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Abstract

Whnt/B-catenin pathway alterations in non-small cell lung cancer (NSCLC) are associated with
poor prognosis and resistance. In 598 stage I11-1V NSCLC patients receiving platinum-based
chemotherapy at MD Anderson Cancer Center (MDACC), we correlated survival with 441 host
SNPs in 50 Wnt pathway genes. We then assessed the most significant SNPs in 240 Mayo Clinic
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patients receiving platinum-based chemotherapy for advanced NSCLC, 127 MDACC patients
receiving platinum-based adjuvant chemotherapy and 340 early stage MDACC patients
undergoing surgery alone (cohorts 2—4). In multivariate analysis, survival correlates with SNPs for
AXIN2 (rs11868547 and rs4541111, of which rs11868547 was assessed in cohorts 2-4), Wnt-5B
(rs12819505), CXXC4 (rs4413407) and WIF-1 (rs10878232). Median survival was 19.7, 15.6, and
10.7 months for patients with 1, 2, and 3-5 unfavorable genotypes, respectively (p= 3.8x1079).
Survival tree analysis classified patients into two groups (MST 11.3 vs 17.3 months, p=4.7x1078),
None of the SNPs achieved significance in cohorts 2—4; however, there was a trend in the same
direction as cohort 1 for 3 of the SNPs. Using online databases, we found rs10878232 displayed
expression quantitative trait loci (eQTL) correlation with the expression of LEMD3, a neighboring
gene previously associated with NSCLC survival. In conclusion, results from cohort 1 provide
further evidence for an important role for Wnt in NSCLC. Investigation of Whnt inhibitors in
advanced NSCLC would be reasonable. Lack of a SNP association with outcome in cohorts 2—4
could be due to low statistical power, impact of patient heterogeneity, or false positive
observations in cohort 1.

Keywords
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Introduction

Lung cancer is the world’s leading cause of cancer death, and non-small cell lung cancer
(NSCLC) accounts for 80-85% of lung cancer cases. Cisplatin- or carboplatin-based
combinations are generally used in metastatic NSCLC,2 and yield median survival times
(MSTs) of 8-10 months.3 Platinum-based regimens are combined with radiotherapy for
inoperable stage I11A and 111B NSCLC,* with MSTs of 15-18 months,® and adjuvant
platinum-based chemotherapy increases 5-year survival rates by approximately 5% in
patients with resected NSCLC, with the major benefit being seen in stages 11 and 111.6

The Wingless-type protein (Wnt) signaling pathway helps maintain cancer stem cells,’ and
signals through the major (“canonical”) Wnt pathway via p-catenin and through various
secondary (“non-canonical”) pathways.”8 If Wnt is not present, p-catenin is phosphorylated
by a complex consisting of Axis inhibition protein (AXIN), adenomatous polypaosis coli
(APC) and glycogen synthase kinase-3p (GSK-3p), and this phosphorylation results in its
proteolytic degradation.® If Wnt is present, it complexes with members of the Frizzled
(FZD) family of receptors, lipoprotein receptor-related protein (LRP), Disheveled (Dvl) and
AXIN,’8 thereby inhibiting GSK-3p and preventing p-catenin destruction.’-8 f-catenin then
migrates to the nucleus and complexes with members of T-cell factor (TCF)/Lymphoid
enhancer-binding factor (LEF) family of transcription factors,8 and interacts with various
transcriptional coactivators, such as CAMP response element-binding protein (CREB)-
binding protein (CBP) or its homolog p300.8 This ultimately leads to expression of cyclin
D1,79 c-Myc,” and other target genes.
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There are also several Wnt inhibitors, including some members of the Wnt family itself
(Wnt-5a and -5b),10 secreted frizzled-related proteins (sFRPs) 7, Wnt inhibitory factor-1
(WIF-1),” Cerberus,” Disabled-2 (Dab2),8 members of the Dickkopf (Dkk) family,” and the
Dvl antagonists ldax (coded by the CXXC4 genell) and human homolog of Dapper
(HDPR1).12

