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Abstract

Purpose: To develop predictive nomograms for overall survival (OS), progression-free survival
(PFS), and time-to-progression (TTP) at 5-years in patients with early-stage non-small-cell lung
cancer (ES-NSCLC) treated with stereotactic ablative radiotherapy (SABR).

Methods and Materials: The study cohort included 714 ES-NSCLC patients treated with
SABR from 2004—2015 with median follow-up of 59 months, divided into training and testing
sets (8:2), with the former used for nomogram development. The least absolute shrinkage and
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selection operator was initially employed to screen for predictors of OS, PFS, and TTP; and
identified predictors were subsequently applied towards Cox proportional hazards regression
modeling. Significant predictors (p-value<0.05) on multivariable regression were then utilized to
develop nomograms, which were validated via evaluation of concordance indexes (C-index) and
calibration plots. Finally, Kaplan-Meier method and Gray’s test were employed to compare and
confirm differences in outcomes among various groups and explore prognostic factors associated
with local versus distant disease progression.

Results: Significant predictors of both OS and PFS at 5-years included age, gender, Charlson
comorbidity index (CCl), diffusing capacity of carbon monoxide (DLCO), systemic immune-
inflammation index (SII), and tumor size (p<0.01 for all). Eastern Cooperative Oncology Group
(ECOG) performance status predicted for OS as well (p=0.01), while both tumor size (p<0.01) and
minimum biological equivalent dose to 95% of planning target volume (PTV D95 BED1q)
[p<0.01] were predictive of TTP. The C-indexes for the OS, PFS, and TTP nomograms were 0.73,
0.68, and 0.60 in the training dataset, and 0.72, 0.66, and 0.59 in the testing dataset, respectively.
Tumor size>2.45-cm and PTV D95 BED(<113-Gy were significantly associated with both local
and distant progression.

Conclusions: These prognostic nomograms can accurately predict for OS, PFS, and TTP at 5-
years after SABR for ES-NSCLC, and may thus help identify high-risk patients who could benefit
from additional systemic therapy.

INTRODUCTION

Stereotactic ablative radiotherapy (SABR) has been the standard treatment for medically
inoperable patients with early-stage non-small cell lung cancer (ES-NSCLC) and is
considered a suitable alternative for high risk surgical candidates[l. However, clinical
outcomes after SABR for ES-NSCLC vary significantly between different studies: three-
year overall survival (OS) ranges from 37% to 72%, while recurrence rates vary between
18% to 29%[2-41. Yet as we transit further into the era of personalized medicine, the ability
to accurately predict the prognosis of these patients is essential to guide individualized
clinical decision-making.

Among the various statistical prediction models, nomograms can be accurate and feasible
prognostic instruments with high utility in estimating individual patient risk and may thus
help guide treatment decisions in clinical practice. At present, there have been two
nomograms developed for ES-NSCLC treated with SABR. The Amsterdam prognostic
model, reported by Louie et al.[?], was the first nomogram developed for such patients and
demonstrated promise in survival predictions; however, OS was the only reported endpoint
in this study. In contrast, the second model, by Ye et al.[®], was developed from a small
sample database of 182 patients, lending to concerns regarding applicability and detection of
important prognostic factorsl’]. Therefore, a need exists for a robust recurrence-related
prediction model to help select high-risk candidates who may benefit from additional
systemic therapies.

Furthermore, these previous studies fail to incorporate novel inflammation-related
prognostic factors which have emerged only recently in the immunotherapy era. Cancer-
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related inflammation is known to be associated with tumor development, proliferation,
angiogenesis, and metastasis, indicating the significance of inflammation-related factors as
prognostic markers for cancer patients[8l. For example, neutrophil-to-lymphocyte ratio
(NLR) and platelet-to-lymphocyte ratio (PLR) have been demonstrated to be independent
prognostic factors for survival in ES-NSCLC patients treated with SABRI9-111. |n particular,
systemic immune-inflammation index (SI1; calculated as platelet counts x neutrophil counts
+ lymphocyte counts) was identified to be independently associated with survival for
patients with surgically-resected and advanced NSCLCI[12-14] as well as for stage 11
patients undergoing chemoradiotherapy®]. Given the expanding corroborating evidence,
these readily available and low-cost inflammatory biomarkers merit further investigation;
and inclusion of these factors in nomogram models could perhaps improve the precision and
accuracy of prognostic prediction.

