


patients had limited SLN disease (micrometastasis, 70%, or 
isolated tumor cells, 23%). 101 (35%) of all SLN−positive
patients had tumor−involved NSLNs. Three variables 
(tumor size, angiolymphatic invasion, and SLN metastasis size)
predicted risk in all our models. RP−ROC and boosted CART
stratified patients into four risk levels. MLR informed by CART
was most accurate. Using two composite predictors calculated
from three variables, MLR informed by CART was more accu-
rate than the Nomogram computed using eight predictors. In
our dataset, area under ROC curve (AUC) was 0.83/0.85 for MLR
(n=213/n=171) and 0.77 for Nomogram (n=171). When applied
to an independent dataset (n=77), AUC was 0.74 for our model
and 0.62 for Nomogram. The composite predictors in our model
were the product of angiolymphatic invasion and size of SLN
metastasis, and the product of tumor size and square of SLN
metastasis size.

Conclusions We present a new model developed from a com-
munity−based SLN database that uses only three rather than
eight variables to achieve higher accuracy than the Nomogram
for predicting NSLN status in two different datasets. The Stan-
ford online calculator is available at
http://www−stat.stanford.edu/ olshen/NSLNcalculator/.

ABSTRACT #3117 
Pharmacogenomic analysis of needle biopsies obtained before
preoperative docetaxel/capecitabine/5−fluorouracil/
epirubicin/cyclophosphamide chemotherapy for breast cancer.
Lajos Pusztai, Frankie A Holmes, Jing Wang, Beth Hellerstedt,
John Pippen, Svetislava Vukelja, Darren Kocs, Lina Asmar, Kai
Yan, Feng Lin, W Fraser Symman and Joyce O’Shaughnessy. 
Department of Breast Medical Oncology, U.T. M.D. Anderson
Cancer Center (MDACC), Houston, TX; US Oncology Research,
Inc., Houston, TX; Department of Biostatictics/Applied Mathe-
matics, U.T. M.D. Anderson Cancer Center (MDACC), Houston, TX
and Department of Pathology, U.T. M.D. Anderson Cancer Center
(MDACC), Houston, TX.

Purpose Our goal was to evaluate the feasibility of obtaining
fine needle biopsies, for pharmacogenomic analysis, in commu-
nity−based oncology practices and to develop gene
expression−based predictors of pathologic complete response
(pCR) to preoperative sequential docetaxel/capecitabine (TX) and
5−fluorouracil, epirubicin, cyclophosphamide (FEC) chemotherapy
with (HER2−positive [HER2+]) or without (HER2−negative [HER2 ])
trastuzumab. 

Patients 192 patients were accrued at 29 sites in the US
Oncology Research network and all patients underwent FNA
biopsy. Specimens were mailed to UTMDACC for gene expression
profiling on Affymetrix U133A chips. 

Results 145 (75.5%) specimens yielded 1 g total RNA (median: 2.2
g, range 0−89) and 107 of these were of high enough quality to
perform gene expression profiling; 95 profiles were used for
genomic marker development. Comparison of cases with pCR
and residual disease (RD) was performed separately for the HER2
(n=66, pCR=36%) and HER2+ (n=29, pCR=45%) patient cohorts. The
pCR and RD groups were balanced for estrogen receptor (ER)
status and histologic grade in both cohorts and a t−test failed to
identify robustly differentially expressed genes. However, gene set
enrichment analysis (GSEA) indicated higher expression of TGF-
beta and p53 pathway genes among the HER2+ patients with RD
and higher expression of chromosome 7 q22 and q11 transcripts
in pCR. In the HER2 cohort, chromosome 8 q24 and 3 q22 tran-
scripts, as well as proliferation related genes, the genomic grade
index, and MAPK pathway were enriched in cases with pCR.

Conclusion This study demonstrates that it is possible to con-
duct prospective pharmacogenomic studies in the
community−based oncology setting. We found that when
response cohorts are balanced for ER and grade it is difficult to
identify statistically robust predictive signatures. However, GSAE
can identify informative biological pathways and functionally
related gene that are associated with pCR.

Supported by Roche Laboratories, Inc., Nutley, NJ; Pfizer, New
York, NY; and Precision Therapeutics, Pittsburgh, PA and by an
NCI RO1−CA106290 grant to L.P.