In NSCLC cell lines and/or xenografts, Wnt pathway activation, overexpression of various
Whnt pathway components or aberrant methylation or down-regulation of expression of Wnt
pathway inhibitors is associated with increased cell proliferation or xenograft growth and
with increased cellular motility and invasion.13 Similarly, in resected NSCLC tumor
samples, Wnt pathway activation, overexpression of various Wnt pathway components or
aberrant methylation or down-regulation of expression of Wnt pathway inhibitors is
associated with poor prognosis.1® Wnt signaling may also be associated with resistance to
cisplatin, docetaxel and radiation.13

Cancers “inherit” genes from the host, and host genotype single nucleotide polymorphisms
(SNPs) can thereby affect tumor behavior. Across a range of malignancies, various Wnt
pathway component SNPs or SNP interactions have correlated with risk of cancer
development,14-16 or with tumor grade,1” stage,1” metastases,4 or prognosis.14:18.19
Exploration of the impact of Wnt pathway SNPs in NSCLC has to date been very limited.20
Because the Wnt pathway appears to be very important in NSCLC, and because Wnt
signaling is associated with resistance to platinums in cell lines, we hypothesized that Wnt
signaling pathway SNPs would correlate with survival of platinum-treated patients with
stage I11-1V NSCLC.

Patients for this study were from the University of Texas MD Anderson Cancer Center
(MDACC) and from the Mayo Clinic, recruited according to protocols approved by the
Institutional Review Boards of the two institutions. All patients gave written informed
consent. From each patient, blood was drawn into heparinized tubes, and clinical,
demographic, therapy and follow-up data were recorded.

We initially assessed 598 MDACC patients with inoperable stage I11-1VV NSCLC and no
prior chemotherapy that were receiving platinum-based chemotherapy. Of these, 331 also
received radiotherapy.

In secondary analyses to assess whether our initial observations could be extrapolated to

other NSCLC populations, we assessed 240 consenting Mayo Clinic patients receiving first
line platinum-based chemotherapy alone (100 patients) or combined with radiotherapy (140
patients) for inoperable stage 111 (106 patients) or 1V (134 patients) NSCLC (cohort 2). We
also assessed 127 MDACC patients with resected NSCLC who received adjuvant platinum-
based chemotherapy (cohort 3) and 340 MDACC patients undergoing surgical resection

alone for NSCLC (cohort 4). The Mayo Clinic cohort was most similar to our initial cohort
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(metastatic NSCLC treated with platinum-based therapy). The adjuvant chemotherapy group
was assessed based on the hypothesis that the impact of a specific SNP on chemotherapy
efficacy or on prognosis might hold independent of tumor stage. The surgery alone group
was assessed based on the hypothesis that if a SNP were a prognostic factor (linked to tumor
aggressivenss) rather than a predictive factor (linked to chemotherapy sensitivity) then if
might correlate with outcome even in patients who had not received any chemotherapy.

Polymorphism selection and genotyping

For cohort 1, we utilized Gene Oncology (http://www.geneontology.org) and performed a
literature search of the National Center for Biotechnology Information (NCBI) PubMed
(http://lwww.ncbi.nlm.nih.gov) database to identify a list of Wnt pathway-related genes. A
priority score was assigned to each gene based on its importance and relevance to cancer and
to the Wnt signaling pathway. For each gene, we selected haplotype tagging SNPs (htSNPs)
located within 10 kb upstream of the transcriptional start site and 10 kb downstream of the
transcriptional stop site based on data from the International HapMap Project (http://
www.hapmap.org). Using the LD select program (http://droog.gs.washing.edu/
IdSelect.html) and the UCSC Golden Path Gene Sorter program (http://genome.ucsc.edu),
we further divided identified SNPs into bins based on an r2 threshold of 0.8 and minor allele
frequency (MAF) greater than 0.05 in Caucasians to select tagging SNPs. We also included
potentially functional SNPs in the coding (synonymous SNPs, nonsynonymous SNPs) and
regulatory regions (promoter, splicing site, 5-UTR, and 3-UTR). Selected SNPs were
submitted to lllumina technical support for Infinium chemistry designability, beadtype
analyses, and iSelect Infinium Beadchip synthesis. Due to limitation on the total number of
SNPs that can be incorporated into the initial chip design, some genes of the Wnt pathway
could not be included in this analysis (e.g. GSK3, genes of noncanonical pathways, and
downstream targets).