Therefore, the objective of our study was to identify prognostic factors of survival and
recurrence in a large population of ES-NSCLC patients treated with SABR with extensive
follow-up; then develop and validate new prognostic nomogram models incorporating all
significant patient, tumor, and treatment-related variables. Furthermore, we also investigated
the specific effects of progression-related prognostic factors on the different types of
recurrence (i.e. local or distant), which may help select high-risk candidates who could
benefit from chemotherapy and/or immunotherapy in addition to SABR.

METHODS AND MATERIALS

Study Cohort and Data Collection

This study was conducted with the approval of our Institutional Review Board. A total of
912 NSCLC patients who received image-guided SABR for stage T1-3NOMO disease
between January 1, 2004 and December 31, 2014 were identified from the database of our
institution. Patients with history of other malignancies were excluded, leaving 714 patients
eligible for analysis. Medical records were retrospectively reviewed to obtain baseline
patient, tumor, and treatment characteristics.

Patient-related factors included: age, gender, Eastern Cooperative Oncology Group (ECOG)
performance status score, Charlson comorbidity index (CCI), forced expiratory volume in 1
second (FEV1), diffusing capacity of carbon monoxide (DLCO), NLR pre-SABR, PLR pre-
SABR, and SII pre-SABR. While both pre- and post-SABR values of these inflammatory
factors were available and initially included in preliminary analyses, there was significant
heterogeneity in the time intervals for lab testing after SABR. Therefore, only pre-SABR
values were included for final analyses.

Regarding tumor characteristics, the following were evaluated: maximum size (diameter),
histology, location, and maximum standard uptake value of 18F-fluorodeoxyglucose positron
emission tomography scan (SUVnax)- And finally, treatment-related variables entailed total
radiation dose and number of fractions, mean biological equivalent dose to the planning
target volume (PTVmean BED1), and minimum biological equivalent dose to 95% of the
planning target volume (PTV D95 BED1p). BED1( was calculated assuming a tumor a/f
ratio of 10. Following initial analyses, maximum biological equivalent dose to the planning
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target volume (PTVmax BED1g) was incorporated as an additional variable and the data
were reanalyzed in whole, with PTVmax BEDqq ultimately not selected as a predictor for
any endpoint. Specific SABR protocol and follow-up evaluations were conducted as
previously described [2].

Statistical Analysis

All statistical analyses were conducted with R (http://www.R-project.org; The R
Foundation). The significance level for all analyses was set at 0.05.

Baseline Characteristics Analysis and Study Endpoints

To address concerns for a small proportion of missing variables, we conducted multiple
imputations of the entire dataset. For each missing value, we imputed ten numbers for
robustness. The study population was randomly dichotomized into two groups: 80% in the
training and 20% in the testing group, respectively. These two groups had the same survival
rates (confirming appropriate random sampling). Continuous variables were summarized by
median and range, while categorical variables were summarized by frequency and
proportion. Comparisons of baseline characteristics between training and testing groups
were performed with t-test or Chi-square test, as appropriate. OS was calculated from SABR
completion to death or last follow-up (right-censored), and progression-free survival (PFS)
was calculated with both failure (at any site) or death as events. Time to progression (TTP)
was defined as the duration from SABR completion to failure at any site. Progression-free
rate (PFR) was defined as the proportion of patients without disease progression after
SABRI16. 17] calculated at 3- and 5-years in our study. The Kaplan-Meier method was used
for time-to-event analyses.

Nomogram Development

The training dataset (n=572) was used for initial nomogram development. The least absolute
shrinkage and selection operator (LASSO) was employed for variable selection to refine the
model structures for OS, PFS and TTP, with the optimal LASSO penalty determined using a
10-fold cross validation. The most parsimonious Cox proportional hazards regression
models for OS, PFS and TTP were then fitted to obtain parameter estimates, with all
insignificant predictors (p-value >0.05) excluded.

Nomogram Validation

Nomogram model validation was conducted in two steps. First, the concordance index (C-
index), defined as the time-dependent area under the receiver operating characteristic (ROC)
curvel!8] was calculated to evaluate the discrimination ability of the models. The C-index
ranges from 0.5 (random chance) to 1 (perfect prediction) and it is generally considered that
the model is good when C-index exceeding 0.7 and excellent when C-index over 0.8[19: 201,
Second, calibration plots were used to assess for concordance between nomogram-predicted
probability and Kaplan-Meier estimatel7]. Bootstrapping method was used with 1,000
resamplings to produce the calibration plot. A calibration curve of 45-degrees indicates a
perfect prognostic prediction.
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Recurrence Analysis with Predictors for TTP

RESULTS

To investigate the effects of different TTP-related predictors on specific progression type—
including total recurrence (TR), local recurrence (LR), regional recurrence (RR), and distant
metastasis (DM)—uwe calculated the cumulative incidences of recurrence using the Kaplan-
Meier method, with death as a competing risk. ROC curves were used to identify optimal
cut-off values for continuous predictors. Gray’s test was subsequently employed to compare
cumulative recurrence rates among groups.

