients who underwent lobectomy (33.6
months), but not pneumonectomy (18.9 months), versus chemotherapy plus radiotherapy.
This study is criticized for an unusually high mortality rate of 26% following
pneumonectomy which may have diluted any OS advantage in the surgical arm. The 30-day
mortality rate after pneumonectomy following induction chemoradiation in our study was
8.5%, which is line with the 3—-8% operative mortality in several prior reports.(28-30)
Finally, in the European Organization for Research and Treatment of Cancer-Lung Cancer
Group study patients with stage 111A-N2 NSCLC were given three cycles of induction
chemotherapy. Responding patients were randomized to surgical resection or radiotherapy.
Median survival for patients assigned to surgery versus radiotherapy was 16.4 versus 17.5
months respectively.(13) Surprisingly, nearly 55% of surgical patients in this trial underwent
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a pneumonectomy and the median survival after pneumonectomy was 13.4 months
compared to 25.4 months after a lobectomy. Less than 15% of patients in the trimodality
group in our study underwent a pneumonectomy.

An important finding in our study is the wide variability in the application of individual
treatment modalities. For definitive therapy with CR, doses of 60 Gy or higher are
recommended based on prospective data demonstrating inferior survival at lower doses.(31)
The recommended dose for preoperative radiotherapy is 45 Gy or higher, though no such
dose response has been suggested in this setting (22) In the overall unmatched cohort, the
mean radiation dose for CR was 59.14 Gy with 25% of patients receiving a cumulative dose
of less than 50 Gy and 45% of patients receiving less than 60 Gy. The implication for such a
large proportion of patients with potentially curable stage 111A NSCLC being treated with
suboptimal doses is significant, and will be explored further in a separate analysis. In the
CRS cohort, the mean radiation dose was 52.95 Gy, and 35% of patients received a
cumulative dose of less than 45 Gy. Similarly, nearly 10% of patients in the CR cohort and
5% in the CRS cohort were treated with single agent chemotherapy although dual agent
chemotherapy is the standard of care. More than 15% of surgical patients underwent
sublobar lung resection despite lobectomy (or pneumonectomy) being widely considered to
be the appropriate operation for stage I11A disease. Even rigorously conducted clinical trials
demonstrate a degree of non-adherence to protocol. Investigators in the INT-0139 trial
administered radiotherapy per protocol or with acceptable variation to 96% patients in the
trimodality group and 79% in the chemoradiation only group.(12) In the same study 95% of
patients in the trimodality arm and 92% in the chemoradiation arm received appropriate
chemotherapy per protocol, and only 2% of patients underwent a sublobar resection. The
higher levels of deviation from recommended guidelines in this cohort are likely due to a
variety of reasons, not all of which imply a lack of adherence. For an individual patient,
issues of comorbidity and patient preferences may preclude optimal treatment. However, it
seems equally likely given the large numbers of patients for which less than optimal
treatment was delivered that lack of a multidisciplinary team approach, low patient volume,
and lack of awareness of recommended treatment options may contribute as well.

Our study has some strengths and limitations when compared to prior publications. It
includes information from a national database that reflects actual practice patterns for all
environments where patients with lung cancer receive care. Thus the findings are more
likely to be generalizable to the population when compared to trials conducted with strict
entry criteria at major cancer centers. The relatively large sample size available for primary
and secondary analyses is another advantage compared with prospective studies where
subset analysis may be underpowered. However, our retrospective analysis may miss
significant selection bias in treatment allocation, such that early disease may have been
preferentially allocated to the CRS treatment group. We attempted to overcome this by
propensity score matching patients based upon available variables associated with treatment
allocation to surgery but the process potentially misses important variables not recorded in
the database. We attempted to control for tumor burden by matching on size of the lung
mass but detailed information about the size and number of lymph nodes involved is
unavailable. The accuracy of individual observations in large databases is arguably lower
than that in closely monitored clinical trials however the general trends of perioperative
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outcomes and long-term survival we observed is similar to prior cohort studies.
Additionally, while all of the included patients were clinical stage I11A, most of the
pathologic staging information was missing. Pathologic stage data was only available for 7%
of the patients in the CR arm and about 36% of patients in the CRS arm had missing
pathologic staging data. This missing pathologic staging information adds potential bias as
this may have led to under-staged patients in the CR group. The magnitude of mediastinal
disease is important in consideration of surgery; however a comparison of the degree of
nodal involvement was not possible because nodal information was available for less than
17% of patients in the CR group and missing for a significant proportion of the surgical

group.

