
many pediatric leukemias are initiated in utero. Epidemiological studies
have identified high birth weight, absence of early life infections, pesticides,
and low maternal folic acid/vitamin supplementation as risk factors for
childhood leukemia. Some relevant genetic polymorphisms, particularly in
the folate pathway, have also been implicated. Further, leukemia-
associated translocations (e.g., MLL/AF4, MLL/AF9, TEL-AML1, AML1-
ETO) in neonatal blood spots have been observed in children who later
developed ALL and AML. Unfortunately, primary reliance on the case-
control approach and little integration across disciplines is hampering
progress in understanding relationships. For example, geneticists have
developed MLL/AF4 and MLL/AF9 knock-in mice that develop
hematopoietic neoplasms, and TEL-AML1 and AML1-ETO transgenic mice
that do not, but none has been used to explore suspected environmental
risk factors. We are integrating novel approaches across several disciplines
to investigate the causes of childhood leukemia. One initiative includes
investigating the potential role of environmental exposures (e.g. maternal
folic acid, pesticides) in murine models through tracking disease outcome
and gene methylation and expression in appropriate target cells in
offspring. In an initial effort to understand the mechanism by which maternal
folic acid (FA) impacts the risk of childhood leukemia, we conducted a pilot
study using a murine model that examines gene expression in B-lineage
cells of the offspring of mothers randomized to low (0.3 mg/kg), control (2.0
mg/kg) and high (8.0 mg/kg) FA diets prior to conception through weaning.
Thirty three genes were identified as differentially expressed between
offspring of mothers assigned to different dietary groups. Five genes that
were up or down regulated by at least 2-fold in the low or high FA groups
compared to the control group have been selected for validation by
comparative RT-PCR: CDH8, GHR, E2F3, NEU3, and HOXD9. The second
initiative involves establishing a pregnancy cohort to investigate the
functional relationship between specific exposures and their biomarkers
(e.g. cytokines, folate, growth factors) in cord blood and neonatal blood
spots in relation to relevant risk factors (e.g., infection, maternal vitamin
supplementation, high birth weight) and genetic polymorphisms of interest.
Data generated from these initiatives will inform future studies of childhood
leukemia and will also be applicable to other cancers.

15-IS
Evaluating cumulative evidence in genomic epidemiology

J. Ioannidis1

1 Department of Hygiene and Epidemiology, University of Ioannina,
School of Medicine, Ioannina, Greece

The evaluation of cumulative evidence in human genome epidemiology
presents several challenges. With the advent of massive-testing high-
throughput platforms, the amount and complexity of data is unprecedented.
Moreover, the concept of sufficient replication has evolved over time and
more stringent criteria are now required to claim that an association with
robust credibility has been detected. This may reduce the problem of
having too many associations proposed, of which only a trifle stand the test
of time. Stringent and systematic criteria are needed to enhance our
understanding of the rapidly evolving status of the field of human genome
epidemiological associations and to place these associations in context.
One interim effort has been the generation of the Venice criteria for grading
the credibility of genetic associations (Ioannidis et al., International Journal
of Epidemiology 2008). The Venice criteria have three axes on which the
evidence is appraised: amount of evidence, replication consistency, and
protection from bias. Each of the three axes is rated from A to C. There is
also a composite grading across the three axes. Associations that get an A
in all three axes are considered to have “strong” epidemiological credibility;
those that get at least one B but not C are considered to have “moderate”
epidemiological credibility; and those that get at least one C are graded as
having “weak” credibility. The advent of large-scale evidence in large scale
collaborative studies and in synopses of associations in whole fields has
allowed the application of the Venice criteria in various settings. I will
present several examples of the application of the criteria in associations
on cancer and other fields and will highlight some of the remaining
challenges. Further refinement and validation of the performance of these
criteria would be useful.