Characteristics of All Included Patients

In total, 912 ES-NSCLC patients were consecutively treated with SABR from 2004 to 2015
at our institution, and 714 without pre-existing history of other malignancies were eligible
for analysis. Baseline characteristics of patients in the training and testing group are
presented in Table 1. No variables were significantly different between the two groups. The
median age of all patients was 74 years (range: 47-92), and gender proportions (male-to-
female) were essentially equivalent. The majority of patients (83%) had high performance
status (ECOG 0-1). Biopsy was performed for nearly all cases (99%). Roughly one-third of
patients (34%) were diagnosed with squamous cell carcinoma (SCC). Median tumor size
was 2.0 cm (range: 0.5-7.0); and most tumors were <3.0 cm (85%), followed by 3.0 to 5.0
cm in size (14%).

Survival and Recurrence Outcomes

Median follow-up time for the whole cohort was 59 months (interquartile range [IQR]: 39—
87). Median OS was 57 months (95% confidence interval [95% ClI]: 52-63), with 1-, 3-, and
5-year OS rates of 90%, 65%, and 49%, respectively. Median PFS was 40 months (95% CI:
34-45), with 1-, 3-, and 5-year PFS rates of 79%, 53%, and 40%, respectively. A total of 213
patients (30%) experienced disease recurrence, at a median TTP of 14 months (IQR: 6-24).

Nomogram Development

The preliminary Cox regression models for OS, PFS, and TTP, constructed from screened
predictors via LASSO, are listed in Supplementary Table 1. The final selected significant
predictors used for nomogram development and the effect of each predictor on the final
model were presented in Table 2, demonstrating age, gender, ECOG, CCI, DLCO, Sll, and
tumor size to be significant predictors for OS. Regarding PFS, only age, gender, CCl,
DLCO, SlI, and tumor size were significant; and for TTP, significant predictors included
tumor size and PTV D95 BED1g. These nomogram models of OS, PFS, and TTP were
established based on all significant predictors identified by LASSO. As shown in Figure 1,
the 3- and 5-year OS, PFS, and PFR can be estimated for each individual patient using these
nomogram models.

Nomogram Validation

In the training dataset (n=572), the C-indexes of the nomogram models for OS, PFS and
TTP were 0.73, 0.68, and 0.60, respectively. The corresponding C-indexes of the nomogram
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models in the testing dataset were 0.72, 0.66, and 0.59, respectively. The calibration plots
presented in Figure 2 and Supplementary Figure 1 demonstrated optimal consistency among
the predicted and observed prognoses for both the training and testing datasets.

Effect of TTP-related Predictors on Recurrence

Tumor size and PTV D95 BED,q were identified as significant TTP-related predictors in our
analysis. The optimal cut-off values for predicting progression were 2.45 cm for tumor size
and 113 Gy for PTV D95 BED1, via ROC analysis. Consequently, all patients were
dichotomized according to these optimal cut-off values (Figure 3 and Supplementary Figure
2).

In order to further investigate the specific effects of these factors on various types of
recurrence, we calculated the cumulative incidences of TR, LR, RR, and DM, using death as
a competing risk in these groups. The results are presented in Figure 3 and Supplementary
Figure 2, demonstrating that tumor size and PTV D95 BED;, were both significantly
associated with TR, LR, and DM endpoints. Cumulative 2- and 5-year LR rates were 6%
and 10% for patients with tumors <2.45 cm, and increased to 11% and 15% for patients with
tumors >2.45 cm (p=0.011). Demonstrating a similar trend, the corresponding 2- and 5-year
DM rates were 12% and 19% for smaller tumors (<2.45 cm), increasing to 19% and 27% for
larger tumors (>2.45 cm), respectively (p=0.019). Furthermore, the 2- and 5-year LR rates
were significantly higher for patients receiving PTV D95 BED <113 Gy: 9% versus 5%,
and 13% versus 8%, respectively (p=0.044). These findings were echoed with 2- and 5-year
DM rates as well: 20% versus 12%, and 28% versus 19%, respectively (p=0.010).