We conclude that there is significant variability in treatment of patients with clinical stage
IIIA NSCLC in the US and patients selected for surgery in addition to chemotherapy and
radiation appear to show better long-term survival relative to chemotherapy and radiation
alone. We recommend that patients with stage I11A NSCLC should be discussed at a
multidisciplinary meeting that includes a medical oncologist, radiation oncologist, and
thoracic surgeon.
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Figure2.
A: Kaplan-Meier survival of patients undergoing combination chemotherapy and radiation

(CR) versus chemotherapy, radiation, and surgery (CRS). This is an unmatched comparison.
B: Kaplan-Meier survival of patients undergoing combination chemotherapy and radiation
(CR) versus chemotherapy, radiation, and surgery (CRS): propensity score matched
comparison.

C: Kaplan-Meier survival of patients undergoing combination chemotherapy and radiation
(CR) versus trimodality therapy (neoadjuvant chemoradiation followed by surgery): This is
an unmatched comparison.
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D: Kaplan-Meier survival of patients undergoing combination chemotherapy and radiation
(CR) versus trimodality therapy (neoadjuvant chemoradiation followed by surgery):
propensity score matched comparison.
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Baseline characteristics, treatment-related variables, and long-term outcomes in all patients with clinical stage
IIA NSCLC who received combination therapy. This table shows an unmatched comparison. The CR group

refers to patients who received chemotherapy and radiation in any sequence. The CRS group refers to patients
who underwent chemotherapy, radiation therapy, and surgery in any sequence.

Chemotherapy and Chemotherapy, Radiation P
Radiation (CR) (n=51979) and Surgery (CRS) value
(n=9360)
Age (years) 66.3 +10.0 61.3+9.9 <.001
Male Gender 30133 (58.0%) 5034 (53.8%) <.001
Caucasian 44935 (87.1%) 8281 (89.2%) <.001
Urban Location 32182 (65.2%) 6162 (70.2%) <.001
Income >$35000/year 30876 (62.4%) 6184 (69.9%) <.001
Charlson/Deyo Score (available 0 23774 (66.6%) 0 4497 (67.0%) <.001
n=35717, CR, n=6713, CRS) 1 8669 (24.3%) 1 1765 (26.3%)
2 3274 (9.2%) 2 451 (6.7%)
Distance traveled for treatment (miles) 37.5+387.0 92.2+775.4 <.001
Tumor Size (mm) 48.1+39.5 43.0+33.5 <.001
Facility Reporting Case Community Cancer Program: 9464 Community Cancer Program: 1211 (12.9%) <.001
(18.2%) Comprehensive Community Cancer Program:
Comprehensive Community Cancer | 4471 (47.8%)
Program: 28183 (54.2%) Academic/Research Program: 3501 (37.4%)
Academic/Research Program: Other: 177 (1.9%)
13537 (26.0%)
Other: 795 (1.5%)
Chemotherapy type Single agent: 4193 (9.1%) Single agent: 413 (5.0%)
Multiagent: 42082 (90.9%) Multiagent: 7849 (95.0%)
Chemotherapy-Surgery sequence Before surgery: 2185 (48.2%)
(available n=4535) After surgery: 1843 (40.6%)
Before and after surgery: 507 (11.2%)
Cumulative Radiation Dose (cGy) 5914.1 + 3831.8 (26.6% Missing) 5295.0 + 2901.8 (27.6% Missing) <.001
Cumulative radiation dose (cGy) <4000: 5678 (14.9%)
(available n=38166) 4001-5000: 4032 (10.6%)
5001-6000: 7643 (20.0%)
>6000: 20813 (54.5%)
Cumulative radiation dose (cGy) <3500: 344 (5.1%)
(n=6774) 3501-4500: 1971 (29.1%)
>4500: 4459 (65.8%)
Radiation-Surgery sequence (available Before surgery: 4749 (52.5%)
n=9044) After surgery: 4140 (45.8%)
Before and after surgery: 155 (1.7%)
Type of operation Lobectomy: 6284 (67.1%)
Pneumonectomy: 1517 (16.2%)
Other: 1559 (16.7%)
Median Survival (months) 15.7+0.1 324+0.6 <.001
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Table 2

