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Introduction: Breast cancer (BC) is the most common malignancy in both Jewish and Arab women in
Israel. Although the incidence of BC is lower in Arab women it is diagnosed in younger age and seems to
have worse prognosis. Recent data have suggested considerable molecular differences in BC from various
ethnical groups. Molecular features are increasingly used for predicting cancer prognosis and response to
treatment. The purpose of this study to compare clinical, pathological and molecular characteristics of BC in
Arab and Jewish women in the Upper Galilee

Patients / Methods: The files of 481 patients (pts) with breast cancer (BC) treated at the Oncology Institute,
Ziv Medical Center between 2001 and 2007 were reviewed retrospectively. Type of breast operation and
both clinical and all pathological findings of patients were summarized and correlated to the ethnicity of
women.

Results: Of the total 481 pts 380 were Jewish and 100 were Arab women. The main age at diagnosis was
49,4 years for Arabs and 59,5 years for Jews (p<0,01). At diagnosis 3% of Arab pts had DCIS compared to
7,4% in Jewish pts, stage | in 19% and 49,9%, stage Il in 36% and 31,7%, stage Il in 33,3% and 7,6%,
stage IV in 9% and 3,7% of Arab and Jewish pts respectively (p<0,05). Well differentiated, moderately and
poorly differentiated in 12%, 59% and 29% compared with 43,9%, 41,4% and 12,5% in Arabs versus Jews.
Estrogen receptor was 69% in Arabs and 79% in Jews. HER-2 overexpression evaluated by IHC and CISH
was diagnosed in 39% of Arab pts and in 24% Jewish pts (p<0,05). Lumpectomy was done in 36% in Arabs
versus 64% in Jews (p<0,05).

Conclusions: Our data demonstrate younger age and more advanced tumor at diagnosis in Arab compared
to Jewish women. All pathological and molecular figures were more aggressive in Arab compared to Jewish
women in Israel. Mammography for screening may be started at age 40 years in Arab women and treatment
could be more aggressive.
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Introduction: Molecular genetic analysis is changing our perception of breast cancer (BC). The most
promising biological marker in terms of predictive value for breast cancer (BC) treatment is HER-2. The two
major methods for evaluation of HER-2 expression in BC are immunohistochemistry (IHC), which
determines the expression of HER-2 protein and (FISH), which analysis the HER-2 gene amplification.CISH
is relatively newly used method which enables detection of HER-2 gene copies through an
immunoperoxidase reaction. CISH is based on bright field microscopy and does not require a dedicated
fluorescence microscope and/or digital imaging software and allows a concurrent analysis of morphological
features of the tumor cells and gene copy numbers. The aim of this prospective study to compare
concordance of HER2 by IHC, FISH and CISH in BC.

Patients / Methods: Specimens of 100 women operated at our center for invasive BC were examined
prospectively for HER-2 using both IHC and CISH test. All tissues were fixed in 10% buffered fomalin and
embedded in paraffin. 0,4 gm thickness tissues were obtained from tissue blocks and processed for IHC and
CISH. IHC was carried out with Hercept test. Hybridization signaling were detected using a CISH detection
kit (Zymed), while gene copy signals were recognized as intranuclear brown dots in both neoplastic and
non-neoplastic cells.

Results: HER2 tested by IHC was scored 0 in 53 cases, 1+ in 14 cases, 2+ in 9 cases and 3+ in 24 cases.
CISH test HER2 was determined as positive (high level amplification) in 26 cases and as negative (no
amplification) in 74 cases. All tissues with HER2 Oand +1 (67%) by IHC were also negative by CISH
(p:0.001). Two of the tissues determined +2 by IHC were positive by CISH and 7 were negative. All cases
with +3 were positive by CISH. All tissues positive for CISH found to be positive by FISH. CISH test costs
500 NIS compared to 3000 NIS for FISH.