Genomic DNA was extracted from peripheral blood lymphocytes and stored at —80° C.
Using the standard 3-day protocol for lllumina’s Infinium iSelect HD Custom Genotyping
BeadChip (Illumina, San Diego, CA) genotyping was successful in all 441 SNPs selected.
BeadStudio software was used to autocall genotypes.

In cohorts 2—4, SNPs emerging as being most important in cohort 1 were then assessed
using Tagman genotyping assay for Mayo Clinic patients and Illumina iSelect Infinium
Beadchip for the MDACC adjuvant chemotherapy group and surgery alone group.

Statistical analysis

STATA software (version 10; STATA Corporation, College Station, TX) was used for
statistical analyses. In cohort 1, Chi square test was used to assess differences between alive
and dead patient groups for categorical variables in the host population. Cox’s proportional
hazards model was used to estimate Hazard Ratios (HRs) for the multivariate survival
analyses, with adjustment for age, sex, ethnicity, smoking status, clinical stage, and
performance status (PS). Kaplan-Meier curves were used to assess genotype effect on
overall survival and log rank tests were used to assess survival differences across genotypes.
The most common genotype served as the reference group. All statistical analyses were two

Pharmacogenomics J. Author manuscript; available in PMC 2015 June 01.


http://www.geneontology.org
http://www.ncbi.nlm.nih.gov
http://www.hapmap.org
http://www.hapmap.org
http://droog.gs.washing.edu/ldSelect.html
http://droog.gs.washing.edu/ldSelect.html
http://genome.ucsc.edu

1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Stewart et al.

Page 5

sided. P<0.05 was considered statistically significant. To correct for the effect of multiple
comparisons, g values (false discovery rate adjusted P-values) were calculated by published
methods?! implemented in the R package. SNPs with q<0.10 were then used to assess the
combined effects of unfavorable genotypes. Survival tree analysis was performed to assess
higher-order gene-gene interactions using the STREE program (http://masal.med.yale.edu/
stree/), which utilizes recursive-partitioning to identify subgroups of individuals with similar
risk.

In cohorts 2—4, we assessed SNPs that were found to be important in cohort 1 and used
multivariate Cox proportional hazards model to determine their association with outcome in
each of cohorts 2—4 singly. Meta-analysis was conducted using HR and 95% CI derived
from the Cox regression analysis in each of cohorts 2—4 to estimate the HR and 95% Cl in
cohorts 2-4 combined, and in the Mayo Clinic cohort (cohort 2) combined with the
MDACC cohort that received adjuvant chemotherapy (cohort 3).

eQTL ANALYSIS

Results

We checked for potential functional effects of identified SNPs on gene expression through
the analysis of gene-SNP associations in expression quantitative trait loci (eQTL) studies
compiled by the Genevar (GENe Expression VARiation) database (http://www.sanger.ac.uk/
resources/software/genevar/)22 using the HapMap3 dataset, the seeQTL database (http:/
www.bios.unc.edu/research/genomic_software/seeQTL/),23 and the University of Chicago
eQTL (http://eqtl.uchicago.edu/cgi-bin/gbrowse/eqtl/). All analyses were performed in the
CEU population with MAF=0.05.

Characteristics of patients in cohort 1 are outlined in Table 1. Of the 441 SNPs assessed
(Table 2), 57 were significantly associated with survival in multivariate analysis after
adjusting for patients’ age, ethnicity, pack-year smoking history, clinical stage, and
performance status (p<0.05, Table 3), including SNPs in AXIN2 (9 SNPs), LRP 5 (7 SNPs),
Wnt-5A (4 SNPs), AXIN1, LRP6, WIF1, Wnt-2, Wnt-4, Wnt-3 and Wnt-5B (3 SNPs each),
CXXC4, Wnt-3A, Wnt-7A, Wnt-9A and TLE2 (2 SNPs each), and DVL3, FRZB, FZD4,
Wnt-6, Wnt-9B and Wnt-11 (1 SNP each). None of the 5 SNPs assessed from the gene for 3-
catenin (CTNNB1) correlated with patient survival.

