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November 4, 2009 (Chicago, lllinois) — Universal testing of breast cancer tissue for Her-2/neu status with
fluorescence in situ hybridization (FISH), as some have proposed, does not increase the identification of candidates
for Her-2/neu-directed therapy and is not cost-effective, investigators from Loyola University Medical Center in
Maywood, lllinois, announced here at the American Society for Clinical Pathology 2009 Annual Meeting.

There is currently no consensus about Her-2/neu testing on specimen type, the use of multiple-specimen testing (dual
testing), or the utility of universal FISH, noted lead author Kelli Ann Hutchens, MD, who is now a dermatopathology
fellow at State University of New York in Brooklyn. The senior author of the study was Henry Brown, MD.

"The American Society of Clinical Oncology and College of American Pathologists algorithm provides a standard for
testing (FISH for immunohistochemistry [IHC] 2+ or equivocal), but it is not conclusive with regard to testing additional
specimens or the use of universal FISH," Dr. Hutchens said.

"At our institution, we have frequently been doing universal testing, that is, using FISH regardless of the
immunohistochemistry results, and have been testing more often, doing IHC and sometimes FISH on both biopsy and
excision specimens," she said. "We usually did this because of the clinician's or patient's request. It's hard to say no to
a breast surgeon."

But the pathology department became concerned about an "unvalidated approach," she said, which led them to
evaluate the sensitivity and the cost of Her-2/neu testing on biopsy and excision specimens and the use of universal
FISH.

The study involved 45 patients with invasive breast cancer found on both core biopsy and excision specimens; each
specimen was tested for Her-2/neu with IHC and some specimens were tested with FISH. Cases were evaluated for
frequency of FISH testing, regardless of IHC result, dual FISH testing on biopsy and excision specimens, and
concordance of IHC and FISH results.

They also determined the cost of testing to the laboratory, the standard reimbursement for testing, and the patient
expense. Cost of IHC was assessed at 2.5 times the direct cost, and standard reimbursement from Medicare and
unreimbursed costs were determined. The cost of FISH was obtained from the reference lab and calculated as a
patient cost for the unstained slides sent to a reference lab for analysis.

Concordance Very High Between Tests

There was 95.5% concordance (43 of 45) when IHC was performed on both biopsy and excision specimens, 100%
concordance (12 of 12) when FISH was performed on both, and 97.5% concordance (39 of 40) between determinant
IHC and FISH.

There were 2 discordant cases. One patient overexpressed the protein without gene amplification (i.e., IHC-positive
and FISH-negative), which is reported in the literature to occur in about 3% of cases. The second patient was
IHC-positive on the biopsy and negative on the excision sample, which could represent a fixation error, thickness of
tissue, or other factor, she suggested.

These concordance rates were "acceptably high and similar to [those in] the literature," Dr. Hutchens noted.

Importantly, universal FISH testing did not result in the increased identification of tumors that would potentially be
trastuzumab-responsive, she reported. Nor did dual testing of the biopsy and excision specimens with IHC or FISH
result in increased identification of Her-2/neu positivity.

Universal FISH Not Cost-Effective

"Testing beyond using IHC on a single excision specimen and FISH for equivocal cases only results in unwarranted
costs to laboratories and patients and should not be performed," Dr. Hutchens concluded.
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Each IHC test cost the laboratory $194.56, for which the standard reimbursement is $52.36, resulting in a $142.20
loss for each test performed. FISH testing is directly billed to the patient, at a cost of $794.00 per test.

"Dual testing on the biopsy and excisional specimens did not yield a significant increase in sensitivity, and resulted in
$6399 in unreimbursed costs to the laboratory," she said. "Performing FISH on determinant IHC specimens resulted in
$31,760 in additional costs to patients."

Had clinicians followed the algorithmic guidelines for Her-2/neu testing, unreimbursed costs to the lab would have
been reduced by $6399, and costs to patients would have been reduced by $41,288. The total savings would be
$47,687 for these 45 patients, translating into a savings of $105,971 per 100 patients, the investigators concluded.

"Excess testing has cost us and our patients," Dr. Hutchens observed. "Our goal is now to use this study as a platform
to say that additional testing is unnecessary and is costing our labs, our patients, and our healthcare system."

Session moderators agreed that pathologists are often pressed by surgeons and oncologists to do multiple tests for
Her-2/neu, and said this information could help them abide by current guidelines. "This information is valuable in the
current healthcare environment, to be able to say to your clinicians that we have evidence that allows you to do fewer
studies and expect the same results," said Dennis O'Malley, MD, from Clarient Diagnostics in Aliso Viejo, California.

Rohit Bhargava, MD, from Magee-Women's Hospital of the University of Pennsylvania Medical Center in Pittsburgh,
pointed out that in cases of ductal carcinoma in situ, universal FISH testing is clearly not indicated "and you can plainly
so 'no' in this case," he said. With neoadjuvant chemotherapy becoming the norm, IHC testing is increasingly being
recommended for the core needle biopsy, rather than the excision biopsy. "FISH should be done on a case-by-case
basis," he said.

Dr. Hutchens and Dr. Bhargava have disclosed no relevant financial relationships. Dr. O'Malley is an employee of
Clarient Diagnostics.

American Society for Clinical Pathology (ASCP) 2009 Annual Meeting: Abstract 86. Presented October 30, 2009.
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