ABSTRACT #3118 
Changes in breast tumour receptor status with time does per-
forming a confirmatory tissue biopsy at the time of metastatic
recurrence alter patient management? The results of a prospec-
tive study.
C Simmons, N Miller, W Geddie, D Gianfelice, M Oldfield, 
G Dranitsaris and M Clemons. 
Princess Margaret Hospital, Toronto, ON, Canada.

Background The diagnosis of metastatic breast cancer is usu-
ally made by a combination of clinical radiological assessments.
Decisions about systemic treatment are based frequently on
expression of receptors by the primary tumour. Retrospective
studies evaluating patients (pts) who have undergone a biopsy of
metastatic lesions (ML) suggest that ER/PR/Her2 status may differ
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between the primary and ML in up to one third of cases, but this
has not been validated in a prospectively designed study. 

Objectives To measure prospectively the discordance of
ER/PR/Her2 status between primary tumour and ML in breast
cancer pts presenting with a new metastatic recurrence and to
measure the impact of any discordance on pt management.

Methods Eligible pts were identified at the time of first clin-
ical/radiological suspicion of metastatic recurrence. Biopsies of
suspicious lesions were obtained and samples were analysed for
disease confirmation determination of ER/PR by immunohisto-
chemistry and Her2neu by FISH. Results: 29 pts have undergone
successful biopsy of MLs. Sites of biopsy were: bone 12, soft
tissue 9, liver 3, pleural effusion 3, lung 2, CSF 1. Despite high
clinical suspicion of metastases, 3/29 pts (10%) had benign dis-

ease on biopsy. In another pt the biopsy demonstrated low−grade
lymphoma. Of the 25 patients with matched primary and ML,
40% had a change in hormone receptor status, and 8% had a
change in Her2neu status (2/25 becoming Her 2 positive). Biopsy
results led to a significant change of management in 20% of pts,
(6/29, P = 0.002). Overall, the biopsy procedure was acceptable for
most pts with 88% of those approached consenting to biopsy,
and was associated with minimal morbidity.

Conclusions This study demonstrates prospectively the pres-
ence of a significant discordance rate between primary and MLs
that is of sufficient magnitude to alter pt management in 20% of
pts. Tissue confirmation should be considered standard of care
in women with clinical/radiological suspicion of metastatic
recurrence. ■
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ABSTRACT #23
Fulvestrant 500 mg vs 250 mg: first results from NEWEST, a ran-
domized, phase II neoadjuvant trial in postmenopausal women
with locally advanced, estrogen receptor-positive breast cancer.
Kuter I, Hegg R, Singer CF, Badwe R, Lowe E, on behalf of the
NEWEST investigators.
Massachusetts General Hospital, Boston, MA; School of Medicine,
University of Sao Paulo & Pérola Bygton Hospital, Brazil; Medical
University of Vienna, Austria; Tata Memorial Hospital, Mumbai,
India; AstraZeneca, Wilmington, DE.

Background Fulvestrant (Faslodex®) is an estrogen receptor
(ER) antagonist with a distinct mode of action used in the treat-
ment of postmenopausal women with advanced breast cancer
progressing or recurring on an antiestrogen.  Two pre-surgical
studies demonstrated dose-dependent reductions in ER and Ki67
levels with doses up to 250 mg; however, there was no assess-
ment of clinical response or of biological activity at doses higher
than 250 mg.

Methods NEWEST (Neoadjuvant Endocrine therapy for Women
with Estrogen-Sensitive Tumors), a randomized, open-label, mul-
ticenter, phase II study compares fulvestrant approved dose (AD;
250 mg/month) with a high dose regimen (HD; 500 mg/month
plus 500 mg on day 14 of month 1) as 16 weeks neoadjuvant
therapy for postmenopausal women with ER-positive, locally
advanced (T2,3,4b, N0-3, M0) breast cancer. Core biopsies were
taken at baseline, wk 4 and at surgery (wk 16), and assessed for
changes in Ki67 labeling index (LI), ER and PgR expression.  The
primary objective was to compare the effect of fulvestrant AD
and HD on Ki67 LI at wk 4.  Secondary objectives included
assessment of tolerability and tumor response by 3-D ultra-
sound.  Responses were categorized as complete [disappearance
of all lesions] or partial [≥65% reduction in tumor volume], and
disease progression as ≥73% increase in tumor volume.