Of the 57 SNPs with p<0.05, 5 had g<0.10 after correction for multiple comparisons (Table
4). Compared to the reference genotypes, variants for rs11868547 and rs4541111 (both in
AXIN2) were associated with improved survival, while variants for rs12819505 (WNT5B),
rs4413407 (CXXC4) and rs10878232 (WIF1) were associated with worse survival after
adjusting for clinical variables, as outlined above. MSTs were 19.7 months for patients with
just one of these 5 unfavorable SNPs vs. 15.6 months for patients with 2 unfavorable SNPs
and 10.7 months for patients with 3-5 unfavorable SNPs (p for trend 3.8 x 1079, log rank
p=1.86 x 1077, Table 5, Figure 1). Each of these SNPs remained significantly (p<0.005)
associated with survival after adjusting for agents (taxane vs other) given concurrently with
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cisplatin or carboplatin (data not shown). MAF of these SNPs by race is presented in Table
6.

For these 5 most significant SNPs, recursive partitioning STREE analysis (Figure 2)
indicated high order gene-gene interaction and divided patients into 5 distinct “nodes” with
significant survival differences. These nodes could be further classified into two groups of
low and high risk. Nodes 1 and 2 combined had significantly better survival than nodes 3, 4
and 5 combined (17.3 vs 11.3 months, log rank p=4.7 x 1078, Wilcoxon p=1.0 x 1078)
(Table 7 and Fig 3). The 75! percentile, 50t percentile and 25™ percentile survival times
were 7.4 months (95% CI 6.5-8.8 months), 16.2 (13.8-18.0) months and 32.2 (26.8-41.3)
months, respectively, in the combined Nodes 1 and 2 group, and were 5.9 (4.6—7.1) months,
11.1 (9.6-11.9) months and 22.2 (18.4-26.3) months, respectively, in the combined Nodes
3, 4 and 5 group (log rank p=1.04 x 104, Wilcoxon p=5.87 x 107°).

Characteristics of patients in Cohorts 2, 3 and 4 are presented in Table 8. Since there was
high linkage disequilibrium between the two AXIN2 SNPs s4341111 and rs11868547
(R2>0.80), we only considered the one with the more significant p-value rs11868547 in the
secondary analysis involving cohorts 2—4. None of the 4 SNPs assessed correlated
significantly with survival in any of cohorts 2—4 assessed individually, nor in meta-analyses
combining cohorts 2—4 together, nor in the meta-analysis combining cohort 2 (Mayo Clinic
patients) with cohort 3 (MDACC adjuvant chemotherapy patients) (Table 9). However, for
rs11868547, the hazard ratios for each of cohorts 2—4 and for the 2 meta-analyses was in the
same direction as in cohort 1. For rs12819707, the hazard ratio for cohort 2 (the Mayo Clinic
group), cohort 4 (the surgery alone group) and the overall meta-analysis of cohorts 2—4 was
in the same direction as in cohort 1, and for rs10878232, the hazard ratio for two of the 3
secondary analysis cohorts and for both meta-analyses secondary analysis groupings was in
the same direction as in cohort 1.

In assessing correlation of these SNPs with NSCLC stage across all 4 cohorts, we found that
none of the SNPs were significantly associated with stage except for rs10878232 in cohort 4
(the surgery alone group) (p<0.05).

