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Abstract

Purpose: This study was designed to compare survival outcomes for non-surgically managed
T1-T2NOMO small cell lung cancer (SCLC) who received either stereotactic body radiation
therapy (SBRT) or conventionally fractionated radiotherapy (CFRT) using the National Cancer
Data Base (NCDB).

Methods: The was queried between 2004—2015 for patients with T1-T2NOMO SCLC. Patients
must have been treated with curative intent SBRT or CFRT (delivered daily or twice daily, 45-70
Gy) with or without chemotherapy. The primary outcome was overall survival (OS). A subset
analysis of patient receiving chemotherapy was also performed. A propensity score matched
(PSM) analysis was performed to compare OS among patients who received chemotherapy.

Results: We evaluated 1378 patients in the general cohort. Multivariable Cox regression
analysis(MVA) in the general cohort revealed that SBRT was significantly associated with
improved survival (HR 0.68, p<0.001) along with receipt of chemotherapy (HR 0.63, p <0.001).
SBRT patients were less likely to receive chemotherapy compared to CFRT patients (p<0.01). In
the chemotherapy subset, of 1096 patients, on MVA, there was a trend in favor of the SBRT group
(HR 0.73; p=0.06). A 3:1 PSM analysis on the chemotherapy subset found similar results on MVA
with a trend in favor of SBRT (p=0.06).

Conclusion: Patients with T1-2NOMO SCLC treated with SBRT regimens incorporating
chemotherapy had comparable outcomes to concurrent chemoradiotherapy using standard
fractionation. Treatment paradigms for T1-2NOMO SCLC incorporating SBRT warrant further
exploration and should incorporate chemotherapy.
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Introduction

Small cell lung cancer (SCLC) is a poorly-differentiated, rapidly-dividing, smoking-
associated neuroendocrine malignancy accounting for nearly 14% of all lung cancers with a
median survival time is about 7 months.1:2 The poor prognosis of SCLC is attributable in
part to the fact that two-thirds of patients present at the time of diagnosis with incurable
stage 1V metastatic disease.® Standard of care approaches for definitive treatment of limited
stage SCLC include chemotherapy concurrent with thoracic radiotherapy with or without
prophylactic cranial irradiation.*

At the present, only a small population of SCLC patients (2-5%) present as early stage, cT1-
T2NOMO SCLC and have the highest pre-treatment probabilities of survival and cure.>~’
However, with most major medical organizations now recommending annual lung cancer
screening for high risk individuals, the proportion of patients diagnosed with early stage
lung cancer, including SCLC, is projected to increase.8- Because of the relative rarity of
early stage SCLC, there are no prospective data guiding the optimal management of such
patients. Currently the National Comprehensive Cancer Network (NCCN) recommends that
the primary treatment of medically inoperable T1-T2 NO patients can include Stereotactic
Body Radiation Therapy (SBRT), but data is limited.10 For operable patients, lobectomy
with adjuvant therapy is an option which is primarily based off a National Cancer Database
(NCDB) study performed by Yang et al.11

Several institutions have reported their experience with SBRT in early stage SCLC.12-14
SBRT is an advanced method of radiotherapy delivery characterized by high dose per
fraction and precise tumor targeting given over a limited number of fractions (typically 5 or
less). Contemporary SBRT techniques allow for very steep radiation dose gradients outside
of the targeted tumor minimizing dose to surrounding normal tissues. SBRT is the standard
of care therapy for early stage node-negative NSCLC in medically inoperable patients due to
its low side effect profile, short overall treatment times, and superior local control over
standard fractionated radiotherapy.1® Based on these data, some practitioners have adopted
the use of SBRT for early stage SCLC. A recently published NCDB study examining trends
in radiotherapy delivery for stage | SCLC demonstrated an increased absolute and relative
utilization of SBRT in the U.S.16 In fact, SBRT followed by adjuvant systemic therapy has
recently been incorporated as a potential therapeutic strategy into the NCCN version 1.2019
guidelines?’.