Results A total of 211 women (mean age 67 yrs) were included
(HD: n=109; AD: n=102); 99% had ER-positive disease.  Fulvestrant
HD (n=60) reduced mean Ki67 LI to a significantly greater extent
than AD (n=63; −78.8% vs −47.3%, p<0.0001) at wk 4. This corre-

sponded to a significantly greater (p<0.0003) reduction in ER
expression at wk 4 for HD vs AD (ChromaVisionTM Intensity
Score). Similar reductions in Ki67 and ER were seen for HD vs AD
at wk 16.  At 16 weeks, tumor response rates (ITT population)
were 22.9% and 20.6% for HD and AD respectively.  In a post-hoc
analysis of patients with a complete 16 wk assessment (N=69
both arms), response rates were 36.2% for HD and 30.4% for AD.
Only 15 patients progressed during therapy (7 HD vs 8 AD).  Both
regimens were well tolerated.  Small reductions in endometrial
thickness were similar between HD and AD at 16 weeks, and nei-
ther dose affected serum bone markers ALP, CTX and PINP.

Discussion NEWEST is the first study to compare the biolog-
ical and clinical activity of fulvestrant AD and HD regimens.  
Fulvestrant HD resulted in a significantly greater reduction in
Ki67 LI at 4 weeks compared with AD.  All other efficacy parame-
ters were numerically in favor of the HD regimen.  Both treat-
ments were well tolerated with no detrimental effect on
endometrial thickness or bone markers.  Fulvestrant HD is being
investigated in metastatic disease.

ABSTRACT #28
Effect of anastrozole on bone mineral density after one year of
treatment: results from bone sub−study of the International
Breast Cancer Intervention Study (IBIS−II).
Shalini Singh, Jack Cuzick, Rob Edwards, Glen Blake, John
Truscott, R Coleman, Richard Eastell and Anthony Howell.
CRUK Centre for Epidemiology, Mathematics and Statistics,
Wolfson Institute of Preventive Medicine, London; Kings College
School of Medicine, London; Academic Unit of Medical Physics,
University of Leeds, United Kingdom; Academic Unit of Clinical
Oncology, Weston Park Hospital, Sheffield, United Kingdom;
CRUK Department of Medical Oncology, Christie Hospital, Man-
chester, United Kingdom and Metabolic Bone Centre, Northern
General Hospital, Sheffield, United Kingdom.

Background The third generation aromatase inhibitors have
been shown to reduce bone mineral density when compared
with tamoxifen in the advanced, adjuvant and neoadjuvant set-
tings in women with early breast cancer. No trial to date has
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compared the effect of anastrozole treatment versus placebo on
bone mineral density in the prevention setting.

Materials and Methods The bone sub−protocol of IBIS−II
assessed changes in the bone mineral density in post-
menopausal women aged 40−70 years with a high risk of breast
cancer receiving anastrozole 1 mg/day versus placebo for 5 years.
Out of 1540 women recruited to date in the prevention study, 613
women have taken part in the bone sub−protocol of the study.
Lumbar spine and femoral neck BMD have been assessed at
baseline and 1 year by DXA scans for 250 women at the time of
analysis. Results are expressed as mean percentage change. Out
of 250 women, 162 with normal BMD joined stratum−I of the
study and received only monitoring without bisphosphonate
treatment, 59 osteopenic women joined stratum−II and were fur-
ther randomized to receive either risedronate or placebo, 29
osteoporotic women joined stratum−III of the study and all
received treatment with risedronate.

Results In stratum−I, a greater BMD loss was observed in the
anastrozole vs placebo group at both the lumbar spine (−2.5% vs.
−0.97%; P= .002), and total hip (−1.34 vs. −0.37%; P= .02). In
stratum−II, women randomised to risedronate had higher BMD
scores both in the anastrozole and in the placebo arm. The BMD
changes were (risedronate vs. non−risedronate group; Spine
0.32% vs. −0.17%, P=0.75, Hip 0.67% vs. −2.27%, P= .01) in the 
anastrozole arm, and (Spine 0.84% vs. −0.25%, P=.36; Hip −0.35%
vs. −1.2%, P=.23) in the placebo arm. In stratum−III, the BMD
changes observed were (Spine 1.8% vs. 4.17%, P= .03; Hip −0.13%
vs. 1.5%, P=.06) in the anastrozole and placebo group, respectively.

