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Association study on genetic polymorphisms of epidermal growth
factor receptor-1, -2 and urothelial carcinoma
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Background: Urothelial carcinoma (UC) mostly occurs in the bladder and its major
risk factor is cigarette smoking. The surrival and recurrence of bladder cancer is
dependent on the stage and grade of the initial tumor. For patients who affected with
nonmuscle-invasive tumor will have better prognosis than those with muscle-invasive
tumor. Epidermal growth factor receptor (EGFR) family plays a critical role in signal
transduction pathway for cell proliferation, differentiation, prognosis and survival.
Previous studies showed that expression of EGFR and HER2 is most significantly
association with malignant tumors. Therefore, the specific aim of the study is to
investigate the associated between UC and genetic polymorphisms of EGFR and
HER2.

Methods: A total of 325 pathologically confirmed UC patients and 328 controls were
recruited from Chi Mei Hospital and Chia-yi Christian Hospital. Controls were
matched to the cases by age (2.5 years) and sex. All cases and controls were
interviewed during hospital admission by well-trained interviewers using standardized
structured questionnaires including demographic variables and other traditional risk
factors for UC. Genetic polymorphisms of studied markers were genotyped using a
PCR-RFLP assay. Odds ratios (ORs) and 95% confidence interval (Cl), obtained from
unconditional multiple logistic regression, were used to measure the strength of the
association between risk factors and risk of UC.

Results: Cigarette smokers had two-folds risk for development of UC after adjustment
for age, sex, educational level, and alcohol intake. For study subjects who with EGFR
497RR genotype had 1.7-folds risk of UC compared with other genotypes of the
marker. When study subjects with EGFR 2073TT genotype, we observed a
statistically significant increased risk of UC (adjusted OR=1.7, 95%Cl: 1.1-2.5).
Since EGFR R497K locus was in linkage disequilibrium with the A2073T locus
(D’=0.821, R2=0.64), a significant increased risk of UC was observed among study
subjects with the haplotype EGFR 497K-2073A (adjusted OR=1.4, 95%CI: 1.1-1.7).
When the combined effects of these three EGFR polymorphisms and used (CA)n =20,
497RR and 2073TT as the risk genotypes, a significantly increased risk of UC was
associated with the subjects who carried three risk genotypes (adjusted OR=3.1, 95%
Cl: 1.6-6.2). The joint effect between gene and cigarette smoking was also examined.
The results showed that subjects who had cigarette smoking and carried three risk
genotypes of EGFR have 13.9-folds risk for development of UC than those who did
not have cigarette smoking and also carried less than one risk genotype of EGFR. The
OR for study subjects who had smoking duration=40 years and carried more than
two risk genotypes of EGFR were 4.3-folds risk. Moreover, the subjects carried more
than three risk genotypes of EGFR and HER2 have borderline increased risk of G3
initial tumor than those with less than two risk genotypes of EGFR and HER2



(adjusted OR=8.1, p=0.0508).

Conclusion: In summary, EGFR R497K and A2073T polymorphisms were associated
with UC risk. The tumor differentiation grade progressed with the increasing numbers
of EGFR and HER?2 risk genotypes.