16-IS
Transdisciplinary Science Approaches for Molecular Epidemiology

R. Hiatt1
1Department of Epidemiology and Biostatistics and the Helen Diller Family
Comprehensive Cancer Center, University of California San Francisco,
San Francisco, California

To make further significant advances in cancer molecular epidemiologic
research, a transdisciplinary science approach is needed that integrates
the study of the biologic nature of cancer and its clinical applications with
behavioral and social influences on cancer. Molecular epidemiology could

be more integrated into a broader approach to solving cancer-related
problems by seeking collaborative approaches that draw on other
disciplines. This transdisciplinary approach may be a more effective way to
apply the finding of molecular epidemiology for use in therapeutic,
behavioral, and public health interventions to reduce the burden of cancer
by taking into account the behavior and social determinants of cancer. Such
an approach seeks to discover interactions between social, environmental,
behavioral and biologic factors in cancer etiology. In this presentation I
present 1) a brief historical perspective on the origins of transdisciplinary
thinking in science, 2) a cross-disciplinary, multi-level framework for
organizing cancer research along these lines, 3) some examples, and 4) a
review some of the challenges in adopting this approach. The goal is to
promote a more complete understanding of the causes of cancer that will
lead to improved translation and implementation of the results of research.
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Abstract not received

18-IS
Future perspectives of molecular cancer epidemiology

M.T. Smith1
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Our understanding of cancer is evolving rapidly through the application of
“omic” technologies and the importance of epigenetic changes is becoming
apparent. Genomics is being used to find genetic variants conferring
susceptibility to cancer through genome-wide scans of >500K
polymorphisms and high-throughput sequencing. High quality DNA is
needed for this endeavor. Transcriptomics (gene expression profiling) is
providing insights into carcinogenic mechanisms and is being used to sub-
classify cancers. Methods that preserve and isolate all forms of RNA are
critical. Proteomics and metabolomics are newer technologies that are
likely to impact our understanding of cancer etiology in the near future.
Proteomics holds special promise in understanding the histone code that
controls gene expression. Metabolomic profiles are highly dependent upon
diet and standardized collection procedures are key, but novel insights
could be obtained through this approach. The epigenome has been less
explored to date, but new microarrays that measure hundreds of
microRNAs or the CpG promoter methylation status of hundreds of genes
are now available. Cell heterogeneity poses the same problem for
epigenomics as it does for mutation analysis. The mutations or epigenetic
changes of importance are usually present in only a small number of clonal
cells. Fortunately, lab-on-a-chip technologies have now advanced to the
point that single cell genetic analysis is feasible. However, intact cells or
nuclei will be needed for these assays, again posing a problem to the
epidemiologist. Finally, advances in nanotechnology should allow for
multiplexed immunoassays of protein adducts, cytokines and antibodies in
very small quantities of human material, such as pieces of dried blood spots
and a few microliters of serum. At last, some good news for
epidemiologists, as these nano-immunoassays can be combined with
microfluidics on lab-on-a-chip microdevices so that they are applicable in
large-scale cohort studies and in samples collected in low-resource
environments such as developing countries. Lab-on-a-chip microdevices
therefore hold promise in revolutionizing molecular cancer epidemiology in
the not-too-distant future through the emerging field of exposure biology.
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Serologic response to HPV and the risk of head and neck cancer