To better understand patient outcomes in inoperable Stage | SCLC, we undertook a NCDB
analysis comparing CFRT and SBRT. The primary goal of our analysis was to evaluate
overall survival (OS) differences between CFRT and SBRT. Specifically, we aimed to test
the hypothesis that SBRT is an appropriate treatment modality and comparable to CFRT in
early stage SCLC. A secondary goal of our study was to define the impact of adjuvant
chemotherapy in non-surgically managed Stage | SCLC, either after SBRT or concurrently
with CFRT.
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We performed a retrospective study using the National Cancer Database (NCDB). The
NCDB is a national clinical surveillance program that abstracts approximately 70% of all
new invasive malignant diagnoses in the United States each year.18 Supplied by over 1,500
hospitals, the NCDB is recognized as the largest clinical registry in the world. This study
using de-identified data from the NCDB was IRB approved (#181881).

ulation

We identified patients diagnosed with cT1-2NOMO SCLC in the NCDB between 2004 and
2015. The NCDB data dictionary references the following clinical variables described
herein.1® The relative inclusion and exclusion criteria are defined below are also represented
in a consort diagram depicted in Figure 1.

The initial population included N = 238691 patients. For inclusion, patients needed to be
Stage |, as well as T1-T2NO with clinically negative nodes. Pathological nodes needed to be
either undetermined or negative. Size was required to be less than 70 mm. Radiation
anatomic target must have been administered to the lung. Patients must have received
between 4500 cGy and 7000cGy of radiation. Chemotherapy administration, when delivered
must have been administered no more than 3 weeks prior to radiation therapy and must have
begun at minimum 2 weeks after radiation began. Patients who received any surgery, defined
as the variable were excluded. Additional exclusion criteria included anyone treated with
palliative intent and unknown vital status. Dose per fraction was determined by dividing the
total dose by the number of treatments. Application of these criteria resulted in a total of
1378 patients.

BED was calculated in units of Gray (Gy) using the linear quadratic equation, where alpha/
beta was set to 10, d was equal to the dose per fraction in Gy, and n was equal to the number
of fractions:

d
BEDa/ﬁ—dn(l +7/5)

We then defined definitive SBRT as radiation to the lung with a biologically effective dose
(BED1p) of = 100 Gy in 8 or fewer fractions.1®

Methods

The baseline characteristics are summarized in Table 1. Comparison between discrete
variables groups was described as the absolute humber and percentage in each category
while continuous variables were described by reporting the median and interquartile range
(difference between the median of the third quartile and the median of the first quartile).
Continuous variables were compared with the Mann-Whitney U test. Categorical variables
were compared with an uncorrected chi-square test.
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Survival analyses were performed with a Cox proportional-hazards model. We validated the
assumptions of the Cox proportional hazards model by checking Schoenfeld residuals and
checking the proportionality graphically. Overall survival was the primary outcome and it
was measured from date of first diagnosis. We performed univariate Cox regression analysis
followed by a multivariable Cox regression analysis comprised of significant variables on
univariate analysis or a priori. We then generated Kaplan-Meier (KM) curves to demonstrate
the respective survival analysis with a log-rank test to compare survival curves.

Since a greater proportion of patients treated with CFRT received chemotherapy in
comparison to those patients treated with SBRT, we performed a subset analysis to evaluate
survival among patients who received chemotherapy resulting in 1096 evaluable patients.
Within this subset, we performed a similar survival analysis as previously described for the
primary cohort.

We also performed a propensity score matched analysis on the chemotherapy subset. We did
so by creating a multivariable logistic regression to predict the association of receiving either
CFRT or SBRT. The model was comprised of age, race, sex, tumor size, Charlson-Deyo
(CD) score, laterality, and days until start of therapy. We then created a 3:1 PSM of CFRT
patients to SBRT patients using the nearest neighbor method. We evaluated that the
standardized differences between the means was less than 0.1 for all covariates indicating an
appropriate match.20

All tests were two-sided with an alpha value set to 0.05. Statistics and graphs were
performed using SAS or R 3.5.0 (Vienna, Austria).

