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Abstract

Lung carcinogenesis is a complex and stepwise process involving accumulation of genetic
mutations in signaling and oncogenic pathways via interactions with environmental factors and
host susceptibility. Tobacco exposure is the leading cause of lung cancer, but its relationship to
clinically relevant mutations and the composite tumor mutation burden (TMB) has not been fully
elucidated. In this study, we investigated the dose-response relationship in a retrospective
observational study of 931 patients treated for advanced stage non-small cell lung cancer
(NSCLC) between April 2013 and February 2020 at the Dana Farber Cancer Institute and Brigham
and Women’s Hospital. Doubling smoking pack-years was associated with increased KRAS%2C
mutations and less frequent EGFR¥/19 and EGFR-855R mutations, while doubling smoking-free
months was associated with more frequent EGFRL5%8R. |In advanced lung adenocarcinoma,
doubling smoking pack-years was associated with an increase in TMB, while doubling smoking-
free months was associated with a decrease in TMB, after controlling for age, gender and stage.
There is a significant dose-response association of smoking history with genetic alterations in
cancer-related pathways and tumor mutation burden in advanced lung adenocarcinoma.
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Introduction

Smoking is associated with specific genetic changes that give rise to histologically distinct
lung cancers. The consistent effects of smoking on the lung cancer genome are well
documented in a few oncogenes and oncogenic drivers. EGFR, KRASand TP53are the
three most frequently mutated genes in Non-small cell lung cancer (NSCLC), with mutation
incidence of up to 50% in different patient populations.

To date, most studies have focused on the relationship between smoking status and
oncogenic drivers. However, lung carcinogenesis is a complex and stepwise process
involving acquisition of multiple genetic mutations through interactions with environmental
factors and host susceptibility (1). The incorporation of clinically relevant target sequences
into Next Generation Sequencing (NGS) panels enables a more comprehensive
characterization of the cancer genome alterations and provides more possibilities for
individualized cancer-patient care, especially in advanced-stage lung cancer (2). The genetic
alterations can be analyzed individually or by pathways. Moreover, the number of tumor
mutations per megabase found in clinically relevant genes, known as Tumor Mutation
Burden (TMB), is emerging as a potential predictive biomarker for the response to immune
checkpoint inhibitors (ICIs) (3). However, prolonged turnaround time, high expense for
TMB assessment and variations across platforms and assays limit its standardization and
widespread use. (4,5)

Molecular epidemiologic studies have examined the qualitative impact of smoking on
genomic changes in NSCLC. These analyses were conducted based on the assumption that
the association is constant within each smoking category conditional on relevant covariates
(6). However, detailed smoking information has not yet been fully utilized through
categorization of continuous variables (7). Difficulty in data collection has limited studies of
quantitative effect of smoking history on somatic mutations. A dose-response analysis is
needed to quantify the effect of smoking history as a continuous variable rather than simply
designating patients into never/ever smokers. With more detailed information on smoking,
comprehensive genomic change assessments and delicate data on patient outcomes, we
investigated the dose-dependent association in a group of 931 advanced NSCLC patients
with prospectively collected detailed smoking histories and clinical NGS genetic profiling of
275-447 genes from April 2013 and February 2020. Specifically, we investigated 1) how
smoking metrics impact the likelihood of EGFR and KRAS mutations at both the gene and
variant-specific level; 2) how smoking metrics impact the individual mutations in 10 cancer-
related pathways; 3) and the dose-response relationship between smoking history and TMB.

Material and Methods

Clinical samples/patients

Demographic and clinical data including age at diagnosis, gender, ethnicity, histological
subtypes, stage and smoking metrics were prospectively collected from patients with
informed written consent to a correlative research study (DF/HCC protocol #02-180). We
identified advanced-stage NSCLC patients (stage 111 or 1VV) whose tumors underwent
successful targeted NGS between April 2013 and February 2020, at the DFCI and BWH (8).
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Smoking history were obtained from patients and recorded in the Thoracic Oncology Basic
Assessment of Cancer and Clinical Outcomes (TOBACCO) (9). Smoking status included
never smokers (< 100 cigarettes), former smokers (quit > 12 months before diagnosis) and
current smokers (quit < 12 months before diagnosis or currently still smoking). Smoking
pack-years, defined as packs/day (1 pack = 20 cigarettes) * years of smoking, was directly
extracted from TOBACCO. Smoking-free months were calculated as from smoking
cessation to diagnosis in ever smokers.

