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Table1. Three methods for testing the HER2 status  
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(qRT-PCR) 

• Measures HER2 protein level 

• Cheap and routinely available 

• Subjective judgment and  

low reproducibility 

• Measures HER2 gene copy number 

• Semi-quantitative and well  

established 

• Time-consuming and expensive 

• Measures HER2 gene expression level 

• Highly sensitive, consistent, reliable and  

cost-effective. 

•  Further clinical validation is warranted 

Clinical Evaluation of HER2 Molecular Diagnostic Assay with Internal Quality Controls in Breast Cancer 

Background: Determination of HER2 status before  taking therapeutic regimens plays an 

essential role in breast cancer. Immunohistochemistry (IHC) and fluorescence in situ 

hybridization (FISH) are currently working assays for HER2 testing. With the advantages of 

cost-effectiveness and high accuracy for IHC respectively, these two assays have been 

recommended as the routinely-used diagnostic tool However, several studies have been 

reported that false signals and lab-to-lab variations are major unsolved issues for HER2 

testing. Moreover, both IHC and FISH assays do not have internal quality control 

mechanism, which might be the root-causes of the issues that we’re facing. 

Methods: Here, we developed and evaluated a novel HER2 testing assay with built-in 

internal quality control mechanisms by the principle of multiplex real-time PCR. Fifty FFPE 

samples were collected and analyzed for evaluation. 

Results: The result showed that the agreement between the developed assay and FDA 

certified FISH assay is over 88%, suggesting the developed Real-Time PCR is accurate and 

reliable for HER2 testing. Furthermore, the quality of FFPE samples can be distinguished 

simultaneously, which can prevent false signals or lab-to-lab variations that resulted from 

poor qualified samples. 

Conclusion: To sum up, the clinical efficacy of the developed HER2 molecular diagnostic 

assay shows great quality control ability and high analytical consistency with current assays 

for HER2 testing. 

 A standardized HER2 qRT-PCR assay can provide objective and 

quantitative results of HER2 status in breast cancer tissues. 

 Internal quality control is a check-point which can prevent false 

signals or lab-to-lab variations that resulted from poor qualified 

samples. 

 Recent data demonstrated the clinical efficacy of the developed 

HER2 molecular diagnostic assay shows great quality control 

ability and high analytical consistency. 

 More clinical samples will be collected to obtain the optimized 

specification for both HER2 status and FFPE sample quality 

determination. 

Contact information: miles.yeh@gbc.com.tw 
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Figure1. Over-expression of HER2 which encoded  receptor  tyrosine-protein kinase erbB-2 has been 

shown to play an important role in the development and progression of certain aggressive types of breast 

cancer. 
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Figure2. Based on the length of house-keeping gene, we selected the smaller one which can play internal quality 
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Figure3. A. The QC-IC Ct values of sample of center1 (total 21) #3 and #19 were detected as outliers by 

Iglewicz and Hoaglin’s outlier test, suggesting that these 2 samples were unqualified. B. The most of sample of 

center2 (total 47) were identified as unqualified sample (some of Ct values were undetected), it may due to 

long-term storage.  
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Figure4. Distribution of HER2 Ct among FFPE samples of center 1 analyzed by HER2 RealEx PCR. 2x2 table 

analysis between HER2 RealEx PCR and traditional IHC/FISH assay (FISH result of 1 sample was undetected, 

the other was equivocal). 

Center1 Center2 

mailto:miles.yeh@gbc.com.tw

