Quantitative HER2 homodimer levels correlate with time to

prst recurrence in HER2-positive breast cancer patients who

did not receive trastuzumab In the adjuvant setting.

BACKGROUND

HERZ2-positive breast cancer patients
are currently treated with
trastuzumab in the adjuvant setting,
but prior to 2005 these patients were
not routinely offered trastuzumab. It
iIs known that HER2 over-expression
(by IHC) or HER2 gene amplification
(by FISH) is associated with poor
prognosis. Recent data generated in
a cohort of trastuzumab-treated
HER2-positive metastatic breast
cancer patients demonstrated that a
quantitative measure of HER2
expression (H2T) or HER2
homodimers (H2D) was more
predictive of TTP and OS than either
IHC or FISH in multivariate analyses.
1.2 Using the same cohort, we were
interested in whether quantitative
measurements of HER2 expression
(H2T) or HER2 homodimers (H2D)
correlated with time to failure in
HER2-positive patients who did not
receive trastuzumab in the adjuvant
setting (Figure 2).

METHODS

HERmark is a proximity-based assay
system that permits quantitative
measurements of total HER2 protein
expression (H2T) as well as HER2
homodimers (H2D) in formalin-fixed
paraffin-embedded (FFPE) tissues.
Patients (N=103) were selected for
study because they were treated with
a trastuzumab-containing regimen for
HER2-positive metastatic breast
cancer. HER2-positivity was defined
as IHC (Herceptest) 3+ or 2+/FISH+
(Vysis). 96 HER2+ patients who had
been treated (but not with
trastuzumab) in the adjuvant setting
were identified. The HERmark assay

was used to quantitate H2T and H2D.

Kaplan-Meier and Cox proportional
hazards analyses were employed.
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Figure 3: H2T, H2D and H2D/H2T distributions by IHC and FISH

The HERmark measurements span a dynamic range of 2-2.5 logs in patient samples assessed as 3+ by IHC. There
is a correlation between central FISH and H2T or H2D, but there is overlap between the distributions suggesting
discordant calls for some patients. There is a significant correlation between H2T and FISH/CEP17 copy number, but
for any given FISH/CEP17 value, there is approximately a 10-50 fold range of H2T values.
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Figure 4: Kaplan Meier analyses examining disease-free survival in adjuvant setting by tertiles of H2T,
H2D, or H2D/H2T.

HER2 expression did not correlate with DFS, but variables incorporating a measurement of HER2 homodimers demonstrated an association
between low H2D/H2T or H2D and longer DFS.

Figure 5: Correlation of H2T, H2D, and H2D/H2T with HER2-phospho measurements by VeraTag in FFPE
breast tumor control specimens.

18 breast tumors were obtained in the fresh frozen state and carefully prepared as formalin-fixed, paraffin-embedded specimens. Using the VeraTag
assay, H2T, H2D, and the phosphorylated form of HER2 were measured and correlated. All correlations were significant.
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RESULTS SUMMARY

* In this population of women with MBC, 96/103 were treated
in the adjuvant setting, but not with trastuzumab. This
created the opportunity to examine the prognostic ability of
guantitative measures of HER2 expression and
homodimerization in the adjuvant setting.

 The HERmark assay measures a continuum of HER2
expression and homodimers over approximately a 2.5-log
dynamic range, and generally correlates with IHC and FISH,
but there are significant discordances.

« Cox proportional hazards regression analyses suggested
that the best prognosticator of disease-free survival was the
ratio H2D/H2T rather than H2D or H2T.

» Kaplan-Meier analyses also suggested that the variable
H2D/H2T correlated with DFS in the adjuvant setting better
than H2T.

* Measurement of H2T, H2D, and H2D/H2T and HER2-
phospho in carefully prepared FFPE breast tumor control

specimens demonstrated a significant correlation between
H2D/H2T and the phosphorylated form of HER2.

CONCLUSIONS

* These data suggest that measures of the activated form of
HER2 may be superior to precise quantitation of HER2
expression as a prognosticator of disease progression in the
adjuvant setting in the absence of trastuzumab. H2D/H2T
may be a good measure of HER2 activation.

« Larger datasets and well-controlled studies are needed to
confirm these findings, and to determine whether functional
measures of HER2 activation are better predictors of clinical
outcome following trastuzumab treatment than HER2
expression alone.
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