Mutation detection/OncoPanel

Sample collection and DNA extraction was performed as previously described (10).
OncoPanel was designed for detection of Single Nucleotide Variants (SNV), small Insertions
and Deletions (InDel), Copy Number Variation (CNV), and Structural Variant (SV) to guide
treatment selection. There are three versions of OncoPanel including 275, 300, and 447
genes. OncoPanel was only conducted on tumor-derived samples. However, a series of
systematic filtering procedure was conducted to remove the potential polymorphisms based
on the allele frequency at the population level of greater than 0.1% in the Exome Sequencing
Project (ESP) database (RRID: SCR_012761) and on an in-house panel of control samples.
Details of the bioinformatic analysis and filtering procedures can be found in previous
studies (10,11). TMB was defined as the number of somatic, nonsynonymous, SNV and
small InDel mutations per megabase (Mb) of genome examined; TMB was calculated from
the DFCI OncoPanel NGS platforms as previously described (8,10).

Statistical Analysis

Patients were classified based on smoking status, smoking pack-years and smoking-free
months. In ever smokers, smoking pack-years and quit date were identified and follow-up
time since smoking cessation was assigned. Categorical smoking pack-years were based on
tertiles (never smokers, 1-19 [PYs], 20-39 [PY's] and > 40 [PYs]) and categorical smoking-
free months were based on quartiles (0—4 [mo], 4-178 [mo], 178-364 [mo], > 364 [mo]
(30.3 yrs) in ever smokers. Categorical and continuous variables were summarized
descriptively using proportions and medians. Differences between continuous variables were
tested using the Wilcoxon-Rank Sum test and Fisher’s exact test was utilized to test
associations between categorical variables. Genomic landscape were discovered using R
software, version 3.6.1 and R package maftools (12).

Base 2 log transformation was used for TMB, smoking pack-years and smoking-free months
to meet the linearity assumption and to facilitate easy interpretation (Supplementary Figs.
S1-3). Since smoking status was defined based on smoking-free months, only one of them
was included in the analysis to avoid collinearity. Because smoking-free months and
smoking pack-years are partly dependent, we conducted an adjusted analysis to examine the
effect of these two parameters in ever smokers in our cohort.

The correlation between smoking metrics and mutations in cancer-related pathways was
evaluated using logistic regression. Adjusted analysis was similarly conducted after
controlling for age at diagnosis, gender, histological subtypes and stage.
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Correlation between smoking history and TMB was assessed first by utilizing the
generalized additive model (GAM) to allow for more flexibility (13). If a significant non-
linear association existed, then piecewise regression was utilized after controlling for the
same clinical covariates.

In all advanced-stage NSCLC patients:

Logr(TMB) = f + f1smoking status + s(logy(pack — years)) +
Prage + P3gender + fystage + f5histological subtype

In ever smokers:

Logy(TMB) = f + s(logy( pack—years )) + s(loga(smoking — free months)) +
prage + Ppgender + p3stage + pyhistological subtype

Stratified analyses were similarly conducted based on histological subtypes and smoking
status. All p-values were two-sided and confidence intervals were at the 95% level, with
statistical significance defined as < 0.05. False discovery rate (FDR) correction was
conducted to control for multiple comparison.

1. Clinical and demographic characteristics by smoking status

A total of 931 advanced-stage NSCLC patients were included in this study (Table 1). There
were 239 never smokers, 438 former smokers, and 254 current smokers. There were 764
patients with adenocarcinoma, 57 with squamous cell carcinoma, and 110 with other
histologies. Patients with adenocarcinomas were more frequently represented because
OncoPanel is routinely performed in these patients to identify the oncogenic drivers that can
be effectively treated with targeted agents while these are rare in squamous cell carcinoma
and other histologies. Former smokers made up the highest proportion of adenocarcinoma
(350/764, 45.8%) and squamous cell carcinoma (28/57, 49.1%) patients. Current smokers
had a larger median of smoking pack-years (40 [PYs]) compared to former smokers (24
[PYs]).