Discussion Women with normal BMD at baseline had a signifi-
cant BMD loss with anastrozole treatment. However, women on
anastrozole, who joined the trial with an osteopenic or osteo-
porotic T−score, gained BMD after receiving risedronate treat-
ment for a year. This data confirms the BMD losses observed
with third generation AIs on breast cancer patients, but it is also
reassuring that BMD loss can be controlled if women receive
DXA scans at baseline and bisphosphonate treatment as needed
along with AIs. Longer−term follow−up and analysis on more
BMD data is required to confirm the above results. These data
will be further updated at the time of meeting.

ABSTRACT #41
ATAC: 100 month median follow−up (FU) shows continued supe-
rior efficacy and no excess fracture risk for anastrozole (A) com-
pared with tamoxifen (T) after treatment completion.

JF Forbes, J Cuzick, A Buzdar, A Howell, M Baum and on
behalf of the ATAC Trialists’ Group. 

University of Newcastle, Calgary Mater Hospital, NSW, Aus-
tralia; Cancer Research UK, United Kingdom; M.D. Anderson
Cancer Center; Christie Hospital, United Kingdom and Portland
Hospital, United Kingdom.

Background ATAC has shown that A (N = 3125) is significantly
more effective than T (N = 3116) in preventing recurrences and is
better tolerated, but associated with a higher risk of fractures on
treatment.1,2 Little data exist on whether efficacy benefits or side
effects persist after AI treatment is completed. New data com-
paring A with T at a median FU of 100 months are presented.
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Abstract #41
Table 1. Serious adverse events for A and T on and offtreatment. Number and annual rate

On treatment Off treatment 
A T A T

Endometrial Cancer 3(0.043) 12(0.14) 1(0.014) 11(0.12)
Myocardial Infarction 34(0.27) 33(0.27) 26(0.28) 28(0.30)
Cerebrovascular Accident 20(0.16) 34(0.28) 22(0.24) 20(0.21)
First Fracture 318(2.62) 211(1.77) 103(1.15) 99(1.02)



Methods The primary endpoint, disease−free survival (DFS),
and secondary endpoints of time to recurrence (TTR), incidence
of new contralateral breast cancer (CLBC), time to distant recur-
rence (TTDR), overall survival (OS) and death after recurrence,
were assessed in both the total (ITT) and hormone receptor−pos-
itive (HR+ve) populations (84% of ITT). After treatment comple-
tion, fractures and serious adverse events continued to be
collected in a blinded fashion.

Results Significant improvements were seen for A compared with
T for DFS, TTR, TTDR and CLBC. In the HR+ve population:
DFS (hazard ratio (HR) 0.85; 95% CI 0.76, 0.94; p=0.003), TTR (HR
0.76; 95% CI 0.67, 0.87; p=0.0001) TTDR (HR 0.84; 95% CI 0.72 −
0.97; p=0.022), and CLBC (OR 0.6; 95% CI 0.42, 0.85; p=0.004).
Absolute differences for A and T increased over time (TTR 2.8% at
5 yrs and 4.8% at 9 yrs) and hazard rates remained lower on A
compared with T after treatment completion. Breast cancer
deaths were non−significantly(ns) fewer with A than T (350 vs
382 ITT; 245 vs 269 HR+ve), but there was no difference in OS
(HR= 0.97 HR +ve). After treatment completion fracture rates for
A and T were similar and safety benefits were maintained.

No new safety concerns were seen. Myocardial infarction
rates on A were identical to T, on or off−treatment, and endome-
trial cancer rates remained lower for A than T off−treatment
(Table 1).

Conclusion After a median FU of 100 months, the significant
advantage for A over T for TTR, CLBC and DFS has been main-
tained. TTDR was also significantly superior with A compared to
T. Deaths after recurrence remain ns lower on A than T.

After treatment completion fracture rates on A were not dif-
ferent to T and no new side−effects were seen. These data con-
firm the long−term superior efficacy and safety of A over T as
initial adjuvant therapy for post−menopausal women with hor-
mone sensitive early breast cancer.

References
1. ATAC Trialists Group. Lancet. 2005;365:60−62.
2. The ATAC Trialists Group. Lancet Oncol. 2006;7:633−643.