General Cohort

We evaluated 239 patients treated with SBRT and 1139 patients treated with CFRT for early
stage SCLC whose baseline characteristics are in Table 1. Patients treated with SBRT were
more likely to be older (median 75 years) compared to those treated with CFRT (median 70
years; p < 0.001). Sex was balanced between groups with 56% comprising the CFRT group
vs. 58.5% in the SBRT group (p=0.498). SBRT patients were more likely to have smaller
tumors (median 19 mm) vs. CFRT patients (30 mm) (p<0.001). SBRT was also more often
utilized in academic/research facilities compared to community cancer programs (p <
0.001). Patients treated with SBRT were also significantly less likely to have received
chemotherapy compared to patients with CFRT (35.1% vs. 88.8%, p < 0.001).

The median follow-up time for the study was 21 months. At last follow-up, 28% of CFRT
patients and 38.5% of SBRT patients were alive (p < 0.001). Median survival time after
treatment with CFRT and SBRT was 2.1 years (95% CI 1.9-2.3) and 2.2 years (95% CI 1.8—
2.6) respectively. Comparing CFRT and SBRT, 1-year survival probability was 77% vs. 79%
and 5-year survival probability was 26% vs. 27% (p = 0.58).

On univariate analysis (table 2), there was not a difference in survival between patients
treated with SBRT and CFRT, HR 0.96 (95% 0.800-Cl 1.143; p= 0.58). A Kaplan-Meier
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(KM) curve demonstrating the differences in survival is presented in Figure 2. Factors that
were significantly associated with survival included age (HR 1.02, 95% CI 1.015-1.029; p <
0.001) receipt of chemotherapy (0.69; 95% CI 0.589 — 0.809; p <0.001), CD score 1.14
(95% CI 1.06-1.23, p<0.001), and female gender, HR 0.78 (0.682— 0.888; p <0.001).

On multivariate analysis in table 3, controlling for receipt of chemotherapy, female gender,
age, days until treatment, CD score, and T2 tumor size, SBRT was found to be significantly
associated with survival (HR 0.68, 0.55-0.84, p<0.001). Within this model, age,
chemotherapy receipt, female gender, CD score, days until treatment, all retained similar
hazard ratios and values.

Since chemotherapy use was largely different between the two groups, we performed a
bivariate analysis with SBRT to explore whether this could be a driver for the survival
advantage seen with SBRT upon multivariate but not univariable analysis. Adjusting solely
for chemotherapy led to a statistically significant survival difference in favor of SBRT and
chemotherapy, with a hazard ratio 0.57 (0.45-0.86; p<0.0001).

We also noted that there appeared to be an interaction term between age and SBRT with its
association to survival. This is to say that while age was a significant prognostic covariate as
a continuous variable, its impact as a predictor changes in a non-linear fashion. We therefore
analyzed patients categorically into quartiles in order to find the cause of this interaction
effect. There was no association between modality of radiation and survival for patients aged
31-64 (HR 0.91, p=0.65), 65-70 (HR 0.81, p =0.318), or 71-77 (HR 1.02, p=0.8). In
contrast, we noted that in a subgroup of the oldest quartile of our patients, age 78-90, SBRT
was strongly associated with a survival benefit (HR 0.63; 0.47-0.85; p=0.003).

Chemotherapy Subgroup Results

Based on the strong survival benefit we observed with receipt of chemotherapy among all
subgroups, we then performed a subgroup analysis of only those patients who received
chemotherapy comparing SBRT vs CFRT. In this chemotherapy treated group, there were 84
patients who received SBRT vs. 1012 patients who received CFRT. Baseline characteristics
differed between groups, in a pattern similar to that observed in the primary cohort. Briefly
there were 52 females (61.9%) in the SBRT group vs. 563 (55.6%) in the CFRT group
(p=0.31). Median age was 72 in the SBRT group and 69 in the CF group (p=0.052). Median
tumor size was 17 mm in the SBRT group and 30 mm in the CFRT group (p<0.001).