2. Genomic landscape of advanced NSCLC patients in relation to smoking status

Substantial differences in the affected genes, mutation spectrum and TMB were found across
different smoking subgroups (Figure 1). A distinct difference was observed in the most
frequently mutated genes across different smoking statuses. 7P53was highly mutated
regardless of smoking status. In never smokers, EGFR (51%) was the most commonly
mutated gene, and TET2(8%), 7SC2 (7%), ARIDZ2 (7%), ERBBZ2 (71%) and PIK3CA (6%)
mutations were observed at a higher prevalence than in former or current smokers. In
contrast, KRAS mutations were predominant in current (33%) and former smokers (31%),
and they had a higher prevalence of STKZ1 (former smokers 13%, current smokers 14%,
respectively), NVFI (former smokers 12%, current smokers 15%, respectively), KEAPI
(former smokers 13%, current smokers 20%, respectively), and SMARCA4 mutations
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(former smokers 10%, current smokers 17%, respectively) (Figure 1A). C>T transitions
were the most frequent type of SNV irrespective of smoking status. C>G transversions were
the second-most frequent type of SNV in never smokers while C>A transversions were
enriched in ever smokers. There was a statistically significant association between smoking
and transversion events (£ < 0.001), consistent with previous studies (14-16) (Figure 1B).

Mutational signature—Based on the Catalogue of Somatic Mutations in Cancer
(COSMIC), the mutational signature of never smokers with NSCLC in our cohort was the
most similar to signature 1, spontaneous deamination of 5-methylcytosine, and signature 7,
UV exposure. Signature 13, APOBEC cytidine deaminase (C>G), signature 4, exposure to
tobacco (smoking) mutagens, and signature 6, defective DNA mismatch repair, were more
common signatures in former and current smokers (Figure 1C).

Co-mutation/mutually exclusive patterns—In never smokers, 7P53and EGFR
mutations highly co-occurred while KRAS, ERBBZand EGFR mutations in the RAS/RTK
pathway were mutually exclusive (P< 0.001). In former smokers, STK11, KRAS, KEAP],
SMARCA4 and NTRK3 mutations highly co-occurred while EGFRand TP53 were
mutually exclusive with S7TKZ1and KRAS (P< 0.001). In current smokers, in addition to
the co-mutation of S7TK11and KEAPI, NF1and TP53 mutations significantly co-occurred,
while A7TMand KRAS mutations were mutually exclusive with 7P53 mutations (P < 0.001)
(Figure 1D).

3.1 Relationship between smoking metrics and EGFR and KRAS

Smoking history was inversely associated with frequency of EGFR mutation in a statistically
significant dose-dependent manner, with the highest frequency observed in never smokers
(50%) and in former smokers with > 364 months (30.3 years) since smoking cessation
(47%). In contrast, smoking pack-years were positively associated with KRAS mutation
frequency, with the highest frequency of 47% observed in smokers with > 40 pack-years
(Figure 2). This dose-dependent association was also observed with EGFRL6%R, EGFRre/19
and KRASG12C mutations at the variant level. EGFRL655R and EGFR/19 had the highest
mutation rates of 39.8% and 39.2% in never smokers and 31.7% and 30.8% in former
smokers with > 30.3 years of smoking cessation, respectively; KRASZ22C was the most
common mutation (37.6%) in smokers with > 40 pack-years (Figure 2).