K.B Ribeiro1, J.E. Levi1, M.P. Curado1, J. Eluf-Neto1, S. Koifman1,
V. Wunsch Filho1, A. Menezes1, A.W. Daudt1, E. Matos1, L. Fernandez1,
P. Boffetta1, P. Brennan1
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Introduction: Head and neck squamous cell carcinomas (HNSCC) are
frequent cancers in Latin America. Tobacco and alcohol are the main risk
factors, although recent studies support a role for human papillomavirus
(HPV) in a subgroup of HNSCC. Objectives: To evaluate the association
between serologic response to HPV infection and HNSCC in a Latin-
American population. Methods: A hospital-based case-control study was
conducted in three countries from Latin America (Argentina, Brazil, and
Cuba) to evaluate risk factors for HNSCC. Using multiplex serology, serum
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samples were analyzed for 8 low-risk and 9 high-risk HPV types. Antigen
proteins included L1, E1, E2, E4, E6, and E7. Statistical analysis included
the estimation of crude and adjusted odds ratios (OR) and the respective
95% confidence intervals (95% CI) using unconditional logistic regression.
Results: The sample comprised 1670 cases and 1399 controls. There
were 538 oral cavity cases (32.2%), 353 oropharynx cases (21.1%), and
779 hypopharynx/larynx cases (46.7%). The overall seroprevalence for
HPV16L1, HPV16E6, and HPV16E7 infection was 8.6%, 1.8%, and 6.3%,
respectively. Seropositivity for HPV 16E6, 33E6, 16E7, 33E7, 35E7, 16E1,
and 16E2 increased the risk of developing HNSCC, after adjustment for
age, sex, smoking and alcohol consumption. The increasing risk for being
positive for both HPV16 E6 and E7 was particularly striking (OR=56.1, 95%
CI 7.2-436.1) and the association was stronger for oropharyngeal cancer
(Table 1). Conclusions: Antibodies to HPV16E6 or HPV16E7 are associa-
ted to an increased risk of HNSCC, particularly for oropharyngeal cancer.
Further studies are necessary to evaluate the potential use of these
antibodies as biomarkers for early detection and also for treatment
planning, since it is well known that patients with HPV-positive tumors have
a better prognosis.

2-PP
Serologic response to HPV and the risk of head and neck cancer

L.E. Wang1, D. Li2, P. Xiong1, H. Zhao1, P. Chang2, A.K. El-Naggar3,
E.M. Sturgis1,4, Q. Wei1

Departments of 1Epidemiology, 2Gastrointestinal Medical Oncology,
3Pathology, and 4Head and Neck Surgery, The University of Texas M. D.
Anderson Cancer Center, Houston, Texas, USA

In this large hospital-based case-control study, we investigated repair of
benzo[a]pyrene diol epoxide (BPDE)-induced damage to DNA and
chromosomes in cultured peripheral blood lymphocytes as biomarkers for
susceptibility to cancer. We quantified BPDE-induced DNA adducts (BIDA)
by the 32P-postlabeling method and frequencies of BPDE-induced
chromatid breaks (BICB) simultaneously in in vitro BPDE-challenged T-
lymphocytes from 798 patients with squamous cell carcinoma of the head
and neck (SCCHN) and 821 cancer-free controls frequency matched by
age, sex, and ethnicity. The stage distribution of newly diagnosed cases
with histopathologically confirmed SCCHN was 10% stage I, 13% stage II,
18% stage III and 59% IV with primary sites located in the oral cavity (30%),
oropharynx (46%), hypopharynx (5%) and larynx (19%). The blood was
drawn before the patients received any chemotherapy, radiotherapy or
surgery. The controls were hospital visitors who accompanied cancer
patients to select outpatient clinics and were genetically unrelated to the
cases. The blood cultures were established within 8 hours after the sample
was collected, and DNA extraction and metaphase preparation were
performed for the BIAD and BICB assays, respectively, after the cultures
were treated with a previously established concentration of 4 µM BPDE for
5 hours. All odds ratio (OR) and 95% confidence interval (CI) analyses were
adjusted for age, sex, ethnicity, smoking and alcohol use in multivariate
logistic regression models. Overall, the OR for SCCHN was 1.69 (95% CI =
1.37-2.07) for BIDA and 1.50 (95% CI = 1.22-1.85) for BICB (dichotomized
at the control median). When combining both of these two markers using
the group with both low BIDA and low BICB as the reference, the OR was
1.83 (1.33-2.51) for the group with high BIDA alone, 1.65 (1.20-2.28) for the
group with high BICB alone and 2.49 (1.85-3.36) for the group in the higher
strata of both assays. Further analyses showed that there was no statistical
correlation between measurements of BIDA and BICB for the cases (r =
0.040; P = 0.256) and only a weak correlation for controls (r = 0.088; P =
0.011) and that there was no evidence for an interaction between these two

