Development and Evaluation of a New Molecular Diagnostic Method for HER2 Testing
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Abstract

Background: HER2 PCR Testing results have been published for decades with favorable
concordance with IHC and FISH testing results. However, on the ground of “insufficient
evidence”, current guidelines still exclude PCR-based method from determining HER2
status. To find a remedy, we surveyed and found that the incompatible and insufficient
evidence was primarily due to the lack of consistency in PCR assay design. Here, we
propose a standardized HER2 RT-PCR assay with proven reproducibility for adoption with
the hope that a standardize HER2 RT-PCR testing will gain the traction in creating more
compatible data toward achieving the goal of having ASCO/CAP to include HER2 RT-PCR
assay in HER?2 testing guideline.

Methods: One-step RT-PCR with external calibrators was utilized to quantify HER2 RNA
copies in samples. To evaluate the performance and concordance between RT-PCR and
FISH test, breast invasive ductal carcinoma (IDC) or adjacent normal specimen was
collected and processed into FFPE or OCT sample immediately after biopsy or surgery.
RNA samples were determined to obtain optimal final concentration of 25ug/mL. HER2
positive cutoff value was established by conducting a statistical population study on tumor
versus adjacent normal samples.

Results: The intra- and inter-run coefficient of variations of the assay were <5% (in terms of
concentration in log,,). The dynamic range of the assay was between 5.4x103-5.4x10%?
copies/mL (R2=0.99). Moreover, around 85% overall percentage agreement (OPA) was
obtained when compared with FISH test with FFPE or OCT samples.

Conclusion: A standardized RT-PCR assay and user procedure presented here can
produce consistent test results regardless of the types of patient samples and has high
potential to be included in the ASCO/CAP HERZ2 testing guideline.

HER2 FISH assay Agreement Score
Positive Negeat"’ Sum PPA | PNA  OPA
Positive 16 3 19
FFPE | Negative | 4 24 28 | 80% @ 89% | 85%
samples
HER2
“RT. Sum 20 27 47
SEIR Positive 8 2 10
assay
OCT | Negative | 2 16 18 80% = 89% | 86%
samples
Sum 10 18 28

PPA : Positive Percentage Agreement;
PNA : Negative Percentage Agreement;
OPA : Overall Percentage Agreement
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Three methods for testing the HER?2 status
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» Measures HER?2 protein level + Measures HER2 gene copy humber * Measures HER2 gene expression level
» Cheap and routinely available < Semi-quantitative and well  Highly sensitive, consistent, reliable and
» Subjective judgment and established cost-effective.

low reproducibility * Time-consuming and expensive  Further clinical validation is warranted
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Conclusion

B A standardized HER2 gRT-PCR assay can provide objective
and guantitative results of HER2 status in breast cancer tissues.

B A multi-center trial demonstrates the high concordance between
HER2 gRT-PCR assays with regular HER2 testings.

B The standardized method may serve as a next-generation
HER?2 test, allow establishing a universal databank across
different PCR systems, laboratories, and locations.

B More potential applications of the standardized HER2 gRT-PCR
assay could be derived including cancer metastasis and drug

response monitoring. E.@E
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