In multivariable analysis, EGFR /19 EGFRL858R mutations were most significantly
enriched in never smokers, followed by former and current smokers [EGFR/29 OR = 0.35,
P<0.001, OR = 0.09, A< 0.001, respectively; EGFR558R OR = 0.26, P< 0.01 and OR =
0.04, P< 0.01, respectively]. Conversely, KRASCLZC and KRASCI2Y mutations were highly
enriched in former and current smokers (KRASGZ2C OR = 48.28, P< 0.01, OR = 54.51, P<
0.01, respectively; KRASG2VOR = 6.51, P=0.01, OR = 6.67, P=0.01, respectively).
Doubling smoking pack-years was associated with decreased EGFR /19 (OR = 0.47, P<
0.001) and EGFRL856R (OR = 0.62, P< 0.001) mutations in advanced NSCLC patients. In
contrast, doubling smoking pack-years was associated with increased KRASGZ2C mutation
(OR =1.42, P<0.001). In ever smokers, doubling smoking-free months was positively
associated with EGFRL858R mutation (OR = 1.31, £=0.03) and doubling smoking pack-
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years was associated with a decreased risk of EGFR/19 mutation (OR = 0.53, £< 0.001)
(Figure 3A, B). Doubling smoking pack-years was associated with increased KRASG12C
mutation (OR = 1.42, £<0.001).

3.2 Relationship between smoking metrics and somatic mutations in cancer related

pathways

We assessed the impact of different smoking metrics on the likelihood of somatic mutations
in 10 cancer-related pathways using logistic regression controlling for related clinical
variables (17). Smoking was significantly associated with mutations in the RTK/RAS, PI3K,
Nrf2, and P53 pathways. KRAS (OR = 10.11, A< 0.01), ERBB4(OR = 3.78, < 0.01),
PDGFRA (OR =8.50, P<0.01), NTRK3(OR =5.49, P<0.01), NFI(OR =3.18, P<0.01)
and BRAF mutations (OR = 4.95, £< 0.01) in the RTK/RAS pathway were more likely to
occur in current smokers compared to never smokers. Additionally, STK11Z (OR =5.00, P<
0.01) mutations in the PI3K pathway, KEAPI (OR =9.91, P< 0.01) mutations in the Nrf2
pathway, as well as CDKNZA (OR = 3.16, P< 0.01), 7P53(OR = 2.14, < 0.01) and ATM
(OR =2.33, < 0.01) mutations in the P53 pathway were enriched in current smokers
(Figure 3C). Doubling smoking pack-years was associated with a decreased risk of EGFR
(OR =0.67, P<0.01) and an increase in KRAS (OR = 1.46, £< 0.01) mutations while
doubling smoking-free months was associated with decreased 7P53 mutations (OR = 0.87, P
< 0.01) (Supplementary Fig. S4).

3.3 Dose-response relationship between smoking history and TMB

Tobacco smoking was significantly associated with higher TMB and a dose-dependent
association was consistently observed in different smoking metrics subgroups (Figure 3D, E,
F). Smoking pack-year was positively associated with TMB by tertiles (median TMBs of 6.8
mut/Mb, 8.2 mut/Mb, 9.9 mut/Mb, and 11.9 mut/Mb in never smokers and smokers with 1—
19 [PYs], 20-39 [PYs], and >40 [PYs], respectively; £<0.001) while smoking-free months
were inversely associated with TMB in a dose-dependent manner (median TMBs of 12.1
mut/Mb, 10.9 mut/Mb, 9.7 mut/Mb, and 8.4 mut/Mb in ever smokers with smoking-free
months 0—-4 [mo], 4-178 [mo], 178-364 [mo], and >364 [mo] (30.3 yrs), respectively; P<
0.001). The adjusted relationship between log,(pack-years) and log,(TMB) was significantly
non-linear (P < 0.001 for the nonlinear contribution), while logo(smoking-free months) was
negatively associated with logo(TMB) in all advanced NSCLC patients and ever smokers
(Table 2, Supplementary Figs. S5 and S6).