Baseline characteristics, treatment-related variables, and long-term outcomes in propensity score matched
patients with clinical stage 1A NSCLC who received combination therapy. The CR group refers to patients
who received chemotherapy and radiation in any sequence. The CRS refers to patients who underwent
chemotherapy, radiation therapy, and surgery in any sequence.
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Chemotherapy and Chemotherapy, P
Radiation (CR) Radiation and Surgery value
(n=5265) (CRS) (n=5265)
Age (years) 62.5+9.9 62.5+9.3 .856
Male Gender 2790 (53.0%) 2773 (52.7%) 755
Caucasian 4653 (88.4%) 4652 (88.4%) 1.0
Urban Location 3660 (69.5%) 3660 (69.5%) 1.0
Income >$35000/year 3634 (69.0%) 3607 (68.5%) .585
Charlson/Deyo Score 0 3435 (65.2%) 0 3496 (65.8%) 371
1 1458 (27.7%) 1 1394 (26.5%)
2 372 (7.1%) 2 375 (7.1%)
Tumor Size (mm) 43.7+£24.2 42,5+ 26.6 .01
Facility Reporting Case Community Cancer Program: 726 Community Cancer Program: 755 (14.3%) | .708
(13.8%) Comprehensive Community Cancer
Comprehensive Community Cancer | Program: 2649 (50.3%)
Program: 2658 (50.5%) Academic/Research Program:
Academic/Research Program: 1861(35.3%)
1881(35.7%)
Distance traveled for treatment (miles) 49.0 £520.5 93.1+7875 .001
Chemotherapy Type Single agent: 354 (7.4%) Single agent: 216 (4.6%)
Multiagent: 4424 (92.6%) Multiagent: 4472 (95.4%)
Chemotherapy-Surgery Sequence (available Before surgery: 1724 (47.6%)
n=3619) After surgery: 1507 (41.6%)
Before and after surgery: 388 (10.7%)
Cumulative Radiation Dose (cGy) 6005.0 + 2893.2 (5.8% Missing) 5339.5 + 2707.4 (9.5% Missing) <.001
Cumulative Radiation Dose (cGy) (n=4963) <4000: 561 (11.3%)
4001-5000: 456 (9.2%)
5001-6000: 960 (19.3%)
>6000: 2986 (60.2%)
Cumulative Radiation Dose (cGy) (n=4770) <3500: 206 (4.3%)
3501-4500: 1276 (26.8%)
>4500: 3288 (68.9%)
Radiation-Surgery Sequence (n=5265) Before surgery: 2676 (50.8%)
After surgery: 2494 (47.4%)
Before and after surgery: 95 (1.8%)
Type of operation Lobectomy: 3708 (70.4%)
Pneumonectomy: 682 (13.0%)
Other: 875 (16.6%)
Median Survival (months) 184 +0.3 343+0.8 <.001
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Baseline characteristics, treatment-related variables, and long-term outcomes in patients with clinical stage
IIA NSCLC who received combination therapy with chemotherapy and radiation versus those who received

trimodality therapy. This table shows an unmatched comparison. The CR group refers to patients who

received chemotherapy and radiation in any sequence. The trimodality group refers to patients who underwent
preoperative chemotherapy and radiation therapy.