ABSTRACT #1007
MR imaging of tumor response in breast cancer patients fol-
lowing neoadjuvant chemotherapy: correlated with pathological
findings.
Jeon−Hor Chen, Garima Agrawal, Hon Yu, Philip Carpenter, Rita
Mehta, Orhan Nalcioglu and Min−Ying Su. Tu & Yuen
Center for Functional Onco−Imaging, University of California
Irvine, Irvine, CA; Department of Pathology, University of Cali-
fornia Irvine, Irvine, CA; Department of Medicine, University of

California Irvine, Irvine, CA and Department of Radiology, China
Medical University Hospital, Taichung, Taiwan.

Background This study aimed to evaluate the role of MRI in
evaluating tumor response of breast cancer following neoadju-
vant chemotherapy (NAC) and correlate with final pathological
findings.

Materials and Methods In a period of three years, fifty nine
breast cancer patients, including 28 HER−2 positive and 31 HER−2
negative patients, were studied. For 25 HER−2 positive cancer
patients , the NAC protocol consisted of 2−4 cycles of bi−weekly

AC (Anthracycline (doxorubicin)−Cyclophosphamide), fol-
lowed by Taxane regimen (TCa H), including paclitaxel or
Nab−paclitaxel (Abraxane) and Carboplatin, with Trastuzumab
(Herceptin), then surgery. For 26 HER−2 negative cancer, the pro-
tocol consisted of 2−4 cycles AC (Anthracycline (doxorubicin)−
Cyclophosphamide) followed by 3−4 cycles of TCa. Five patients
received AC followed by Taxane and three patients received AC
regimen only. The clinical stages were stage II (N = 25), stage III
(N = 20), and stage IV (N = 14). The tumor size ranged from 0.9 cm
to 8.5 cm (median 2.4 cm). The tumor morphologies, divided into
four categories, in the baseline MRI and the imaging findings in
the final MRI after completion of NAC were studied and corre-
lated with the pathological findings after surgery.

Results Complete clinical response on MRI was identified in 36
patients (61%). Pathological complete response (pCR) was
achieved in 28 patients (47%) and MRI correctly diagnosed 2pCR
(27/36, 75%), including 19 of 20 patients (95%) in HER−2 positive
group and 8 of 16 patients (50%) in HER−2 negative group 
(P < 0.01). High correlation of residual lesion size between final
MRI and pathology was found for the 23 patients showing partial
response on MRI (r = 0.986). For comparison of baseline tumor
morphologies vs. pCR and non−pCR, and baseline tumor mor-
phologies vs. pathologically positive axillary lymph nodes, they
all showed non−significant difference (P = 0.44 1.0). When com-
paring the pathologically positive axillary lymph nodes versus
pCR and non−pCR, a statistically significant difference was found
in the whole patient cohort (P < 0.01) and in Her−2 positive group
(P < 0.05) but not in HER−2 negative group (P = 0.401).

Conclusion MRI was an excellent imaging modality in pre-
dicting pCR especially with a high accuracy in HER−2 positive
patients. The high correlation of lesion size between final MRI
and pathology might help breast surgeons in determining the
breast conservation surgery. The tumor morphology in the
baseline MRI did not correlate with pathological response
after NAC.

Issue 1, December 13, 2007



ABSTRACT #2091
Fulvestrant vs exemestane following non-steroidal aromatase
inhibitor failure: first overall survival data from the EFECT trial.
Chia S, Piccart M, Gradishar W, on behalf of the EFECT writing
committee.
British Columbia Cancer Agency, Vancouver, Canada; Jules Bordet
Institute, Brussels, Belgium; Robert H. Lurie Comprehensive
Cancer Center of Northwestern University, Chicago, IL.

Background Third-generation, non-steroidal aromatase inhib -
itors (AIs) such as anastrozole and letrozole, are being used
increasingly as first-line treatments for postmenopausal women
with hormone receptor-positive (HR+) early or advanced breast
cancer. EFECT is not only one of the largest published trials to
date comparing endocrine therapies in HR+ advanced breast
cancer, it is the first phase III trial to specifically evaluate
endocrine treatment options following progression/recurrence
on a non-steroidal AI. This trial includes 693 women, ~60% of
whom have received ≥2 prior endocrine therapies. In the primary
analysis (median follow-up 13 months), median time to progres-
sion was 3.7 months in both the fulvestrant and exemestane
groups (HR 0.963; 95% CI 0.819, 1.133; p=0.6531). Objective
response and clinical benefit rates were also similar between
groups, although median duration of response (n=38; from ran-
domization: 13.5 months vs 9.8 months) and clinical benefit
(n=172; 9.3 months vs 8.3 months) appeared slightly longer in
patients receiving fulvestrant. Overall survival (OS) data were
immature at the time of the primary analysis.