Median follow-up time in the chemotherapy subset was 23 months (range 2-147). Median
survival in SBRT patients was 3.0 years (2.25-5.8) vs. 2.2 years (2.0-2.49) in the CFRT
group. Survival probability in the SBRT and CFRT groups at one and five years was 89% vs.
78.0% and 36% vs. 27.5% respectively (0.038).

On univariate analysis of the chemotherapy subgroup (table 2), SBRT was significantly
associated with survival, HR 0.77 (0.53-0.98, p=0.038). This is in concordance with the
bivariate analyses adjusting for chemotherapy in the primary group discussed above. Female
sex, age, and CD score were also significant predictors of survival by univariate analysis.
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Figure 3 is KM curve demonstrating the survival benefit of SBRT in the chemotherapy
recipient subset.

On multivariable analysis adjusting for sex, age, CD score, and tumor size, the use of SBRT
trended in significance towards improved survival 0.75 (0.54-1.02; p=0.06). In addition,

age, female sex, and CD score were significant on multivariate analysis and retained the very
similar effect sizes as they had in the primary cohort.

Propensity Matched Populations in the Chemotherapy Subset

The propensity score yielded adequate matching between groups with all standardized mean
differences being less than 0.1. All matched variables were balanced between the groups.
There were 252 patients in the CFRT group compared to 84 patients in the SBRT group. On
univariate analysis, SBRT was associated with a favorable survival benefit with a HR of
0.72(0.53-1.005, 0.053) similar what was observed in the unmatched cohort. Age (1.02,
1.01-1.04; <0.001), female sex (0.68, 0.522-0.89; p<0.001) were strong predictors of
survival. On multivariable analysis within the PS matched groups (Table 3), adjusting for
age, sex, race, laterality, CD score, T2 tumor size, and days until treatment, SBRT trended
with survival in a manner similar to the unmatched analysis, 0.72(0.52-1.01; p=0.063).

Discussion

Although 5% of SCLC present with T1-T2NO SCLC, the lack of data comparing treatment
modalities creates an impetus for clinicians to investigate all therapeutic strategies for
patients with early stage SCLC. Herein, we report data to support that SBRT is an acceptable
treatment modality for early stage inoperable SCLC. We demonstrated this via several
different analytical approaches.

First, SBRT may offer patients the logistical convenience of a much shorter radiotherapy
treatment course without compromising outcomes. Secondly, when delivered by experienced
providers SBRT may offer lessened toxicity compared to CFRT. In NSCLC, a prospective
comparison between SBRT and CFRT for stage | NSCLC demonstrated greater rates of
esophagitis and pneumonitis with CFRT in comparison to SBRT.2! Finally, early stage
SCLC patients treated with curative intent and aggressive local therapy (e.g. surgery or
SBRT) should also receive adjuvant chemotherapy if they are fit enough to tolerate it.

Within our initial overall study population while 89% of CFRT patients received
chemotherapy, only 35% of SBRT patients were treated with chemotherapy which is
consistent with prior studies in this population.18 When we adjusted for all variable, our data
at first suggested that patients treated with SBRT may have a survival advantage over CFRT.
However, despite adjustments there were still notable imbalances in patients groups
including tumor size and of course systemic chemotherapy use. This led us to more closely
examine the NCCN endorsed population of patients who only receive chemotherapy. We
then performed this by analyzing the difference between groups via standard multivariable
cox regression analyses and propensity score matching. When we performed a subset for
chemotherapy only patients, we found that SBRT trended towards a survival benefit. We
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confirmed this finding on PSM, which was then performed to compare a smaller subset of
CFRT patients with similar characteristics as the SBRT group.

The decreased rate of chemotherapy administration across the SBRT population may be due
to several factors. Since SBRT is a newer therapeutic approach in early stage SCLC and its
role is still evolving, clinicians may be basing decisions on extrapolation from NSCLC data
where chemotherapy is typically not administered for early stage disease. Our data suggest
that this is not an acceptable practice. Alternatively, patients treated with SBRT alone
(without chemotherapy) may have been deemed poor candidates for chemotherapy based on
their performance status. Amongst the patients who did not receive chemotherapy, there
were 35 of 155 SBRT patients with a CD comorbidity score greater than or equal to two in
comparison to 19 of 127 CFRT patients. While there were relatively more patients in the
SBRT group with a higher CD score, there was no significant difference between the arms
on chi-squared analysis (p=0.14). Interestingly, among those in this study who were treated
with SBRT, there was no significant difference in CD comorbidity score between those who
received adjuvant chemotherapy and those who did not on chi-squared analysis (p=0.63).

