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We read with great interest the genome-wide association study (GWAS) of Li et al.l in the
April, 2010 issue of The Lancet Oncology, reporting an association (OR=1-46,
95%CI1=1.26-1-70) between the single nucleotide polymorphism rs2352028 mapping to
chromosome 13¢31-3 and lung cancer risk in never smokers. We sought to replicate this
finding using data from seven GWAS of lung cancer in Caucasian populations,2-> with
rs2352028 genotype data on 754 never smoker lung cancer cases and 10,580 controls. None
of the seven studies provided statistically significant evidence for an association between
rs2352028 and lung cancer risk in never smokers, even when combined (P=0.57, under both
fixed and random effects models; Cochran’s Q Pheterogeneity=0-62, Figure 1), although we
had >90% statistical power to detect an association with rs2352028 of 1-26 (the lower limit
of the 95% ClI reported by Li et al.) at the 5% significance level. Moreover, the association
was not significant in the overall meta-analysis pooling results from our seven studies and
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from Li et al. (OR=1-10, P=0-25, under random effects model; Pheterogeneity=0-003).
Analyses using other genetic models (Supplemental Figure 1); adjusting for additional
potential confounders, including history of COPD, exposure to second-hand smoke and
family history of lung cancer (EAGLEZ only, OR=0-86; 96% CI = 0-63-1-19, p=0-37); or
restricted to adenocarcinomas (Figure 1) also provided no evidence for a significant
relationship. Of note, all controls in our analyses were never smokers, with the exception of
the UK sample for which we had no smoking information. However, the frequency of the
rs2352028 T allele was not significantly different between ever smokers (19,656) and never
smokers (7,453) (OR=1:04, p-value=0-30) from other groups, thus the results are not likely
to be affected by smoking status in controls.

The Li et al. GWAS was based on 888 cases and 1,384 controls and the association between
rs2352028 and lung cancer was at P-value=5-94x10%. While nominally significant, it is
well recognized that as GWAS involve many markers, numerous false positive associations
will inevitably be generated, with only a small number being truly associated with disease
susceptibility. Hence, associations require a high level of statistical significance (5-0x10~ /-
5.0x1078) to be established beyond reasonable doubt, and the reported association does not
attain genome-wide significance. Moreover, under a random effects model the association
between rs2352028 and lung cancer reported by Li et al. is weak (P=0-0027 overall and
P=0.034 for adenocarcinomas). The significant heterogeneity between our studies and those
from Li et al. could be due to genuine differences in underlying population characteristics
and/or due to “winner’s curse” associated with a chance finding.

Li et al. reported a relationship between GPC5 expression in 70 non-tumor lung tissue
samples and rs2352028 genotype. We examined this correlation in fresh frozen lung tissue
samples from 45 adenocarcinomas and 37 non-tumor samples® and in blood samples from
62 adenocarcinoma cases and 77 controls. Although we found lower expression levels in
tumor tissue vs. noninvolved tissue as previously reported?, we found no significant
correlation of rs2352028 genotypes with GPC5 expression in the lung tumor and non-
involved tissue samples from cases and in blood samples from controls (p-values=0.07, 0-32
and 0-41, respectively). We observed an association (p=0-03) between genotype and GPC5
expression in blood samples from adenocarcinoma cases, although no trend was apparent
and no difference in GPC5 expression between cases and controls was observed
(Supplemental Figure 2).

This work highlights the importance of large sample sizes and the need for replication in
multiple independent groups to identify true positive associations.
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Case Control OR

Never smoker lung cancer cases

NCI 352 1376 098 {0-80,1-19) 082
EAGLE 138 634 089 {66 1-21) 0-47
PLCO 127 467 118 D80, 1-73) 0-40
CPsSIl 87 275 105 071, 1-56) 082

IARC 223 1533 106 {0-83,1-34) 064

UK 109 1433 079 0-57,1-10) 0-16

Iceland 35  B018 083 (49, 1-53) 070

Germany 35 220 072 0-39,1:33) 0-29

Meta-analysis (Heterogeneity P-value = 0-62)
Fixed 540 9838 098 {-84,1-10) 0-57
Random 540 9838 056 (-84, 1-10) 0-57

Mayo 377 377 169 (1-31,2-47) 00004

MDACC 328 407 154 (1-19,2:00) 0001

Harvard a2 161 082 060, 1-41) 0-70

UCLA 9 439 137 (094, 1-98) 0-10

Overall meta-analysis (Heterogeneity P-value = 0-003)
Fixed 1428 11222 115 (1-04,1-28) 0005
Random 1428 11222 110 {093 1-31) 0-25

Never smoker adenocarcinoma cases

NCI 221 1376 106 -84, 1-35) 063
EAGLE 102 634 083 D63 127 053
FLCO 76 467 142 (D-86,2-35) 0-17
CPSII 43 275 127 0-79,2:06) 033

IARC 85 1533 122 086,173) 027

UK 54 1433 083 60, 1-44) 075

Iceland 13 6018 080 {036, 224) 0-83

Germany 22 220 048 p-21,113) 0-09

Meta-analysis (Heterogeneity P-value = 0-31)
Fixed 276 9838 105 {-83,1-25) 0-57
Random 276 9838 105 {0-83 1-26) 0-58

Mayo 255 255 175 (1-28,2:39) 00005

MDACC 245 407 141 (1-06,1-87) 002

Harvard 57 161 082 -48,1-38) 0-45

UCLA 65 439 123 [0-81,1:86) 0-10

Overall meta-analysis {(Heterogeneity P-value = 0-05)
Fixed 898 11100 121 (107,137 0003
Random 898 11100 116 {0-98 1-33) 0-09

Figure 1.
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Association between rs2352028 and lung cancer risk overall and in adenocarcinoma only in
never smokers (additive genetic model). Results from seven independent studies and overall
meta-analysis including results from the new seven independent studies plus four previously
reported?! studies are shown. EAGLE, Environment And Genetics in Lung cancer Etiology;?
PLCO, Prostate Lung Colon Ovary Screening Trial;2 CPS-11, Cancer Prevention Study 11
Nutrition;2 IARC, International Agency for Research on Cancer;3 UK, Institute of Cancer
Research;* Iceland, deCODE Genetics;> Germany, HGF lung cancer study.? Black squares
indicate the odds ratios, with the size of the square inversely proportional to its variance.
Horizontal lines represent 95% CI. The vertical line shows the value for no effect (odds ratio
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=1.0). The random effects model and test for heterogeneity was conducted with the R
function “mima”; the forest plot was conducted using the R package “rmeta”.
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