No significant associations were found between RR and tumor size (p=0.46) or PTV D95
BED g (p=0.17). The lack of significant association between RR and TTP-related predictors
may be attributed to the small number of RR events (total n=87) in our study, causing low
statistical power to detect significance for this endpoint. There is a trend noted in the
separation of RR rate curves observed between different subgroups (Supplementary Figure
2B and Supplementary Figure 2D), especially for patients receiving different radiation doses
(Supplementary Figure 2D). Thus, the association between RR and TTP-related predictors
may reach significance with increasing sample size.

Tumor location (central or peripheral) was included as a variable in the aforementioned
analyses and not identified as a prognostic predictor for survival or recurrence. To further
investigate, the potential role of tumor location on specific progression type was also
explored. The results showed that tumor location has no effect on TR (p=0.48), LR (p=0.11),
RR (p=0.62), or DM (p=0.70); thus, tumor location was not identified as a recurrence-
related predictor.

DISCUSSION

Based on a large patient population with extensive follow-up, we have constructed robust
nomogram-bhased prognostic models of OS, PFS, and TTP at 5-years after SABR for ES-
NSCLC. These nomogram models incorporate routinely available yet significant patient,
tumor, and treatment-related factors to generate accurate prognostic predictions for
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individual patients. In turn, such predictions can play an important role in patient risk
stratification and treatment decision making. Our models improve upon previously published
nomogramst® 81 in study population size, range of predictors, and evaluation of recurrence
endpoints, together resulting in enhanced predictive ability and potential applicability
towards clinical patient selection.

Given that 30% of patients with ES-NSCLC can experience regional or distant progression
after SABR, there is likely utility for integrating additional systemic therapy alongside
SABR alonel2 41, At the same time, previous studies!?] have demonstrated that widespread
utilization of adjuvant chemotherapy, in the absence of appropriate candidate selection, can
detrimentally affect patient outcomes. Therefore, the ability to select patients at high risk of
recurrence (who would benefit most from combining systemic therapy with SABR) is
essential.

To this end, our study identified both tumor size and PTV D95 BED; as predictors of TTP
following SABR for ES-NSCLC. Supporting initial nomogram findings, the cumulative
recurrence rate analyses confirmed the significance of these two variables with respect to
TR, LR, and DM. Such prognostic recurrence information can be helpful in selecting
patients for additional systemic therapy in the setting of clinical practice, and perhaps even
for refining trial enrollment criteria. According to our study, patients with tumors >2.45 cm
or who receive PTV D95 BED1y <113Gy may benefit most from consideration of additional
systemic therapy.

In our analysis, tumor size was also associated with survival outcomes after SABR for ES-
NSCLC. These findings are supported by previous studies, which indicate larger tumor size
as an independent predictor for negative prognosis (including LR)[> 8- 22-24] Multiple
studies have proved the dose-response relationship in large tumors for ES-NSCLC after
SABRI[25-27]  Taken together such data indicate that, when safe and feasible, higher doses
could perhaps be considered for optimal control of larger tumors. Dose boost to gross target
volume as previously reported [23] can be implemented to achieve higher dose and also spare
surrounding normal organs at the same time.

In addition, our study is novel in its incorporation of Sll, a comprehensive hematological
index based on the peripheral platelet, neutrophil and lymphocyte counts, with prognostic
significance. Sl has already been demonstrated as a strong prognostic predictor in a variety
of malignant tumors(28-311 including NSCLC managed with chemoradiotherapy or
surgeryl12-151: and our study is the first to date evaluating its predictive value in the setting
of SABR for ES-NSCLC, confirming Sl to be significantly associated with survival. SlI
which incorporates three hematological items was also superior to NLR and PLR as a
survival predictor, consistent with a prior study of esophageal cancer(32].

These findings are increasingly relevant in the current immunotherapy era. Cancer-related
inflammation is now known to play a crucial role at different stages of tumor development,
with extensive engagement of inflammatory cells(33]. Thrombocytosis, neutrophilia, and
lymphocytopenia, directly attributable to cancer-related inflammation, are in turn associated
with tumor proliferation, angiogenesis, and metastasis, together contributing to worse
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outcomes. Sl could show promise for selecting optimal candidates for immunotherapy,
which has demonstrated benefit in NSCLC through modulation of the systemic immune
condition[34].