Conclusions: There is a high concordance rate between IHC, CISH and FISH testing for HER2 in breast
cancer. CISH is as accurate, more practical and less expensive than FISH. CISH may exchange FISH test
molecular genetic analysis.
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Introduction: Lumpectomy followed by radiation therapy (RT) has become an accepted local management
strategy for patients with small, mammographically detected ductal carcinoma in situ (DCIS) of the breast.
The aim of this analysis is to describe control rates and patterns of relapse in a cohort of Israeli women with
mammographically detected DCIS treated at a single medical center.

Patients / Methods: The files of 107 consecutive patients with DCIS were retrieved from the cancer registry
of the unit of radiation therapy. All women underwent lumpectomy followed by definitive RT, administered in
conventional dose-fractionation regimens). Oral tamoxifen, 20 mg per day, was prescribed to all but 2
patients with positive receptors..

Results: Within a median follow-up time of 52 months no local recurrence of any breast tumor was found.
There was no correlation between event free survival and tumor size, focality, grading, hormone receptor
status, administration of adjuvant hormonal therapy, timing of RT, and RT boost delivery. The 8-year overall-
survival, disease-free-survival, and event-free-survival were 100%, 92100%, and 87%, respectively.
Conclusions: The results reported herein are consistent with short-term and intermediate-term outcomes
that are better than the reported benchmarks from prospective randomized trials. Although this could reflect
selection factors at a single institution it is also plausible that a genetically distinct disease is present in this
local population. The results of prospective clinical trials of lumpectomy followed by RT in DCIS suggested
relatively higher rates of early relapses than observed in the current report, even for the same periods of
median follow-up. This observation remained unclear. A plausible, but unproven, explanation, is a
genetically different disease in the local population, of which most of the women are Jewish.
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Introduction: The treatment of bone metastases in breast cancer patients is traditionally based on the
hormone receptor status of the primary tumor. However, discordant receptor expression between primary
and metastatic tumours has been reported in around 20-60% of cases. This study, therefore, aimed to
prospectively explore the incidence of discordant receptor status in primary and metastatic bone disease,
and to evaluate the role of bone marrow biopsies for the reassessment of receptor status.

Patients / Methods: 19 patients with known bone metastases underwent both a CT-guided bone metastasis
biopsy, as well as bone marrow aspirate and trephine. The estrogen receptor (ER) and progesterone
receptor (PR) of these samples was assessed and compared to those of primary breast cancer.

Results: Tumor cells were found in 13 (68.4%) of bone metastasis samples and in 9 (47.4%) of bone
marrow biopsies. Discordance between the primary and metastatic samples was seen in 10 patients
(52.6%). Among these, ER and PR changed from positive to negative in 7 cases and from negative to
positive in 1 case. In 6 cases (31.6%), malignant cells were identified in both bone metastasis and bone
marrow samples from the same patient. Among these, ER and PR were concordant in 100% and 83% of
cases.

Conclusions: Given that it is commonly assumed that the receptor profile of metastatic disease is the same
as the primary tumor, any discordance between primary and metastatic cancer can have a significant impact
on the outcome of treatment choices. The receptor discordance rate in this analysis was similar that which
has been reported in previous studies. Of interest, there appeared to be good concordance between bone
metastasis and bone marrow biopsies. Therefore, bone marrow biopsy may be a simple, safe and well-
tolerated way to obtain tissue to reassess receptor status of metastatic breast cancer, and should be
considered before the more invasive bone metastasis biopsy.
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Introduction: Initiation of bisphosphonate therapy in bisphosphonate-najve patients is known to be
associated with radiological changes such as increased bone density in both osteolytic and osteoblastic
metastases. It is not known, however, whether switching from a second-generation bisphosphonate to a
more potent agent is associated with similar changes. The aim of the study was therefore to prospectively
explore radiological changes, as assessed by thoracolumbar CT scanning, in patients switching from an
early generation bisphosphonate (i.e. oral clodronate or intravenous pamidronate) to intravenous zoledronic
acid.