To explore whether any of the 4 SNPs have functional relevance, we conducted expression
quantitative trait loci (eQTL) analysis. We checked 3 databases including Genevar, seeQTL,
and University of Chicago eQTL. Among candidate SNPs, a highly significant correlation
was consistently shown for rs10878232 and LEMD3. Genevar analysis showed that the C
allele was consistently correlated with higher expression of LEMD3 in adipose tissues,
lymphoblastoid cell lines and skin tissues obtained from healthy female twins (Figure 4). All
p-values are less than 1075 for Spearman’s correlation and <10~ for permutation test.
Similar results were obtained by exploring the seeQTL and University of Chicago eQTL.
rs10878232 is located in the 5’ flanking region between WIF1 and LEMD3. No cis-eQTL
correlation was found for the other SNPs.
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Discussion

Results from our initial cohort suggested that selected host genotype Wnt pathway SNPs
may affect outcome in platinum-treated patients with stage 111-1V NSCLC: 57 SNPs in 21
different Wnt pathway components correlated with survival. Of these, 5 SNPs in 4 pathway
genes remained significant in multivariate analysis after correcting for the effect of multiple
comparisons and after adjusting for other clinical factors. Survival worsened as the number
of unfavorable genotypes increased, revealing the joint effect of these SNPs. Survival tree
analysis revealed potential higher order gene-gene interactions.

In our follow-up studies exploring impact of these SNPs in other patient groups, cohort 2
(from the Mayo Clinic) was most similar to our initial cohort (platinum-based chemotherapy
+/- radiotherapy for stage 111-1vV NSCLC), although the Mayo Clinic patient population was
smaller (only 240 patients). As with cohort 1, rs11868547 G to C allelic change in Mayo
Clinic patients was associated with improved survival and rs12819505 A to G allelic change
was associated with worse survival. This suggests that these associations in particular
warrant further assessment, although these associations did not achieve statistical
significance in the Mayo Clinic patients. The lack of statistical significance in the Mayo
Clinic patients (and outcomes for rs4413407 and rs10878232) may have been due to a true
lack of biological importance of these SNPs (with the association in cohort 1 being due to
chance alone), or could instead have been related to low statistical power (due to relatively
small patient numbers in the Mayo Clinic cohort) or impact of unappreciated differences in
the patient populations or therapy details. It would also be worthwhile assessing whether
these differences might be related to differences in second or third line therapy between the
2 groups. We did not have data available on therapy received following first line platinum-
based regimens, and so cannot directly test this here, but it is possible that an association of
the SNPs with survival could have been impacted by specific therapies received.

None of the SNPs correlated significantly with outcome in cohort 3 (the MDACC
postoperative adjuvant chemotherapy NSCLC group) nor in cohort 4 (the MDACC surgery
alone NSCLC group), indicating that we cannot extrapolate from our advanced disease
patients to our early stage patients. Again, this may have been due to patient numbers/low
statistical power or it could have been due to the differences that existed between the patient
groups or to actual lack of biological importance of the SNPs identified in cohort 1.

When we did a meta-analysis adding cohorts 2—4 together, the direction of association
(decreased risk for rs11868547 G to C allelic change and increased risk for rs12819505 A to
G allelic change and rs10878232 A to C allelic change) was the same in the meta-analysis as
in cohort 1, supporting further assessment of these SNPs, although the associations were
again not statistically significant.

With respect to the SNPs that emerged as being most important in our initial cohort, each of
AXIN2, CXX4 and WIF1 are potentially important in NSCLC as Wnt pathway inhibitors.
AXIN2 allelic loss is common in NSCLC,20 hypermethylation of AXIN is often seen in
resected NSCLC tumor samples, 24 risk of developing lung adenocarcinoma varies with the
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host genotype for codon 50 of AXIN2,20 and lung cancer cell line transfection with AXIN
increased apoptosis, inhibited cell line proliferation, and decreased cell invasiveness.2®

While Wnt-5a appears to be important in NSCLC, there is less information available on
Wnt-5b, although Wnt-5b expression is upregulated by exposure of bronchial epithelium to
cigarette smoke extract.26 Both Wnt-5a and Wnt-5b are non-canonical Wnts and may inhibit
canonical Wnt signaling.10

The CXXC4 gene codes for the Disheveled (Dvl) inhibitor Idax.1? While little is known
about the role of CXXC4 or Idax in NSCLC, Dvl is probably important. Dvl is frequently
expressed in NSCLC tumor samples,?” and expression is associated with poor prognosis.28
In NSCLC cell lines, exogenous Dvl enhanced tumor cell invasiveness,2” and inhibition of
Dvl inhibited growth.2°