Methods EFECT is a randomized, double-blind, placebo-con-
trolled, multi-center, trial comparing the efficacy and tolerability
of fulvestrant vs exemestane in postmenopausal women with
HR+ advanced breast cancer following non-steroidal AI therapy.
A fulvestrant loading-dose regimen was utilized (via IM injec-
tion): 500 mg on Day 0, followed by 250 mg on Days 14, 28, and
every 28 ± 3 days, thereafter. Exemestane was given as a 25 mg
capsule PO, once-daily. Treatment was administered until disease
progression or death, or withdrawal for any other reason. OS was
defined as the time from randomization to death from any
cause, or the date of last evaluation for patients who were alive

at data cut-off. Statistical analysis of OS data was performed
after ≥50% of patients across the two treatment groups had died.
OS data were summarized using the Kaplan-Meier method and
Kaplan-Meier estimates of median OS were determined for each
treatment. OS in the two treatment groups were compared using
a log-rank test.

Results At data cut-off (30 June 2006; median follow-up: 20.9
months), 209 (59.5%) patients in the fulvestrant group and 197
(57.9%) patients in the exemestane group had died. Median OS
was not significantly different between treatments (24.3 months
vs 23.1 months in the fulvestrant and exemestane groups,
respectively [HR 1.012; 95% CI 0.833, 1.229; p=0.9072]).

Discussion These are the first phase III OS data directly com-
paring two endocrine therapies in postmenopausal women with
advanced breast cancer progressing or recurring after prior non-
steroidal AI therapy. These data are consistent with earlier find-
ings that fulvestrant and exemestane are valid treatment
options in this setting.

ABSTRACT #3054
A study of associations between estrogen and tamoxifen metab-
olism, cytochrome 2D6 and sulfotransferase 1A1 polymorphisms,
and sulfotransferase 1A1 gene copy number during steady state
tamoxifen treatment.
Jennifer Gjerde, Jurgen Geisler, Steinar Lundgren, Dagfinn Ekse,
Harald Breilid, Marianne Hauglid, Jan Erik Varhaug, Gunnar 
Mellgren, Vidar M Steen, Per Eystein Lonning and Ernst A Lien. 
Hormone Laboratory, Haukeland University Hospital, Section for
Endocrinology, Institute of Medicine, University of Bergen,
Norway; Department of Oncology, Haukeland University Hospital,
Section of Oncology, University of Bergen, Norway; Cancer Clinic,
St. Olavs University Hospital, N−7006 Trondheim, Norwegian Uni-
versity of Science and Technology, Department of Cancer
Research and Molecular Medicine, Norway; Department of
Oncology, Haukeland University Hospital, Norway; Dr. E. Martens
Research Group for Biological Psychiatry, Department of Clinical
Medicine, University of Bergen, Center for Medical Genetics and
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Molecular Medicine, Haukeland University Hospital, Norway; Sec-
tion for Endocrinology, Institute of Medicine, University of Bergen,
Norway; Department of Surgery, Haukeland University Hospital,
Norway; Section for Endocrinology, University of Bergen, Norway;
Dr. E. Martens Research Group for Biological Psychiatry, Depart-
ment of Clinical Medicine, University of Bergen, Center for Med-
ical Genetics and Molecular Medicine, Haukeland University
Hospital, Norway; Department of Oncology, Haukeland University
Hospital, Section of Oncology, University of Bergen, Bergen,
Norway and Hormone Laboratory, Haukeland University Hospital,
Section for Endocrinology, University of Bergen, Norway.

Background The enzymes cytochrome (CYP) 2D6 and 
sulfotransferase (SULT) 1A1, which are polymorphic in the 
population, are involved in the metabolism of tamoxifen. These
enzymes may also be involved in the metabolism of estrogens.
We examined associations between the blood concentrations of
tamoxifen and its metabolites and estrogens in postmenopausal
patients during steady state tamoxifen therapy.