Patients / Methods: Breast cancer patients with progressive bone metastases despite use of an earlier
generation bisphosphonate were switched to zoledronic acid as part of a study to evaluate the palliative
benefit of this intervention. Quantitative computed tomography scanning of the thoracolumbar spine was
carried out at baseline, and repeated 4 months after commencing zoledronic acid. The effect of this change
of therapy was explored in terms of bone density, as well as volume of osteolytic and osteoblastic disease.
Results: Fifteen patients were assessed. Switching of bisphosphonate therapy was associated with a
significant increase in bone density, and an increase in osteoblastic volume. There was an insignificant trend
towards reduced osteolytic volume. Similar findings were seen in a subgroup that did not receive prior
radiation therapy to vertebral spine.

Conclusions: Switching from early generation bisphosphonates to a more potent agent is associated with
radiological changes similar to those seen when commencing a bisphosphonate in treatment-najve patients.
This is consistent with the observed palliative benefit.
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Introduction: Re-operation after breast conserving surgery (BCS) is required to achieve negative margins
in over 20% of patients. This randomized, controlled study was designed to examine the clinical utility of a
real time device for margin assessment during BCS. Intra-operative positive margin detection and repeat
surgery rates were compared in patients undergoing lumpectomy with or without the device.

Patients / Methods: The MarginProbe (Dune Medical Devices) is a surgical system for real-time breast
specimen margin assessment used by the surgeon. It provides binary output per specimen margin. Breast
cancer patients undergoing BCS were enrolled in a randomized, double arm, study incorporating 11 sites
and 35 surgeons. In the device group, the surgeon applied the probe to the excised lumpectomy specimen,
sampling 5-12 points per margin, and shaving additional tissue according to device readings. Margins
suspected as positive by clinical, radiological, or frozen section were also re-shaved. Microscopic margins
dOmm were defined as requiring removal of additional tissue. Data were analyzed for the entire patient
cohort and for a subset of patients with non-palpable lesions (NI NPL). Patients were followed for cosmetic
outcome for 6 months.

Results: Three hundred breast cancer patients were enrolled and randomized in the study, including 173
(58%) with NPL. Re-lumpectomy rate was lower in the device arm, 5.6%, vs. 12.7% (P=0.0027). In the NPL
sub-set repeat surgery (including mastectomy) rates were 9.8% vs. 20.9% (P=0.02) for device and control
arms respectively, a 53% reduction in re-operations. In this sub-set repeat lumpectomy rates (excluding
mastectomy) were 6.1% vs. 12.8% (P=0.039). Intra-operative identification of all positive margins was
superior in the device arm, both in the entire patient cohort (59% vs. 40%, P =0.054) and in the NPL subset
(76% vs. 39%, P=0.039). The superior margin identification in the device arm was associated with improved
correct surgical reaction, defined as additional shaving of all histologically positive margins. There were no
differences in excised tissue volume or cosmetic outcome between the two arms.

Conclusions: Intra-operative use of the MarginProbe for positive margin detection is safe and effective in
BCS. The device contributes to guided intra-operative shaving of additional tissue and to a decreased rate of
re-operations.
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Introduction: Adjuvant treatment with aromataze inhibitors (Al's) in postmenopausal women
(PMW) with early breast cancer (BC) can be associated with decreased bone mineral density
(BMD) and increase risk of osteoporosis and fractures. Previous studies showed that the addition
of Zoledronic (ZA) acid to frontline Al's treatment reduced bone loss. Our study was designed to
evaluate the efficacy and safety of ZA in preventing Al's bone loss in PMW with early BC
receiving Letrozole therapy after Tamoxifen.

Patients / Methods: An open-label, randomized phase Il study, enrolled PMW with stage I-ll|
hormone receptor positive BC previously treated with Tamoxifen for the last 2.5 years (with BMD
T score > -2.5). Patients were randomized to receive Letrozole +/- ZA. Treatment arm patients
received 4 mg intravenous ZA every 6 months for 2 years. All patients were evaluated on months
1,6,12,18,24,30,36 with blood chemistry and BMD, and were supplemented with vitamin D and
calcium.

