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Background

ERBB2 gene encodes the HER2 protein.

Methods for measurement:
- IHC (0, 1+, 2+ , 3+).
- FISH

- Negative: HER2/CEP17 <2.0 with average HER2/cell <4.
- Equivocal: HER2/CEP17 <2.0 with average HER2/cell ≥4 and <6.
- Positive: HER2/CEP17 ≥2.0 OR average HER2/cell ≥6.

- ?Concordance between IHC and FISH.
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HER2 FISH categories
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Study design

The question we asked: Can next generation sequencing (NGS) be used 
to quantitatively measure HER2/ERBB2 copy number change?

Materials: 17 cases of breast invasive ductal carcinoma, all of which had 
previously undergone IHC and FISH testing.

Methods: NGS study was performed on all cases using the Oncomine
Comprehensive Assay by Thermo Fisher Scientific on an IonTorrent S5 
XL sequencer. A copy number greater than or equal to 5 was considered 
positive.
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Oncomine Comprehensive Assay v3
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Results

Case ERBB2 CN HER2 IHC Avg HER2 Avg
CEP17

Reported 
FISH Ratio

Case 1 16.92 3+ 20 1.88 10.7
Case 2 14.43 3+ 20 2.4 8.33
Case 3 11.26 3+ 17.73 1.48 12.02
Case 4 4.18 2+ 4.3 2.6 1.7
Case 5 2.94 3+ 20 1.68 11.94
Case 6 2.93 2+ 6.4 4 1.60
Case 7 2.49 2+ 4.5 1.9 2.4
Case 8 2.44 2+ 6.3 4.4 1.43
Case 9 2.29 2+ 5.5 2.5 2.2
Case 10 2.26 2+ 4.4 3.2 1.4
Case 11 2.22 2+ 6.5 3.9 1.67
Case 12 2.06 0 5.2 2.6 2
Case 13 1.92 2+ 4.5 2.6 1.73
Case 14 1.78 2+ 3.68 2.1 1.8
Case 15 1.68 1+ 2.63 2.08 1.27
Case 16 1.45 2+ 6.3 3.4 1.85
Case 17 1.12 1+ 2.55 1.75 1.46
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Conclusions

Our results show good correlation between NGS and FISH data in the 
detection of HER2/ERBB2 amplification, which are also concordant with 
the positive IHC HER2/ERBB2 scores (score 3+).

For the IHC score categories of 0 to 2, no significant copy number 
difference was detected by either next generation sequencing or FISH 
(HER2/CEP17 ratio).

To further evaluate its clinical value, follow up studies with a larger 
patient cohort are warranted.  
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