The Wnt pathway inhibitor WIF-1 is frequently hypermethylated and/or down-regulated in
NSCLC tumor samples and cell lines,30-32 particularly in squamous cell lung carcinomas3!
and in patients with COPD,32 and promoter hypermethylation of WIF-1 was associated with
poor prognosis in NSCLC patients.3233 In lung cancer cell lines, methylation inhibitors3* or
transfection with WIF-135 demethylated WIF-1,34 increased WIF-1 expression,3* inhibited
the canonical Wnt pathway,3* inhibited cell line proliferation,3° and induced apoptosis.34:3°

Little is known regarding the functional impact of the SNPs observed. Further assessment of
the functional impact would be useful in better understanding how these SNPs may have
contributed to patient outcome and for validation in a larger independent cohort. None of the
5 most significant SNPs were in gene coding or promoter regions. While little is known
about how these specific SNPs could affect gene/gene product functions, there are several
possibilities. For example, SNPs in flanking regions may be in transcriptional enhancers that
affect nearby gene expression,36 SNPs in the 3’ untranslated region (UTR) may affect
microRNA binding3” and mRNA stability,38 nuclear transport,3° polyadenylation status3®
and subcellular targeting,3° and intronic SNPs may affect alternative splicing*? and gene
product function.*!

To check for functional relevance for the identified SNPs from cohort 1, we carried out
eQTL analysis using Genevar database (a public resource containing four eQTL
studies#2-45), and found highly significant correlation between rs10878232 and LEMD3
expression. The rs10878232 data are available in the MUTHER pilot study implemented in
Genevar. LEMD3 (also known as MAN1) encodes a LEM domain-containing gene that
serves to antagonize transforming growth factor beta signaling at the inner nuclear
membrane.® Mutations of this gene have been found in osteopoikilosis, Buscheke-
Ollendorff syndrome, and melorheostosis.#’ Interestingly, the expression level of LEMD3
correlated with two loci associated with overall survival in never smokers with NSCLC in a
previous study from our group.*8 Although our current dataset of late-stage NSCLC patient
is too small for stratified analysis by smoking status, we found a stronger association of
rs10878232 with survival in never smokers while weak or no significant association was
found in ever smokers, suggesting a potential interaction of this SNP with smoking status. In
light of the known association of negative smoking history with epidermal growth factor
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(EGFR) mutations, one might question whether there might be an interaction of rs10878232
with EGFR mutation status, but this cannot be addressed in our study since EGFR mutation
status was not known for most patients. Further study in a larger population of NSCLC
patients is necessary to verify our findings and to assess any potential interaction with EGFR
mutation status.

In summary, the pharmacogenetic data from our initial patient cohort suggest that host
genotype SNPs may modulate the impact of the Wnt pathway on outcome of patients with
advanced NSCLC, although SNP associations with outcome in secondary analyses using
cohorts 2-4 were much weaker. Overall, available evidence from cell lines and resected
tumors suggests that Wnt pathway signaling is important in NSCLC tumorigenesis, patient
prognosis and resistance to therapy.13 Targeting of the Wnt pathway (through Wnt
antagonists, demethylating agents, and other steps to restore function of silenced Wnt
inhibitors) warrants assessment in the treatment of NSCLC.
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Figure 1.

Kaplan Meier survival estimates for patients with 1 (blue line) vs 2 (red line) vs 3-5 (green
line) unfavorable genotypes (UFGS) in our initial cohort (median survival times 19.7 vs 15.7

vs 10.7 months, p for trend = 3.8 x 1079, log rank p = 1.9 x 1077)
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Figure2.
Survival tree analysis of significant SNPs associated with NSCLC survival identified from

the single SNP analysis (q<0.10) in our initial cohort. Five terminal nodes were identified,
which could be classified into two groups of low and high risk.
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Figure 3.