Results: Sixty one PMW were screened. Fifty eight patients were evaluable, 26 randomized to
receive ZA and 32 to the control group. All patients are alive one had ipsilateral BC recurrence.
Median age is 58.9(46.5-83.6) years. Median follow-up is 15.6(0.7-41.9) months, 13 patients had
4 BMD evaluations, 24 had 3 and 39 had 2. A comparison between groups and between time
points was performed by one-way Analysis of Variance with repeated measures using the Mixed
model. At this point in time a significant interaction between groups and time trend was found, in
favor of ZA treated group in lumbar T score (p=0.0422). While in the control group a significant
decline in lumbar BMD was noticed (p= (0.0009), in the treatment group BMD did not change
over time (p=0.9783). Adverse events with ZA were mild, with musculoskeletal pain within 2 days
of infusion as the most common toxicity. No ONJ or serious renal events reported.

Conclusions: Our study reports significant benefit in BMD when Zolandronic Acid is added to
letrozole after switching from Tamoxifen. Letrozole-induced bone loss increases with time and
longer follow-up is needed to evaluate the real magnitude of ZA protection effects; further
investigation is warranted.
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Introduction: Over 75% of postmenopausal patients with metastatic breast cancer have hormone receptor-
positive tumors. Endocrine therapy, with its more favorable toxicity profile than chemotherapy, is the
preferred treatment modality for these patients. OBJECTIVES: To assess our experience with fulvestrant, an
antiestrogen, in an advanced phase of treatment, after progression on the classical anti-estrogen
(tamoxifen) and aromatase inhibitors.

Patients / Methods: The study group comprised 46 patients with metastatic breast cancer treated with
fulvestrant during the years 2002-2006. Fulvestrant was given monthly until disease progression or
unacceptable toxicity.

Results: The median number of fulvestrant cycles was 4.14 (range 1-32). Four patients are still on the
treatment. The reasons for treatment discontinuation include disease progression (n=40), refusal (n=1), and
allergic reaction (n=1). Ten patients (22%) achieved partial response and 22 (47%) had stable disease.
Fourteen (30%) had disease progression with a response rate of 22% and a clinical benefit of 67%, and 14
(30%) had stable disease for > 6 months. Twenty-five patients (54%) are still alive, 4 (9%) without and 21
(45%) with disease progression. With a median follow-up of 15 months (range 1-30.1), the median time to
progression was estimated to be 4 months (95% confidence interval 3.1-4.9), and the estimated overall
survival 20.1 (95% CI 13.6 to upper limit; not reached yet). The 1 year estimated survival is 67%.
Conclusions: In terms of late-phase administration, fulvestrant still appears to have a good clinical effect,
with a time to progression of 4 months and a clinical benefit > 60%, notably accompanied by only very mild
toxicity. Irrespective of the line of treatment the patients received, the 4 month time to progression was
constant and the medication was still working effectively in a very late line of treatment in metastatic breast
cancer. Fulvestrant offers clinical benefit with very mild toxicity in a very heavily pretreated population and
the medication is recommended, even in patients who received many lines of chemotherapy
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Introduction: H was introduced in the late 90's for the treatment of MBC. The optimal combination and
Schedule has been explored along the years. We report our experience in the early introduction of H to the
treatment repertoire of MBC.

