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c o r r e s p o n d e n c e

T h e  n e w  e ng l a nd  j o u r na l  o f  m e dic i n e

DNA Methylation in Lung Cancer

To the Editor: Brock et al. (March 13 issue)1 
report that gene methylation, especially methyla-
tion of the p16 and CDH13 genes, was associated 
with early recurrence of stage I non–small-cell lung 
cancer (NSCLC). We previously evaluated the rela-
tionship between methylation of five genes and 
prognosis in 351 Japanese patients who underwent 
resection for NSCLC and found that only p16 meth-
ylation was significantly related to a poor progno-
sis.2 We analyzed our results again and found that 
methylation of both p16 and CDH13 was also as-
sociated with a poor prognosis in 199 patients with 
lung adenocarcinomas, even when these tumors 
were limited to stage I disease. We also reported 
that methylation of p16 and CDH13 was signifi-
cantly less frequent in epidermal growth factor 
receptor (EGFR)-mutant tumors than in EGFR wild-
type tumors, suggesting less involvement of meth-
ylation of these genes in EGFR-related tumorigen-
esis.3 Our findings provide support for those of 
Brock et al. with regard to the prognostic signifi-
cance of gene methylation in NSCLC.
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To the Editor: An interesting finding by Brock 
and colleagues is that gene methylation in lymph 
nodes is associated with the recurrence of lung 
cancer; this implies that microscopically undetect-
able micrometastases can be detected by means of 
an assay for gene methylation. The validity of their 
multivariate analysis is in doubt, however, because 
of the inappropriate staging of lung cancer and the 
unusual differences in survival among patients 
with tumors of different T stages. Generally, the 
survival rates for patients with stage T1 lung can-
cer and those with stage T2 lung cancer differ 
significantly,1 but the study by Brock et al. indi-
cated that they were not significantly different. Per-
haps incorrect staging or selection bias influenced 
their results.
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To the Editor: Brock et al. found that the meth-
ylation of a particular combination of genes had 
an astounding odds ratio of 25.25 for the recur-
rence of early-stage lung cancer. They examined 
the effect of each of these genes in three differ-
ent types of tissues, performing at least 30 differ-
ent statistical tests without a correction for mul-
tiple-hypothesis testing. A Bonferroni1 correction 
applied to the data in Table 3 of the article indi-
cates that only 2 of the 11 results originally shown 
to be significant remain significant.
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To the Editor: Brock et al. suggest that their 
assay can identify micrometastases in lymph nodes 
and hence improve the staging of NSCLC. How-
ever, they report no data on the outcome when 
DNA methylation markers were detected in the 
primary tumor but not in the lymph nodes.
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The Authors Reply: We acknowledge the con-
firmation by Toyooka et al. of our findings con-
cerning methylation of p16 and CDH13 in lung 
adenocarcinomas in Japanese patients.1 Park sug-
gests that we may have inappropriately staged the 
disease in our patients, since the survival rates 
among patients with T1 lesions and patients with 
T2 lesions were not significantly different. In our 
study, the adjusted hazard ratio for the risk of 
recurrence of a stage T2 lung cancer tumor, as 

1.

compared with the risk of recurrence of a stage 
T1 cancer, was 1.71 (95% confidence interval, 0.86 
to 3.41; P = 0.13), which is similar to that report-
ed in recent studies.2,3 

Riaz suggests that our results require correc-
tion for multiple-hypothesis testing. However, the 
validity of our findings would be diminished if 
gene methylation were inconsistent in different 
tissues in their anatomical context. Our findings 
were consistent in tumors and lymph nodes. More-
over, corrections for multiple testing were not 
required, since we chose genes on the basis of 
hypotheses generated from earlier studies that 
indicated the importance of methylation of these 
genes in lung cancer. We did not embark on an 
investigation with the use of a large set of poten-
tially error-ridden possibilities (i.e., genes) based 
primarily on P values. However, we presented the 
estimated odds ratios and confidence intervals 
for all seven genes as the main currency of our 
inferences. In response to Tezcan, the methyla-
tion of the genes we studied does have biologic 
consequences, and the reversal of methylation 
may open new possibilities for treatment.
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Abacavir Hypersensitivity

To the Editor: The Prospective Randomized 
Evaluation of DNA Screening in a Clinical Trial 
(PREDICT-1) by Mallal et al. (Feb. 7 issue)1 showed 
that screening for HLA-B*5701 resulted in a sig-
nificant reduction in the rate of hypersensitivity 

reactions (from 7.8% to 3.4%) among patients who 
were positive for the human immunodeficiency vi-
rus (HIV) and were receiving abacavir. However, 
because of methodologic limitations, this study 
will only modestly alter clinical practice. In the 
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