Due to the nonlinear association between log,(pack-years) and log,(TMB), examination of
the data showed that nonlinearity can be modeled using a piecewise linear model. In
multivariable analysis, only the slope before the change point logs(pack-years) = 5.93 was
statistically significant (effect = 1.15, £< 0.001), suggesting doubling pack-years was
associated with a 1.15-times increase in TMB in all advanced NSCLC patients
(Supplementary Fig. S7). To control for the potential confounding effect of histology on
TMB, we also analyzed the effect of smoking history in the subset of patients with different
histologies. In advanced lung adenocarcinoma, a significant linear association between
log,(pack-years) and log,(TMB) was observed, suggesting doubling smoking pack-years
was associated with 1.12 times increase in TMB (P < 0.001).
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We restricted our analysis further to ever smokers by controlling for smoking-free months
instead of smoking status in all advanced NSCLC. Similarly, only the slope before the
change point of log,(pack-years) = 5.36 was statistically significant. Multivariable analysis
suggested that doubling pack-years was associated with a 1.14-times increase (P< 0.001) in
TMB, while doubling smoking-free months was associated with a 0.96-times decrease in
TMB (P<0.001) (Table 2). In advanced lung adenocarcinoma, doubling smoking pack-
years was associated with 1.11-times increase (P < 0.001) and doubling smoking-free
months was associated with 0.95 times decrease in TMB (P < 0.001) (Table 2).

Discussion

To accurately and reliably determine the association between tobacco smoking, somatic
mutations and the composite TMB in advanced NSCLC cohort, we conducted this large
retrospective analysis of 931 advanced NSCLC patients with OncoPanel results and
prospectively collected smoking information. (i) We found distinct differences in the
genomic landscapes of patients with different smoking statuses; (ii) we determined the
likelihood of the two most common oncogenic drivers, EGFR and KRAS mutations, by
smoking status and by smoking history in a dose-response relationship at both the gene and
variant-specific level; (iii) we determined the likelihood of mutations in cancer-related
pathways at the gene level by smoking status and by smoking history in a dose-response
relationship; and (iv) we assessed the dose-response relationship between smoking history
and TMB.

The effect of smoking status on somatic mutations in NSCLC patients has been limited to a
few oncogenic driver genes in previous studies. 7P53and KRAS mutations are reported
more frequently in lung cancers arising in smokers, while £GFR mutations are 6.29-fold
higher in never smokers than in ever smokers among Caucasian/mixed ethnicity patients
(18). Our results suggested that EGFR /19, EGFRL856R mutations were most significantly
enriched in never smokers, followed by former and current smokers while KRASZ22C and
KRASS12V mutations were inversely associated with smoking status. In addition to smoking
status, we discovered the effect of various smoking metrics on mutations at the gene level in
10 cancer-related pathways including the RTK/RAS, PI3K, P53, and Nrf2 pathways. In
previous studies, the relative risk of KRAS mutations was associated with increased tobacco
consumption, with a 6-fold higher risk for smokers with more than 15 pack-years compared
to never smokers (19). We determined the dose-dependent association of smoking pack-
years and smoking-free months with EGFR and KRAS mutations at both the gene and
variant levels. Smoking pack-years have a significant predictive value for the presence of
both EGFRand KRAS mutations, and smoking-free months could predict the presence of
TP53 mutation. Our multivariable analyses are consistent with the hypothesis that KRAS
mutations are an early event in smokers and may lead to lung cancer as smoking pack-years
increases, explaining the lack of impact of smoking-free months on the risk of lung cancer
development. This is supported by the observed variant-level dose-response association in
which smoking pack-years significantly increased the likelihood of KRASGZ2C (OR = 1.42,
P <0.01), which is the most common mutation in KRAS, while smoking-free months lacked
impact (20). This finding is further supported by the observation that former and current
smokers have similar proportions of KRAS mutations (Figure 1). Overall, our results
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support that permanent DNA damage by tobacco carcinogens acquired early on while
smoking is the major source of most KRAS-mutated NSCLC. Thus, the likelihood that a
patient with NSCLC develops KRAS mutations, especially KRASCLZC is determined by
smoking pack-years and does not decrease significantly over time upon smoking cessation.
In contrast, EGFR mutations are impacted by both smoking pack-years and smoking-free
months. Longer smoking pack-years is associated with a decreased risk of developing
EGFR!19 mytations, while smoking-free months increases the likelihood of harboring an
EGFRL8%8R mutation. Both EGFR!19 and EGFR-655R mutations have a favorable response
to EGFR TKIs. However, these results should not be misinterpreted as suggesting that
smoking protects against EGFR mutation in advanced NSCLC patients (20).