Patients / Methods: From 6/1999 to 5/2003 seventy three Her-2 + metastatic breast cancer (MBC) patients
were included in our retrospective analysis.. The median age at diagnosis was 47 years (range 29-70). 53%
were hormone receptor positive. All patients received prior adjuvant therapy (24% of them hormone therapy
only) and 56% received one or more prior chemotherapy (CT) lines for metastatic disease. 72% of patients
in the present cohort received H + Navelbine, and 25% with Taxanes. 29% received the combination of
H+CT as first line chemotherapy, 42% as second line and 29% as 3-5th line of treatment. Twenty seven %
of the patients received another line of chemotherapy with H after failing the initial treatment of H+CT.
Results: The overall response rate was 51% (CR 15% and 36% PR) and disease stabilization in 18% with a
clinical benefit in 69% of the patients. There was no difference in response rate whether H was combined
with Taxanes or Navelbine. Median survival from the presentation of metastatic disease was 49 months and
was affected only by Her-2 status (IHC +2 vs. +3 or positive FISH) favoring patients with +3 or Fish positive.
Median survival did not differ according to the type of chemotherapy, whether H+CT was administered as
first or more advanced line or ER status. Further response was observed in patients receiving a second
combination of H+CT. Median duration of Trastuzumab therapy was 9 months (range 1-70 months).
Conclusions: Trastuzumab-containing therapies in Her-2 positive MBC show a significant activity even in
heavily pretreated women. In our retrospective analysis, Navelbine and Taxanes showed similar response
rates and survival. The contribution of H to chemotherapy after failure of initial regimen with H should be
explored in randomized studies
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Introduction: Introduction: Breast cancer is composed of at least 5 subtypes. One of them the basal cell
subtype. A marker for this subtype is triple negativity for ER PR and Her2. currently there is no biologic
therapy available for this subtype. over 50% of this kind of tumors express EGFR. Cetuximab is a
humanized antiEGFR IgG1 antibody. In colon cancer there are also high percentage of EGFR expression
and addition of Cetuximab to chemotherapy results in renewed sensitivity to treatments. We therefore
hypothesized that in a similar manner addition of Cetuximab to taxanes which are among the most potent
anti breast cancer drugs will result in increased effectiveness in this subset of breast cancer patients.
Patients / Methods: From January 2007 until Octber 2008 we treated 12 breast cancer patients with either
Paclitaxel 80 mg/m2, (10 patietns) or Docetaxel (30 mg mg/m2) ( 2 patients) with Cetuximab weekly.
patient). Patients had at least one pathology sample of breast cancer with triple negative components,
metastatic disease and up to two prior chemotherapy lines in the metastatic settings..

Results: Patient characteristics (median)- age 60 (31-69) years, prior taxane therapy 9/11 pt's, Toxicity
Dermatologic toxicity (grade 2 8/11 grade 3 1/11 ) nail disease grade 2 8/10 evaluable patients fatigue grade
3- 1/11 pt response is evaluable for 11/12 patients. including clinical response( mainly substantial pain
control(6) decrease in tumor markers and roentgonolgic response altogether 8/11 patients . Including tumor
marker normalization and nearly a roentgoenolgic CR in a young patient previously treated with taxol in the
adjuvant settings and two chemotherapy lines in the metstatic adjuvant settings. 3 patients developed brain
metastasis during treatments.

Conclusions: To our knwoledge this is the first trial of weekly taxane cetuximab in breast cancer.
Administration of taxane-cetuximab weekly therapy for triple negative breast cancer patients is possible.
Toxicity is the cumulated expected toxicity of each of the agents — special care should be taken for nail
disease which occurred in most of the patients. Some impressive clinical responses were obtained even in
taxane pretreated patients. Trial is ongoing
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Introduction: This prospective, non-randomized study summarizes four different schedules of G-CSF given
at our institution for breast cancer patients receiving adjuvant dose dense chemotherapy (DDC) regarding
febrile neutropenia, hospitalization events, treatment delays and costs.

Patients / Methods: 191 consecutive patients were enrolled to receive adjuvant DDC (doxorubicin 60
mg/m2, cyclophosphamide 600 mg/m2 Q14D x 4) with four G-CSF schedules: filgrastim 300 mcg days 3-10
(n=84 [44%] group A); days 3-7 (n=22 [11%] group B); days 5, 7, 9 and 11 (n=34 [18%] group C), or
pedfilgrastim, 6 mg on day 2 (n=51 [27%] group D).

Results: Twelve patients were hospitalized due to thirteen episodes of febrile neutropenia, three patients in
group A, three in group B and six in group D. No statistically significant difference was observed among the
four groups or when compiling groups AD (long-term schedules) versus BC (short-term schedules). A
statistically significant difference regarding febrile neutropenia was observed when comparing groups D and
C (P=.041). No statistically significant differences were observed with regard to treatment delays and other
hematological toxicities. Average overall G-CSF cost per patient in groups AD was 8500 USD versus 4400
USD in groups BC.