biomarkers (P
interaction

= 0.369). These data suggest that BIDA and BICB
may be independent and useful biomarkers for susceptibility to SCCHN.
(This study was supported by National Institute of Health-National Institute
of Environmental Health Sciences grant R01 ES11740)
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Serum protein profiling with SELDI-TOF MS (surface-enhanced laser
desorption/ionization time-of-flight mass spectrometry) has frequently been
used in attempts to discover early biomarkers for breast cancer (BC). Until
now all studies use biological samples collected after diagnosis. The
proteins found in these studies have questionable value for early diagnosis
because of the often advanced tumor stage.

Here we investigated for the first time prediagnostic serum protein
profiles, using the Prospect-EPIC (European Prospective Investigation into
Cancer and Nutrition) cohort. In a nested case-control design we compared
68 women diagnosed with BC within three years after enrollment with 68
matched controls for differences in protein profiles in serum that was
collected at enrollment.

In total, 22 protein peaks were detected. Mean Z-log-transformed
intensities of these peaks were compared between cases and controls and
differences were tested with a T test. Three peaks with m/z (mass to charge
ratio) 3323 (p=0.013), 8938 (p=0.071) and 9427 (p=0.059) were found to
be (borderline) statistically significantly up regulated in BC. Three other
peaks (m/z 3888, 7978 and 8148) also showed an up regulation in BC,
although not statistically significantly (p= 0.103, 0.149, 0.133).

M/z 8938 and 8148 could represent C3a des arginine anaphylatoxin and
a truncated form of this protein that were found to be up regulated in BC in
several previous studies investigating ‘full blown’ BC cases. The finding that
these proteins are already up regulated in a pre-diagnostic stage, indicates
that they hold promise as true early biomarkers for BC. Further research
needs to establish the identity of the proteins and to confirm our results.

4-PP
Genetic variants in fibroblast growth factor receptor 2 (FGFR2)
contribute to susceptibility of breast cancer in Chinese women

H. Shen1, Z. Hu1, J. Chen1, T. Tian1, R. Miao1, X. Zhou1, H. Gu2, L. Xu3,
Y. Chen2

1Department of Epidemiology and Biostatistics, Cancer Center of Nanjing
Medical University; 2Department of Thoracic & Cardiac Surgery, The First
Affiliated Hospital of Nanjing Medical University; 3Department of Thoracic
Surgery, Jiangsu Cancer Hospital, Nanjing, China

Recent evidence indicates that small, non-coding RNA molecules, called
microRNAs (miRNAs), function as tumor suppressors or oncogenes.
Mutation, mis-expression or altered mature miRNA processing are implica-
ted in carcinogenesis and tumor progression. We conducted a systematical
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Table 1. Crude and adjusted OR’s according to seropositivity for HPV (1-PP)

All sites All sites All sites All sites Oropharynx Oropharynx 
Cases Controls Adjusted OR 95% CI Adjusted OR OR 95% CI Adjusted OR

HPVE6
16 8/1399 46/1670 8.73 3.74-20.35 45.7 14.1-148.3
33 3/1399 12/1670 9.92 2.46-39.96 55.3 9.9-306.6

HPVE7
16 73/1399 122/1670 1.55 1.11-2.18 2.6 1.6-4.2
33 36/1399 57/1670 1.77 1.09-2.85 3.7 1.9-7.1
35 20/1399 42/1670 2.37 1.27-4.39 5.7 2.6-12.8

HPVE1
16 21/1399 43/1670 2.26 1.23-4.15 5.5 2.5-12.0

HPVE2
16 24/1399 73/1670 3.07 1.81-5.20 7.5 3.6-15.5

HPV16 E6 E7
One positive 79/1399 122/1670 1.27 0.91-1.76 1.5 0.9-2.5
Both positive 1/1399 23/1670 56.09 7.21-436.11 451.8 46.8-4359.6