Regarding other prognostic factors, age, gender, ECOG, and CCI were unsurprisingly
associated with survival in our study. Higher pre-treatment DLCO was also identified as a
significant predictor of survival after SABR for ES-NSCLC, while FEV1 was not, similar to
previous surgical reports[3> 36, Taken together, these data suggest that DLCO may be a
superior surrogate for pulmonary function and survival prediction in the setting of ES-
NSCLC.

Finally, while histology[?2 371 and SUV [ 381 have been reported as significant
prognostic factors for ES-NSCLC after SABR, neither were identified as significant in our
study. Regarding the former, we posit that our high institutional prescription doses (with
median BED g of 112.5 Gy for the study population) may mitigate the adverse prognostic
impact of SCC histology!39]. This hypothesis is corroborated by prior studies by Horner-
Rieber et all40] and Woody et all4l], both of which evaluated escalating prescription doses.
As for the latter, we did find pre-SABR SUVnax t0 be significantly associated with distant
failure (similar to previous report[38l), although not identified as a predictor for TTP in
general.

There are several limitations associated with the present study. First, these nomogram
models were developed using a single-institution retrospective database and would thus
benefit from external validation at additional treatment centers. We are taking steps to seek
external databases for additional validation and look forward to reporting the results of
external validation in a subsequent study, which would also provide a larger sample size and
may thus potentially elucidate an association between RR and TTP-related predictors.
Second, since the median BED ¢ of the prescription doses in our study is 112.5 Gy (which
falls into the optimal dose range for tumor control according to previous reports [39, 42—
43]), the applicability of our models in patients treated with lower BEDqq (<112.5 Gy) still
requires validation. Additionally, caution should be exercised prior to applying these
nomogram models in the setting of particularly large tumors (>5 cm), given the limited
number of such patients (n=7) within our study population, as well as patients with ultra-
central lesions (since ultra-central lesions are not treated with SABR per our institutional
standard of care). Finally, while the prognostic merits of SlI, PLR, and NLR after SABR are
certainly exciting and demonstrate promise, additional studies are required to confirm their
utility, particularly in the setting of SABR.

CONCLUSIONS

In summary, we have identified several highly significant predictors of OS, PFS, and TTP,
and applied these to construct 5-year predictive nomogram models for ES-NSCLC patients
after SABR. These models can generate accurate survival and recurrence outcome
predictions for individualized patients, thus facilitating risk prognostication and personalized
clinical decision-making. In turn, such nomograms could aid selection of candidates who
may benefit from systemic therapy in addition to SABR for ES-NSCLC.
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Figure 1.

Nomograms predicting 3- and 5-year prognoses for ES-NSCLC after SABR based on the
training set (n=572): (a) overall survival (OS); (b) progression-free survival (PFS); and (c)
progression-free rate (PFR). Note. to use the nomograms, the Score for each predictor is
obtained by drawing a vertical line upward to the Points Axis, and the Total Risk Score is
calculated by summating the scores associated with each predictor and is identified on the
Total Points Axis. Thus, the final predicted 3- and 5-year prognoses are read by drawing a
vertical line downward from Total Points to the lower scales.
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Figure 2.

Calibration plots validating predictive nomograms for overall survival (OS), progression-free
survival (PFS), and progression-free rate (PFR) at 5-years: (a) OS, (b) PFS, and (c) PFR in
the training set (n=572); and (d) OS, (e) PFS, and (f) PFR in the testing set (n=142)
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Recurrence rates among different subgroups: (a) local and (b) distant progression by
different tumor size (>2.45 vs. <£2.45 ¢cm); and (c) local and (d) distant progression by
different radiation dose (PTV D95 BED1g =113 vs. <113 Gy)
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Table 1.