Conclusions: We found that all schedules did not differ with regard to dose intensity, febrile neutropenia
and hospitalization rate, but there was a trend in favor of the shorter schedule. A larger, prospective
randomized trial should be done to evaluate shorter versus standard filgrastim and pegfilgrastim schedules
with regard of clinical outcomes, hematological and non-hematological toxicities and impact in overall costs.
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Introduction: Prompted by complaints of dyspnea in breast cancer patients receiving adjuvant dose-dense
chemotherapy (DDC), we sought to evaluate the possible association of DDC with pulmonary dysfunction.
Patients / Methods: 34 consecutive patients receiving adjuvant DDC were enrolled. The chemotherapy
regimen consisted of IV doxorubicin 60 mg/m2 and cyclophosphamide 600 mg/m2 g 14 daysX4 (AC) with
growth-factor support followed by weekly IV paclitaxel 80 mg/m2 x12. The following parameters were
prospectively measured before and after the AC protocol (P1, P2) and at completion of paclitaxel treatment
(P3): presence of dyspnea, blood pressure, pulse rate, hemoglobin, erythrocyte-sedimentation-rate, C-
reactive protein level, cardiac ejection fraction, and pulmonary function. Repeated measures analysis was
used to evaluate differences among the time points, and paired t-test was used to evaluate differences
between consecutive time points.

Results: Results: Although only 5 patients (15%) complained of dyspnea, there was a significant decrease
in mean carbon monoxide diffusing capacity (DLCO), in all patients from P1 (21 ml/min/mmHg) to P3 (14
ml/min/mmHg), and in 29 of 32 patients (90.6%) from P1 to P2 (15 ml/min/mmHg) (P<0.001).
Conclusions: Conclusions: DDC is associated with a statistical significant reduction in DLCO. Awareness of
this potential toxicity may be important in women with preexisting lung disease.
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Fistula formation in a breast cancer patient receiving bevacizumab [Avastin]
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Fistula formation is a known complication of bevacizumab therapy in colorectal (Wolf et al), ovarian and
head and neck tumors. We report here the first case of such fistula formation in a patient with breast cancer
A 33 y/o pt, was diagnosed with locally advanced left breast cancer. She received neoadjuvant AC>T
chemotherapy, followed by lumpectomy with ALND with 2/10 lymph nodes involved. She was irradiated to
the breast, axilla and supraclavicular region , Seven months after completion of radiotherapy extensive local
recurrence in her left breast and axilla was diagnosed, radical mastectomy with axillary dissection perfomed.
One month later, recurrence was noted in the axillary region with mediastinal lymph nodes. Systemic
therapy with vinorelbine was initiated with progression of disease in 6 weeks. Chemotherapy was changed
to docetaxel and bevacizumab (10mg biweekly). Under this combination the disease remained stable for 9
months, until progression at the axillary region. 4 weeks after discontinuation of bevacizumab, discharge
from a chest wall, and left shoulder pain appeared. On physical examination an ulcerated tumor in the axilla
and a chest wall nodule with clear discharge were noticed [fig 1 or 2]. 5 days later, when fever (38.5-39)
growing yellowish discharge from the chest wall nodule and increasing pain of the left shoulder worsened
antibiotic with amoxicillin-clavulinic acid for a week was initiated with no improvement and the patient then
was hospitalized . On examination there was an ulcerated tumor with purulent discharge, redness and
tenderness in the axilla and CT scan revealed tumor infiltration of the brachial plexus, anterior and axillary
chest wall with connected collection of 3X5 cm in diameter within chest wall tumor with skin involvement - a
fistula. The collection underwent surgical drainage - 500ml purulent fluid with staph aureus culture and was
treated with antibiotic according to sensitivity until improvement. The patient now is afebrile, although the
fistula is still present.