TMB accumulates with smoking pack-years and declines with time since smoking cessation.
Previous studies focused on the differences in TMB by smoking status, with a consistent
conclusion that smokers have a higher median TMB than never smokers (21-24). TMB, as a
potential predictor for ICls, was mostly defined as a categorical variable based on various
thresholds (21,25-27). In NSCLC, TMB > 15 mut/Mb is more common in current/former
smokers compared to never smokers (21,22,25-28). Our study, for the first time, illustrates a
dose-dependent association between quantitative smoking history and TMB in an advanced
NSCLC cohort. Adjusted analysis showed that smoking pack-years and smoking-free
months were independent predictive factors for TMB. Although smoking pack-years has a
non-linear association with TMB, this could be explained by the heterogeneity of histology
and the limited sample size of patients with extreme large smoking pack-years. In stratified
analysis by histology, significant linear associations were observed in adenocarcinoma, as
doubling smoking pack-years was associated with a 1.11-times increase and doubling
smoking-free months lead to a 0.95-times decrease in TMB (Table 2). A non-significant
linear association between smoking history and TMB was observed in squamous cell
carcinoma due to the limited sample size. This association needs to be confirmed in a larger
cohort of patients with this smoking-related malignancy. Similar results of smoking pack-
years on TMB were observed in The Cancer Genome Atlas (TCGA) data, but with smoking-
free interval undiscovered (29). Smoking pack-years had a larger effect on TMB in current
smokers than in former smokers, which is supported by the observed significant alleviating
effect of smoking-free months (Supplementary Fig. S8-S9).

Admittedly, our study has several limitations. Our analysis was based on the TMB calculated
from Oncopanel and harmonization of TMB from different panels and assays before
generalizing the association is necessary. Limited by the characteristic of our study
population, squamous cell carcinoma was underrepresented and the association needs to be
confirmed in a larger cohort.

In conclusions, our study first clarifies the dose-dependent association between detailed
smoking history and TMB in advanced lung adenocarcinoma. Our results support the public
health effort on a non-smoking lifestyle and confirms the benefit of quitting smoking early.
Moreover, it provides important implications that smoking history may be utilized as an
easily obtainable surrogate for TMB to make prompt treatment decision and enhance the
proportion of patients who may benefit from ICls. Finally, detailed smoking history should
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be prospectively collected in clinical practice and the clinical utility should be further
studied.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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This study clarifies the relationship between smoking history and clinically relevant
mutations in non-small cell lung cancer, revealing the potential of smoking history as a

surrogate for tumor mutation burden.

Significance
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Figure 1. Mutation landscape in advanced NSCL C patients by smoking status
Mutation landscape in advanced NSCLC patients by smoking status. A. Oncoplot of the top

10 mutated genes in each smoking group in our cohort. Each row represents a gene and each
column represents a sample. Genes are ordered by mutation frequency and are differentially
colored based on different mutation types. B. Transition and transversion plot displays
distribution of Single Nucleotide Variants (SNV) classified into six transition and
transversion events. Stacked bar plot (bottom) shows distribution of mutation spectra for
every sample. C. Mutational signatures identified in each smoking subgroup. The j~axes
indicate exposure of 96 trinucleotide motifs to the overall signature. Each plot title indicates
the best match against validated Catalogue of Somatic Mutations in Cancer (COSMIC)
signatures and cosine similarity value along with the proposed etiology. D. Mutually
exclusive and co-occurring gene pairs are displayed as a triangular matrix. Green indicates
tendency toward co-occurrence, whereas pink indicates tendency toward exclusiveness.
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Figure 2. Mutation rates of EGFR and KRAS by smoking metrics
EGFRand KRAS mutation rates in different smoking subgroups based on smoking status,

smoking pack-years and smoking-free months. (Upper) EGFR and KRAS mutation rates by
various smoking metrics. (Middle) EGFR mutation rates by smoking metrics at the variant
level. (Down) KRAS mutation rates by smoking metrics at the variant level.
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Figure 3. Effect of smoking metrics on mutationsand TMB
A. Odds ratios of EGFR and KRAS variant-specific mutations for smoking pack-years. B.