Methods Tamoxifen and its metabolites were measured by an
LCMSMS method in samples from 90 postmenopausal breast
cancer patients during steady state tamoxifen treatment. The
levels of estradiol (E2), estrone (E1), and estrone sulphate (E1S)
were determined by a sensitive radioimmunoassay. We used a
combination of long−PCR, PCR−based restriction fragment length
polymorphism, real time PCR assays and DNA sequencing for
genotyping the CYP2D6*3, CYP2D6*4, CYP2D6*5, CYP2D6*6 and
SULT1A1*2 alleles. The SULT1A1 gene copy number was exam-
ined by fluorescence based quantitative PCR.

Results The serum level of tamoxifen was related to the levels
of E2, E1 and E1S (p<0.05). Associations between the demethylated
metabolite of tamoxifen, N−demethyltamoxifen, and E1 and E1S
were also observed (p<0.05). Interestingly, the serum levels of E2
and E1S were associated with SULT1A1 gene copy numbers
(p<0.05), but not to the CYP2D6 and SULT1A1 polymorphisms.

Conclusion The SULT1A1 gene copy numbers and the blood
levels of tamoxifen and its demethylated metabolites were
related to the estrogen levels. The potential clinical implications
of estrogen concentrations on tamoxifen therapy should be 
discussed.

ABSTRACT #5055
Primary systemic therapy using docetaxel/cyclophosphamide/
bevacizumab (TCB) followed by doxorubicin (A) in operable or
locally advanced breast cancer (BC).

Issam Makhoul, Suzanne Klimberg, Ronda Henry−Tillman, Kent
Westbrook, Soheila Korourian, Eric Siegel and Laura Hutchins.
Hematology/Oncology Division, University of Arkansas for Med-
ical Sciences, Little Rock, AR; Surgical Oncology, University of
Arkansas for Medical Sciences, Little Rock, AR; Pathology Depar-
ment, University of Arkansas for Medical Sciences, Little Rock,
AR and Department of Biostatistics, University of Arkansas for
Medical Sciences, Little Rock, AR.

Background The addition of bevacizumab to chemotherapy
resulted in improved outcome in metastatic BC. The goal of this
study is to test the efficacy of B in the neoadjuvant setting in
combination with CT.

Methods This is a single arm, single institution phase II trial.
Patients (Pts) eligible for the study are women with proven BC (T1−4
and/or positive axillary LN −excluding inflammatory BC). The total
number of patients planned is 40. The Pts receive chemotherapy
(CT) with docetaxel (T, 75 mg/m2), cyclophosphamide 
(C, 500 mg/m2) and bevacizumab (B, 15 mg/kg), TCB every 3 wks x
4 cycles followed by doxorubicin (A, 60 mg/m2) every 3 wks for 4
cycles. After CT, Pts are evaluated clinically (clinical complete or
partial response cCR or cPR), by mammogram and by MUGA.
Breast conserving surgery is considered if the response was
deemed satisfactory, otherwise mastectomy is performed and
pathologic complete response (pCR) is evaluated.

28 to 84 days after surgery and after documented healing of
the operative incision, bevacizumab is restarted at 15 mg/kg x 9
cycles. XRT, herceptin and endocrine therapy are given as indi-
cated concurrently with B.

Results 36 patients have been enrolled to date (10/2007).
Average tumor size was 5.0 cm (range 1.9 − 15 cm). Lobular
6/ductal 30. Grade I/II/III: 2/11/23. ER +/PR +: 12; ER+/PR−7; ER−/ PR
+: 2, HER2 +: 8. Triple negative: 11. Lymph nodes were + in 21
patients. 21 Pts completed all pre−op CT cycles. One patient died
after two cycles of TCB of bilateral PE, 3 Pts received a truncated
doxorubicin course due to side effects, 2 patients withdrew con-
sent after TCB x 2 and 10 patients are still on treatment.
The most common grade 3 AEs (#): diarrhea (4), febrile neu-
tropenia (3), musculoskeletal pain (3), fatigue (3), mucositis (2),
nausea (2), hypertension (3), syncope (2). One pt had overt CHF
with EF 16% after 5 cycles of postoperative bevacizumab. The
others had no clinically significant change in LVEF (Pre−CT LVEF
67.8% (54−76%); post−CT LVEF 56.5% (53−72%)). cCR (11) 