Conclusion: As expected, bevacizumab may predispose the formation of fistulae, in breast cancer patients
as in colorectal, ovarian and head and neck patients, particularly in areas with local recurrence and previous
radiotherapy.
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Introduction: PET/CT studies are increasingly used for staging breast cancer(BC). The information
provided by these studies can be incorporated into radiotherapy treatment planning. PET/CT can provide us
with accurate information about the location of positive axillary LN and the presence of positive internal
mammary (IMN) nodes prior to treatment (as in neoadjuvant-chemotherapy) and change the treatment-fields
accordingly.

Patients / Methods: Between 6/2007-9/2008, 20 women with stage II-IlIBC or recurrent loco-regional
disease who underwent radiation-therapy in our institution had PET/CT scan at diagnosis. All scans were
done with both arms above the head, which is the CT-simulation position in our department. Treatment
plans were done using the information from the PET/CT by contouring pathologic LN volumes into the
simulation CT datasets. Following IRB approval, we retrospectively evaluated their charts for clinical- and
pathological-staging, presence and position of PET/CT +LN and treatment-fields. Differences in treatment-
fields and adding LN-basins to the treatment-fields were recorded.

Results: Sixteen women had primary BC, 10-clinical stage Il, 6-clinical stage Ill, 4 had local-regional
recurrence. For the primary BC, positive IMN were demonstrated on PET/CT in 4/16 patients(25%). For the
recurrences, positive IMN were seen in 2/4(50%). All PET/CT positive IMN received at least 95% dose to the
IMN volume. This area would not have been included in the treatment fields in the recurrence cases, as
there was no clinical evidence for these nodes or enlarged nodes on the contrast enhanced CT scan. For
primary BC, two had medial tumor with clinical-pathological negative axilla,and therefore treated to the
breast and IMN only, as a result of the +IMN seen with PET/CT. All other had clinically +axilla or > 4+velLN
and therefore, as per-our institution policy, treated to the axilla, supraclaviclar- and infraclavicular-area and
IMN. All 4 with PET/CT +IMN received full dose as mentioned above. 2/16 could not receive IMN irradiation
due to V20 restriction. Size and extent of the positive axillary nodes at diagnosis changed the treatment-
fields in 8/20 patients(40%). In toto, 12/20(60% )patients had changes in treatment-fields due to PET/CT
scan.

Conclusions: PET/CT information can be incorporate into the treatment planning in locally-advanced and
loco-regional BC for accurate dosing of positive LN.
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Introduction: With introduction of Oncotype Dx in clinical practice we compared its prognostic prediction to
the previous methods commonly used, St. Gallen risk group and Adjuvant!online nomogram and analyze its
impact on clinical decision on adjuvant therapy in early breast cancer.

Patients / Methods: Surgical specimens of 100 women with intermediate and selected low risk early breast
cancer (by St Gallen criteria) were examined by Oncotype Dx method. The risk category definition obtained
was compared with St. Gallen prognostic subgroups. In addition, the recurrence scores obtained by
Oncotype Dx were compared with those obtained by using the Adjuvant!online nomograms.

Results: By Oncotype Dx, 63% of patients were defined as low risk, 27% intermediate and 10% high risk. In
39% of cases definition of risk group by St. Gallen risk category and by Oncotype Dx was similar. In 48% of
patients St. Gallen risk classification allocated patients in worse risk group and in 13% in better prognostic
group than Oncotype Dx. Only in 15% of patients 10 years recurrence rate by Oncotype Dx and by
Adjuvantlonline were similar. In 83% 10 years recurrence rate by Oncotype Dx was lower than by
Adjuvantlonline (by 6-44%, mean 18, median 16), and in 2% Oncotype recurrence rate was higher than this
calculated by Adjuvant!online nomogram. Oncotype Dx results were considered in treatment decision on
adjuvant therapy in this particular group of patients. Initial treatment plan coincided with treatment decision
based on Oncotype Dx results 76% of cases (hormonal therapy in 63%; chemotherapy in 13%). 16%
patients, initially planed to hormonal therapy received chemotherapy and 8% initially scheduled to
chemotherapy received hormonal therapy.