Kaplan Meier survival estimates for the two risk groups identified from the survival tree
analysis of our initial cohort. Survival of NSCLC patients in STREE groups 1 (49 patients)
and 2 (275 patients) (blue line) was significantly better than for groups 3 (198 patients), 4
(45 patients) and 5 (31 patients) combined (red line) (17.3 vs 11.1 months, Wilcoxon p=1.0
x 1078, log rank p = 4.66 x 1078).
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Rs10878232 genotypes and LEMD3 gene expression in cell lines and tissues from healthy
female twins based on eQTL analysis in Genevar database of SNP-gene associations.
Twin2-A, adipose tissue; Twin2-L, lymphoblastoid cell lines; Twin2-S, skin tissue. Rho,
correlation value; Pemp, non-parametric permutation p value for 10,000 reiterations.
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Characteristics of 598 patients assessed in cohort 1

Variable

No. Patients (%)

Median survival, months
Median age (range), years
Pack year, mean (SD)
Survival status at last follow-up

Alive

Dead
Sex

Male

Female
Clinical stage

Stage 1A

Stage I11B

No malignant effusion

Malignant effusion”™
Stage IV
Smoking status
Never
Former
Current & Recently Quit (<1 year)
ECOG Performance status
0
1
2-4
Unspecified
Differentiation
Well
Moderate
Poor and undifferentiated
Unspecified
Weight loss
Weight gain or stable
0-5%
5-10%
>10%
Unknown
Race
White
Black
Others

Pharmacogenomics J. Author manuscript; available in PMC 2015 June 01.

12.9
61 (28-81)
45 (27.8)

142 (23.7)
456 (76.3)

323 (54.0)
275 (46.0)

82 (13.7)

142 (23.7)
39 (6.5)

335 (56.0)

112 (18.7)
243 (40.6)
243 (40.6)

143 (23.9)

334 (55.9)
74 (12.4)
47 (7.9)

27 (4.5)
61 (10.2)
299 (50.0)
211 (35.3)

295 (49.3)
80 (13.4)
88 (14.7)
63 (10.5)
72 (12.0)

470 (78.6)
95 (15.9)
33(5.5)

Table 1
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Variable

No. Patients (%)

First line chemo agents (331 also received radiotherapy)

Platinum (cisplatin or carboplatin) only 11(1.8)
Platinum + pemetrexed 21 (3.5)
Platinum + etoposide +/- targretin 88 (14.7)
Platinum + gemcitabine +/- other agent 25 (4.2)
Platinum + taxane 283 (47.3)
Platinum + taxane + other agents 138(23.1)
Platinum + other agents 32 (5.4)

*
Now considered stage IV per recent revisions to staging systems

SD- standard deviation

49
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Minor Allele Frequency by race for SNPs significantly associated with patient survival

SNP All White Black Other
rs11868547 0.44  0.45 0.20 0.56
rs12819505 0.07 0.08 0.01 0.04
rs4541111 0.47 0.49 0.20 0.54
s4413407 030 032 0.05 0.33
rs10878232 0.28  0.28 0.33 0.27
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Table 8

Characteristics of patients assessed in cohorts 2, 3 and 4

Variable

Cohort 2
No. Patients (%)

Median survival, months

Median age (range), years

Pack year, median (range)**
Survival status at last follow-up
Alive
Dead
Sex
Male
Female
Clinical stage
Stage 1A
Stage IB
Stage IIA
Stage 11B
Stage 11
Stage IV
Smoking status
Never
Former
Current & Recently Quit (<1 year)
ECOG Performance status
0
1
2-4
Tumor Type
Adenocarcinoma
Squamous
NSCLC not otherwise specified
Other
Race
White
Black
Others
Treatment
Chemotherapy (platinum regimen) only
Platinum regimen + radiotherapy
Surgery + adjuvant platinum regimen

Surgery alone

21.09
64.02°

40.48"

49
191

142
98

106
134

14
150
76

64
120
13

100
140

Cohort 3 Cohort 4
No. Patients (%) No. Patients (%)
118.3 86.05
63 (29-83) 67 (34-86)
40 (0.1-159) 45 (0.2-256)
88 210
39 130
68 166
59 174
23 181
55 113
14 10
35 36
16 48
67 168
44 124
74 213
34 87
7 11
12 29
109 305
10 25
8 10

127
340
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*
mean instead of median; range not available

*k
among ever smokers
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