In other case series exploring the use of SBRT for stage SCLC, use of chemotherapy has
been associated with improved DFS and OS when given with SBRT compared to SBRT
alone.22:23 |n a case series of 6 stage | SCLC patients treated with chemotherapy and SBRT
there were excellent rates of local control, (100% at one year), with only one patient
experiencing distant metastases!4. This is in stark contrast to a review of 43 patients in a
Japanese study, where most patients (81.4%) were not treated with chemotherapy.? It is
notable that the rate of distant metastases at two years was considerably higher at 28% in
this study. The results of these series, taken together with our results, underscore the
importance of systemic therapy in the control of early stage SCLC and, in particular, after
the use SBRT.

We acknowledge that based on retrospective data it may be premature to conclude that
SBRT is an equivalent treatment modality in this group of patients. However, there is both
clinical and biological rationale to believe our findings represent a true association. In early
stage NSCLC, local control and OS are significantly improved when SBRT is administered
in comparison to CFRT, a result that is correlated with BED delivered to tumor.25-27 As
systemic therapy improves, the importance of local control in SCLC and its impact on DFS
and OS will likely become more apparent. While SCLC is generally thought to be a
radiosensitive tumor, local recurrences are common after concurrent chemoradiotherapy.
28-29 There is data to support the rationale that higher BEDs associated with SBRT may be
an important factor to reduce local recurrence in SCLC tumors. SCLC tumors contain a
significant population of therapy resistant cancer stem cells (CSC), and it is hypothesized
that this population is responsible for rapid recurrence of disease after therapy.39-31 Multiple
lines of evidence demonstrate that CSCs are more radioresistant and the higher BED
associated with SBRT may overcome this resistance in SCLC CSCs.32:33 Finally, higher
dose per fraction radiotherapy such as SBRT is associated with enhancement of tumor
immunogenicity and recruitment of tumor infiltrating lymphocytes in comparison to CFRT,
factors which are associated with improved outcomes in both clinical and preclinical
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models34-36, With further improvements in systemic therapy for SCLC, the benefit of high
BED SBRT in this population will likely become even more apparent.

Additionally, younger female patients with fewer comorbidities had prolonged survival.
Consistent with our finding here, female sex has been previously reported as a positive
prognostic factor in SCLC.37 Wheatley-Price et al. pooled SCLC clinical trial data and
found univariate (HR 0.85, 95% CI 0.76-0.96, p=0.006) and multivariate (HR 0.88, 95% ClI
0.79-0.99, p=0.04) survival associations with female sex in 1707 patients, although the
mechanism behind this association is unknown.38 Patients with more comorbidities and as
well are more likely to experience worse survival, which makes empirical sense.

There are several strengths to our study. Our data and conclusions were derived from a large,
diverse population treated in community and academic centers, rather than a single-
institutional report. We believe our study has several distinct differences to other published
literature investigating this matter.3% We provide a transparent methodology regarding cohort
selection and design. We used a carefully defined population, in which we clearly explained
in our methods in order to ensure we captured all the patients who were truly T1-T2NOMO.
We also used a BED-based definition for SBRT cohort selection, which enhances the
plausibility of the data reported and defines a different population subset. We also performed
a comprehensive, clinically relevant subset analysis to account for confounders and to
explore the role of chemotherapy in this population by performing advanced methods such
as matching.