Chemotherapy and Preoper ative Chemother apy P
Radiation (CR) (n=51979) and Radiation (Trimodality) value
(n=2293)
Age (years) 66.3 £ 10.0 60.8+£9.8 <.001
Male Gender 30133 (58.0%) 1166 (50.9%) <.001
Caucasian 44935 (87.1%) 2029 (89.2%) .003
Urban Location 32182 (65.2%) 1506 (70.9%) <.001
Income >$35000/year 30876 (62.4%) 1552 (72.2%) <.001
Charlson/Deyo Score(n=35717 CR, 0 23774 (66.6%) 0 1546 (67.4%) <.001
n=2293 Trimodality) 1 8669 (24.3%) 1 607 (26.5%)
2 3274 (9.2%) 2 140 (6.1%)
Distance traveled for treatment (miles) 37.5+387.0 111.8+876.5 <.001
Tumor Size (mm) 48.1+39.5 446 +30.1 <.001
Facility Reporting Case Community Cancer Program: 9464 Community Cancer Program: 260 (11.3%) <.001
(18.2%) Comprehensive Community Cancer Program:
Comprehensive Community Cancer 1120 (48.8%)
Program: 28183 (54.2%) Academic/Research Program: 892 (38.9%)
Academic/Research Program: 13537 | Other: 21 (0.9%)
(26.0%)
Other: 795 (1.5%)
Chemotherapy Type Single agent: 4193 (9.1%) Single agent: 83 (4.1%)
Multiagent: 42082 (90.9%) Multiagent: 1940 (95.9%)
Chemotherapy-Surgery Sequence Before surgery: 1912 (83.4%)
(available n=2293) Before and After: 381 (16.6%)
Cumulative radiation dose (cGy) 5914.1 + 3831.8 (26.6% Missing) 5249.1 + 2339.9 (10.3% Missing) <.001
Cumulative radiation dose (cGy) <3500: 37 (1.8%)
(n=2059) 3501-4500: 744 (36.1%)
>4500: 1278 (62.1%)
Cumulative radiation dose (cGy) <4000: 5678 (14.9%)
(n=38166) 4001-5000: 4032 (10.6%)
5001-6000: 7643 (20.0%)
>6000: 20813 (54.5%)
Radiation Surgery Sequence Before surgery: 2220 (96.8%)
Before and after surgery: 73 (3.2%)
Type of operation Lobectomy: 1816 (79.2%)
Pneumonectomy: 342 (14.9%)
Other: 135 (5.9%)
Median Survival (months) 15.7+0.1 36.0+15 <.001

J Thorac Oncol. Author manuscript; available in PMC 2015 May 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Patel et al.

Table 4

Page 20

Baseline characteristics, treatment-related variables, and long-term outcomes in propensity score matched
patients with clinical stage 1A NSCLC who received combination therapy with chemotherapy and radiation
versus those who received trimodality therapy. The CR group refers to patients who received chemotherapy
and radiation in any sequence. The trimodality group refers to patients who underwent preoperative
chemotherapy and radiation therapy.

Chemotherapy and Preoper ative Chemother apy P
Radiation (CR) (n=1729) and Radiation (Trimodality) value
(n=1729)
Age (years) 61.9+9.9 61.7+9.4 .686
Male Gender 921 (53.3%) 886 (51.2%) 247
Caucasian 1527 (88.3%) 1534 (88.7%) 749
Urban Location 1232 (71.3%) 1212 (70.1%) 478
Income >$35000/year 1241 (71.8%) 1232 (71.3%) 763
Charlson/Deyo Score 0 1170 (67.7%) 0 1164(67.3%) 775
1 459 (26.5%) 1 455 (26.3%)
2 100 (5.8%) 2 110 (6.4%)
Distance traveled for treatment (miles) 78.0 £716.0 115.3 £ 902.0 178
Tumor Size (mm) 449 £24.7 449 +31.6 .996
Facility Reporting Case Community Cancer Program: 189 Community Cancer Program: 213 (12.3%) 433
(10.9%) Comprehensive Community Cancer Program:
Comprehensive Community Cancer 896 (51.8%)
Program: 904 (52.3%) Academic/Research Program: 620 (35.9%)
Academic/Research Program: 636
(36.8%)
Chemotherapy Type Single agent: 98 (6.2%) Single agent: 61 (4.0%)
Multiagent: 1487 (93.8%) Multiagent: 1477 (96.0%)
Chemotherapy-Surgery Sequence Before surgery: 1448 (83.7%)
(available n=1729) Before and after surgery: 281 (16.3%)
Cumulative radiation dose (cGy) 6263.4 + 3798.9 (6.1% Missing) 5279.0+ 2606.8 (9.8% Missing) <.001
Cumulative radiation dose (cGy) <3500: 25 (1.6%)
(n=1560) 3501-4500: 561 (36.0%)
>4500: 974 (62.4%)
Cumulative radiation dose (cGy) <4000: 156 (9.6%)
(n=1625) 4001-5000: 110 (6.8%)
5001-6000: 317 (19.5%)
>6000: 1042 (64.1%)
Radiation-Surgery Sequence Radiation before surgery: 1674 (96.8%)
Radiation before and after surgery: 55 (3.2%)
Type of operation Lobectomy: 1372 (79.4%)
Pneumonectomy: 257 (14.9%)
Other: 100 (5.8%)
Median Survival (months) 19.7+0.6 359+1.6 <.001
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