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    Abstract
Background Determination of HER2 protein expression by immunohistochemistry (IHC) and genomic status by fluorescent in situ hybridisation (FISH) are important in identifying a subset of high HER2-expressing gastric cancers that might respond to trastuzumab. Although FISH is considered the standard for determination of HER2 genomic status, brightfield ISH is being increasingly recognised as a viable alternative. Also, the impact of HER2 protein expression/genomic heterogeneity on the accuracy of HER2 testing has not been well studied in the context of gastric biopsy samples.

Aims/methods To study the utility of brightfield ISH in the evaluation of HER2 genomic status, the correlation coefficient between dual-colour HER2/Chromosome 17 chromogenic in situ hybridisation (CISH) and FISH was ascertained. To study the impact of intratumoral heterogeneity on the accuracy of HER2 testing, the concordance rate of HER2 protein expression/genomic status between matched biopsies and surgical resection specimens of high HER2-expressing gastric cancers was ascertained.

Results The dual-colour CISH assay showed a 100% concordance rate with FISH results in 119 samples (Pearson correlation coefficient 0.987, p<0.001). Five of the 11 high-HER2 expressors (defined as IHC 3+ or IHC 2+/FISH-amplified according to Trastuzumab for Gastric Cancer trial criteria) showed an IHC 3+ score on matched biopsies (concordance rate 45.5%). Nine of these 11 cases showed HER2 amplification on matched biopsies (concordance rate 81.8%).

Conclusion Dual-colour CISH is an excellent alternative for the evaluation of HER2 genomic status in gastric cancers. Determination of HER2 status by HER2 IHC alone in limited gastric biopsy samples results in a high false-negative rate, and diagnostic accuracy appears to be improved if HER2 genomic testing, either alone or concurrently with IHC, is performed for HER2 testing.
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