There are of course limitations to this study include its retrospective nature and its associated
biases including selection bias. The NCDB analysis does not provide details of
chemotherapy regimens and whether there were any associated dose reductions or missed
doses. Furthermore, this report does not address therapies after initial radiation and
chemotherapy, and thus overall survival could be significantly skewed by choice of second-
line treatments. Disease free survival and distant-disease free survival are alternative study
outcomes unaffected by second-line therapies, however, such outcomes are not obtainable
from this database analysis. Although death is most likely from SCLC in our study
population, parameters permitting evaluation of cancer specific-survival are not available in
the NCDB.

We do not have data on prophylactic cranial irradiation since the NCDB only includes the
first radiation course. We suspect this would be a small confounder given the 5.4% benefit in
OS benefit at 3 years in LS-SCLC.40As many SBRT patients did not receive chemotherapy,
it may be reasonable to presume that that utilization of PCI paralleled that of chemotherapy,
however true rate at which PCI was performed in the SBRT and CFRT study populations
cannot be determined.

Finally, we emphasize that treatment with SBRT may not be suitable for all practice
environments and clinical situations. SBRT requires specialized technical expertise,
machinery, and physics support which may not be available at all facilities. In addition, the
delivery of SBRT is not ideal when tumor directly abuts or invades central airway and
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vascular structures, situations where the use of SBRT can lead to high grade toxicities. The
importance of clinical judgement is therapy selection cannot be overstated.

In summary, our hypothesis generating data, suggests the use of SBRT followed by adjuvant
chemotherapy as an acceptable treatment option for the non-surgical management of early
stage SCLC with survival outcomes comparable to CFRT with chemotherapy. This may
warrant further prospective evaluation.
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Figure 2:
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Time

Kaplan-Meier Curve comparing survival in the SBRT arm (blue) with the CFRT arm(red)
from the general cohort. At risk tables are at the bottom along with the 95% confidence
intervals shaded. The P-value is resultant from the log-rank test.
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Figure 3:
Kaplan-Meier Curve comparing survival in the SBRT arm (blue) with the CFRT arm (red) in

thechemotherapy only(unmatched) dataset. At risk tables are at the bottom along with the
95% confidence intervals shaded. The P-value is resultant from the log-rank test.
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Table 1:

Baseline patient characteristics. Continuous variables are expressed as the median and interquartile
range(IQR) and compared via the Mann-U-Whitney test. Categorical variables are expressed as absolute
number (n) and percentage.

Covariate SBRT N=239 CFRT N=1139 P-Value
Age median (IQR) 75(13) 70(13) <0.001
Femalen(%) 140(58.5) 640(56.2) 0.498
Race n(%)
White 216 (90.4) 1020 (89.6) 0.820
Black 18(7.5) 87(7.6)
Other 5(2.1) 32(2.8)
T2 Tumors (>30mm) n(%) 36(15.3) 477 (45.6) <0.001
Charlson-Deyo Score n(%)
0 119(49.7) 714(62.6) <0.001
1 69(28.8) 297(26)
2 36(28.8) 104(9.13)
3 15(6.3) 24(0.21)
Chemotherapy n(%)
Single Agent 3(1.25) 22(1.9)
Multi Agent 77(32.2) 910(79.8)
Not administered 155(64.85) 127(11.1) <0.001
Administered unknown number of agents  4(1.67) 80(7)
BED median(IQR) 112.5(12.5) 72(11.2) <0.001
Community Cancer 7(2.9) 177(15.6) <0.001
Comp. Cancer center 109 (45.6) 608 (53.5)
Academic/Research I ntegrated Network 99 (41.4) 259 (22.8)
Cancer Program 24(10.0) 95 (8.3)
Dose median(IQR) 5000(550) 6000(900) <0.001
Year of Diagnosis median 2012 2010 0.01
QD n(%) NA 996 (87.4) NA
BID n(%) 143(12.6)
Insurancen(%)
Medicare 180 (75.3) 770 (67.6)
Private 39(16.3) 256 0.004
Medicaid 6 (2.5) (22.5)
Uninsured 3(1.3) 59 (5.2)
Other Government 10 (4.2) 20(1.8)
Unknown 1(0.4) 17 (1.5)