Conclusions The integration of bevacizumab in the PST of
breast cancer improves pCR in this poor prognostic BC patients
and is relatively safe with manageable toxicity. This regimen
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deserves further development.and cPR (14) were seen and 1 Pt
had progression. 24 Pts underwent surgery. 9 had lumpectomy
(average pre−CT size 5.5 cm) and 15 had mastectomy (average
pre−CT size 5.5 cm). One patient had infusaport infection and
another had breast implant infection, both required device
removal and had delayed wound healing. 7 pCR/24 in the breast
and the axilla and 2 more pCR/24 in the breast were seen (pCR
breast 37.5%, pCR breast and axilla 29.1%).

ABSTRACT #6082
Preclinical efficacy in breast cancer xenografts and phase 1
results of PTC299, a novel VEGF expression inhibitor.
H Miao, S Hirawat, T W Davis, L Cao, J Sheedy, M Weetall, G
Elfring, M A Pagel and L Miller.
PTC Therapeutics, South Plainfield, NJ and Case University,
Cleveland, OH.

Background VEGF is a clinically validated mediator of tumor
angiogenesis. PTC299 has been identified as an orally bioavail-
able small molecule that selectively inhibits tumor overproduc-
tion of VEGF through processes dependent on the 5 untranslated
region of the VEGF mRNA. In multiple human tumor xenograft
models, PTC299 reduces elevated human VEGF levels in tumor
and in circulation, decreases tumor microvessel density, and
substantially slows tumor growth. With cytotoxic agents or with
other antiangiogenics, PTC299 enhances tumor growth delay.

Materials and Methods In nude mice harboring established
human breast tumor xenografts, PTC299 effects on tumor and
plasma VEGF levels were measured by ELISA and vascularity/per-
miability was measured by DCE−MRI. Initial human safety and
PK was characterized in a Phase 1a single−dose (SD) trial and in a
Phase 1a multiple−dose (MD) trial of BID or TID dosing for 7 days.
During dose escalations, cohorts of 8 subjects (4 males, 4

females; 6 PTC299, 2 placebo) were enrolled at progressively
higher dose levels. A fed−fasting crossover evaluated food effects
in 12 subjects (6 males, 6 females) in the SD study. Adverse
events, safety, laboratory parameters, plasma levels of PTC299
and VEGF assessed.

Results Relative to vehicle treatment, PTC299 decreased human
tumor and plasma VEGF levels by 61% and 75%, respectively;
impeded growth by 65%; and increased time to tumor volume
1000 mm3 from 8.4 to 27 days in hormone insensitive
MDA468−MB−1 xenografts (p<0.05). In this model, PTC299 also
induced central necrosis and markedly reduced vessel perme-
ability by 24 hours. KTRANS was reduced by 49.6% (p<0.01) across
the entire tumor and 31.2% (p<0.07) excluding the necrotic
regions. PTC299 was as active as tamoxifen in reducing tumor in
hormone sensitive T47D and MCF7 xenografts, effecting cures in
multiple animals. In the clinical SD study, 52 subjects (age 18−55
years) were enrolled (40 at 5 dose levels and 12 to assess food
effects. In the MD study, 32 subjects (age 31−78 years) were
enrolled (24 to BID dosing and 8 to TID dosing).

Adverse Events were primarily Grade 1 headaches, and mus-
culoskeletal and gastrointestinal symptoms; a clear relationship to
PTC299 was not established. No bleeding, clotting, hypertension, or
proteinuria occurred. Cmax and AUC increased proportional to
dose. PTC299 through concentrations in human plasma exceeded
values associated with activity in xeno graft models. Exposure to
PTC299 was largely unaffected by food. As expected from preclin-
ical data, physiologic circulating VEGF levels were not perturbed.
Discussion PTC299 is the first drug designed to modulate
post−transcriptional control mechanisms to treat human dis-
ease. PTC299 effectively reduces tumor derived VEGF production
and tumor perfusion in breast cancer xenografts. Based on pre-
clinical efficacy data and on Phase 1a clinical safety and PK data,
a Phase 1b/2 study in women with advanced breast cancer is
being initiated with support from the Department of Defense. ■
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