Odds ratios of EGFR and KRAS variant-specific mutations for smoking-free months. C.
Odds ratios of somatic mutations in cancer related pathways for former and current smokers
obtained from multivariable logistic regression controlling for age, gender, stage and
histological subtypes. D. TMB is significantly associated with smoking status, with the
highest median TMB observed in current smokers (12.1 mut/Mb), followed by former and
never smokers (9.1 mut/Mb and 6.8 mut/Mb, respectively). E. All patients were divided into
never smokers and ever smokers and smoking pack-years in ever smokers were divided into
tertiles. Smoking pack-years are significantly associated with TMB. F. Ever smokers were
divided based on quartiles of smoking-free months. Smoking-free months are significantly
associated with TMB. Pairwise comparisons by Wilcoxon test were conducted and FDR
adjusted p-values are labeled. A< 0.05 is considered statistically significant.
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Table 1.

Major clinicopathological features of 931 NSCLC patients by smoking status

Page 15

Smoking Status

Never Smoker (n =

Former Smoker (n=

Current Smoker (n =

239) 438) 254) Total (N = 931)

Age at diagnosis, median (SD), y 61 (13) 68 (10) 60 (9) 63 (11)
Sex, n (%)

Male 151 (63) 252 (58) 139 (55) 542 (58)

Female 88 (37) 186 (42) 115 (45) 389 (42)
Ethnicity, n (%)

White 191 (80) 402 (92) 211 (83) 804 (87)

Asian 33 (14) 9(2) 14 (6) 56 (6)

Black 5(2) 14 (3) 19 (8) 38 (4)

Hispanic 4(1) 5(1) 4(1) 13(1)

Unknown/Others 6 (3) 8(2) 6 (2) 20 (2)
Pathology, n (%)

Adenocarcinoma 219 (92) 350 (80) 195 (77) 764 (82)

Squamous Cell Carcinoma 12 (5) 28 (6) 17 (6) 57 (6)

Others 8(3) 60 (14) 42 (17) 110 (12)
Stage, n (%)

I 43 (18) 133 (30) 101 (40) 277 (30)

v 196 (82) 305 (70) 153 (60) 654 (70)
Smoking pack-years, median (SD), py 0 (0) 24 (24) 40 (20) 20 (24)
Smoking-free months, median (SD), mo NA 261 (170) 1(3) 161 (191)
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Table 2.

Effect of smoking history in all NSCLC and in adenocarcinoma ever smokers

Page 16

All NSCLC Ever Smokers (n=692)

Adenocarcinoma Ever Smokers (n=545)

Univariable Analysis

Multivariable Analysis

Univariable Analysis

Multivariable Analysis

Estimate Estimate (95% Estimate Estimate (95%

Parameters (95% ClI) P Cl) P (95% ClI) P Cl) P
1.00 (1.00-

Age NA NA 1.00 (1.00-1.01) 0.10 NA NA 1.01) 0.02
0.91 (0.81-

Male vs female NA NA 0.95 (0.85-1.05) 0.30 NA NA 1.03) 0.15

Squamous cell

Carcinoma vs

Adenocarcinoma NA NA 1.2 (0.97-1.49) 0.09 NA NA NA NA

Others vs

adenocarcinoma NA NA 1.1 (0.94-1.27) 0.23 NA NA NA NA
0.90 (0.79-

Stage IV vs 1l NA NA 0.93 (0.84-1.04) 0.22 NA NA 1.02) 0.10

Doubling Smoking 1.16 (1.10- 1.13(1.07- 1.11 (1.04-

pack-years 1.23) <0.001 | 1.14(1.08-1.21) | <0.001 1.19) <0.001 1.24) <0.001

Doubling Smoking- 0.97 (0.95- 0.97 (0.95- 0.95 (0.92-

free months 0.98) <0.001 | 0.96 (0.94-0.98) | <0.001 0.99) <0.001 0.99) <0.001

*
Only the statistically significant slopes for smoking pack-years are presented in the table.
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