17 (1.5)
Pathological Nodal Evaluation 0.704
Not Evaluated 8(3.3) 44 (3.9)
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Covariate SBRT N=239 CFRT N=1139 P-Value
Path NO 231 (96.7) 1095 (96.1)
Days From Diagnosis Until Treatment 35(36) 28(26) <0.001
Left 100(41.8) 478(41.9) <0.001
Right 139(58.1) 594(52.1)
Unknown 0 67(5.9)
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This is a univariate Cox regression analysis for both the primary cohort and the subset analysis on the right for
the patients who received chemotherapy only. It is expressed as a Hazard Ratio (HR) with 95% confidence

intervals(Cl)

Days until treatment *

Covariate Primary Cohort Hazard Ratio  95% ClI; P-value Chemotherap y Subgroup HR  95% ClI; P-value

CFRT Ref Ref Ref Ref

SBRT 0.96 0.8-1.143; 0.624 0.77 0.53-0.98; 0.038

Age* 1.02 1.015-1.030; <0.001  1.02 1.02-1.03; <0.01

Male Ref Ref Ref Ref

Female 0.78 0.682-0.888; <0.001  0.75 0.65-0.87; <0.01

Chemotherapy:

No Ref Ref NA NA

Yes 0.69 0.589-0.809; <0.001 NA NA

Charlson-Deyo Score” 114 1.06-1.23; p<0.001 1.13 1.03-1.24; <0.01

TI Ref Ref Ref Ref

T2 1.04 0.91-1.17;0.585 111 0.96-1.3; 0.13

Facility:

Community Ref Ref Ref Ref

Comprehensive 0.99 0.81-1.21;0.957 0.97 0.82-1.3;0.78

Academic 1.087 0.87-1.35; 0.442 1.04 0.82-1.32;0.721

Integrated 0.96 0.72-1.27:0.768 111 0.65-1.23:0.67

Laterality

L eft Ref Ref Ref Ref

Right 1.12 0.98-1.28; 0.07 113 0.98-1.3; 0.09

Race

White Ref Ref Ref Ref

Black 0.96 0.75-1.22;0.747 0.98 0.74-1.2; 0.89

Other 0.97 0.66-1.43; 0.899 1.04 0.67-1.6;0.83
1.00 0.99-1.011; 0.15 1.001 0.99-1.01;0.16

*
Values with an asterisk were analyzed as a continuous
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This is a Multivariate Cox regression analysis comprised of the variables listed in the leftmost column forthe
primary set, the chemotherapy recipient subset, and the propensity score match on the chemotherapy recipient
subset . It is expressed as a hazard ratio (HR) with 95% confidence intervals (Cl).

Covariate Hazard 95% CI; p-value Hazard Ratio 95% CI; p- Propensity 95% ClI; p-value
Ratio Chemothe value ScoreHR on
Primary data rapy set chemother apy
subset
CFRT Ref Ref Ref Ref Ref Ref
SBRT 0.68 0.55-0.84; <0.01  0.73 0.54-1.01;0.06 0.72 0.52-1.03; 0.063
Chemotherapy
No Ref Ref NA NA NA NA
Yes 0.63 0.51-0.75; <0.01
Male Ref Ref Ref Ref Ref Ref
Female 0.77 0.68-0.88;<0.001  0.77 0.68-0.9;<0.01  0.70 0.52-0.9; <0.01
Age* 1.02 1.01-1.02;<0.001  1.02 1.016-1.03; 1.02 1.008-1.04; 0.002
<0.001
Charlson-Deyo 1.14 1.05-1.22; 0.002 111 1.01-1.22;0.03  1.05 0.99-1.15; 0.054
Score™
Days until 0.99 0.995-1.001; 0.59  0.99 0.99-1.00; 0.49  1.006 0.99-1.01; 0.1
Treatment *
TI Ref Ref Ref Ref Ref Ref
T2 1.15 1.00-1.3; 0.04 1.15 0.92-1.34; 0.9 0.4-1.32;0.4
0.053
Left side 1.06 0.93-1.21;0.366 1.08 0.93-1.26;0.25  1.06 0.8-1.39;0.67

*
Values with an asterisk were analyzed as a continuous
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