Baseline patient, tumor, and treatment characteristics of all patients

| Testing Group

| p-value

Characteristics Training Group
NO. of Cases | 572 | 142 |
Patient Characteristics
Age, year 0.809
Median (Range) 73.5(46.7-89.8) 73.5(48.4-91.8)
Gender 0.548
Male 286 (50.0%) 67 (47.2%)
Female 286 (50.0%) 75 (52.8%)
ECOG score 0.910
0 44 (7.7%) 11 (7.7%)
1 425 (74.3%) 109 (76.8%)
2 95 (16.6%) 20 (14.1%)
3 8 (1.4%) 2 (1.4%)
CCl (continuous) 0.103
Median (Range) 3(2-12) 3(2-8)
CCl (categorical) 0.520
0-2 177 (30.9%) 40 (28.2%)
=3 395 (69.1%) 102 (71.8%)
FEV1,% of predicted 0.764
Median (Range) 65.0 (11-148) 65.0 (19-148)
DLCO, % of predicted 0.737
Median (Range) 58.0 (14-136) 59.5 (18-131)
NLR before SABR 0.730
Median (Range) 2.77 (0.03-25.36) 2.74 (0.39-14.04)
PLR before SABR 0.955
Median (Range) 140.16 (0.92-944.44) 145.7 (6.49-449.00)
SII before SABR 0.686
Median (Range) 621.58 (1.98-6005.51) | 616.96 (26.09-3931.45)
Tumor Characteristics
Tumor size, cm 0.905
Median (Range) 2.0 (0.5-7.0) 2.0 (0.5-6.0)
Tumor Histology 0.620
Non-SCC 365 (63.8%) 96 (67.6%)

Int J Radiat Oncol Biol Phys. Author manuscript; available in PMC 2021 January 01.

Page 25



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Kang et al.

Median (Range)

132.8 (64.6-236.2)

132.6 (80.4-216.8)

Characteristics Training Group Testing Group p-value

SCC 201 (35.1%) 44 (31.0%)
No pathology 6 (1.0%) 4 (1.4%)

Tumor location 0.516
Central 88 (15.4%) 25 (17.6%)
Peripheral 484 (84.6%) 117 (82.4%)

Tumor SUV .y 0.227
Median (Range) 5.9 (0.0-45.0) 5.0 (0.0-31.2)

Treatment Characteristics

SABR prescription (Gy/fraction) 0.910
50 Gy / 4 fractions 444 (77.6%) 111 (78.2%)
70 Gy / 10 fractions 82 (14.3%) 22 (15.5%)
54 Gy / 3 fractions 21 (3.7%) 4 (2.8%)
Other 25 (4.4%) 5 (3.5%)

PTV D95 BED;, (Gy) 0.194
Median (Range) 113.3 (46.7-199.1) 112.9 (53.3-150.1)

PTVnean BED19 (GY) 0.148

Page 26

Abbreviations: ECOG = Eastern Cooperative Oncology Group; CCI = Charlson comorbidity index; FEV1 = forced expiratory volume in 1 second;

DLCO = diffusing capacity of carbon monoxide; NLR = neutrophil-to-lymphocyte ratio; SABR = stereotactic ablative radiotherapy; PLR =

platelet-to-lymphocyte ratio; SIl = systemic immune-inflammation index; SCC = squamous cell carcinoma; SUVmax = maximum standard uptake

value of 18F-f|uorodeoxyg|ucose positron emission tomography scan; PTVmean BED10 = mean biological equivalent dose to planning target
volume; PTV D95 BED10 = minimum biological equivalent dose to 95% of planning target volume.
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Table 2.

Hazard ratios (with 95% confidence intervals) of nomogram parameters for OS, PFS, and TTP

| os | PFS | TTP
Parameter | HR (95% CI) | p-value | HR (95% ClI) | p-value | HR (95% CI) | p-value
Age | 1.0349 (1.0201-1.0499) | <0.001 | 1.0279 (1.0141-1.0418) | <0.001 | — | —
Gender
Male 1 (reference) - 1 (reference) - — —
Female 0.6994 (0.5481-0.8925) 0.004 0.7150 (0.5699-0.8969) 0.004
ECOG score
0-1 1 (reference) - — — — —
2-3 1.4426 (1.0888-1.9113) 0.010
ccl
0-2 1 (reference) - 1 (reference) - — —
>3 1.5913 (1.1942-2.1205) 0.002 1.4135 (1.0922-1.8294) 0.009
DLCO, %ofpredicredl 0.9806 (0.9735-0.9876) | <0.001 | 0.9869 (0.9811-0.9928) | <0.001 | — | —
Sl | 1.0002 (1.0001-1.0003) | 0.007 | 1.0002 (1.0001-1.0003) | 0.001 | — | —
Tumor size | 1.1673 (1.0363-1.3148) | 0.011 | 1.1632 (1.0449-1.2950) | 0.006 | 1.2338 (1.0685-1.4248) | 0.004
PTV D95 BED;, | — | — | — | — |O.9847 (0.9737—0.9958)| 0.007

Abbreviations: OS = overall survival; PFS = progression-free survival; TTP = time to progression; HR = hazard ratio; Cl = confidence interval.
Other abbreviations as in Table 1.
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