Conclusions: Oncotype Dx allocates early breast cancer patients in lower risk group than other
classification methods. The use of Oncotype Dx risk group in treatment decision strategy may avoid
unnecessary chemotherapy.
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Introduction: Klotho is a transmembrane protein which can be shed and act as a circulating hormone. We
have recently identified klotho as a putative tumor suppressor in breast cancer (Wolf et al, Oncogene 2008).
A single nucleotide polymorphism (SNP) in the klotho gene, results in an amino acid substitution, F352V,
which is associated with altered activity of klotho. Germ-line mutations in BRCA1 and BRCA2 substantially
increase lifetime risk of breast and ovarian cancers. Yet, penetrance of deleterious BRCA1 and BRCA2
mutations is incomplete even among carriers of identical mutations. As klotho is a potential tumor
suppressor, we hypothesized that it may also modify the penetrance of BRCA1 or BRCA2 mutations.
Patients / Methods: The presence of F352V variant was evaluated using exon-specific polymerase chain
reaction followed by restriction enzyme analysis, in a cohort of 826 Ashkenazi Jewish women consisting of
236 non-carriers (healthy: 109, breast cancer: 94, ovarian cancer: 33), 340 BRCA1 (185delAG, 5382insC)
carriers (healthy: 138, breast cancer: 142, ovarian cancer: 60) and 248 BRCA2 (6174delT) carriers (healthy:
101, breast cancer: 116, ovarian cancer: 31).

Results: Similar distribution of the F352V variant was noted in non-carriers and BRCA1 carriers (FF, wild-
type 78%; FV, heterozygous 19%; VV, recessive 3%). However, adjusted for age, FV status among BRCA1
carriers was associated with significantly increased breast cancer risk (HR 1.8, 95% CI 1.24-2.61, p=0.002).
Moreover, age at diagnosis was 59 for non-BRCA1 carriers regardless of klotho genotype, 53 for BRCA1-FF
and only 45 for BRCA1-FV status (p<0.0001 for BRCA1-FF vs. BRCA1-FV). The KLOTHO gene is located
on chromosome 13q12, 616kb upstream of the BRCA2 gene. F352V was over-represented among BRCA2
carriers: FF 25%, FV 50% and VV 25% and analysis of an additional marker, D13S171, indicated linkage
disequilibrium between F352V and BRCA2 6174delT mutation. Studies in breast cancer cells revealed
reduced growth inhibitory activity of klotho F352V variant compared to wild type klotho.

Conclusions: These data suggest klotho F352V variant as a risk modifier for breast cancer among BRCA1
mutation carriers. If validated in additional cohorts, the presence of the F352V klotho variant may serve as a
predictor of cancer risk among BRCA1 mutation carriers.
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Introduction: Young women with breast cancer often seek advice about whether treatment will affect their
fertility. We sought to gain a better understanding of women'’s attitudes about fertility and how these
concerns affect decision making.

Patients / Methods: We developed a survey about fertility issues for young women with a history of early-
stage breast cancer. The survey was completed by a direct interview with the patients

Results: Eighty four eligible respondents completed the survey. Mean age at breast cancer diagnosis was
34.7 years. Fifty seven percent of women were Jewish; 71% were married; 75% had studied more than 12
years. Stages at diagnosis were as follows: |, 51%; Il, 38%; IIl, 11%. Seventy seven percent of women were
within 6 months of diagnosis. Forty nine percent recalled substantial concern at diagnosis about becoming
infertile with treatment. In multivariate logistic regression, greater concern about infertility was associated
with wish for children (P = .0008), number of children less than 3 (P = 0.001), education more than 12 years
(P = 0.004) and moderate or high level of fear from treatment (P =0.004). only 5 women reported that
infertility concerns influenced treatment decisions. Seventy-nine percent of women reported discussing
fertility concerns with their doctors; and 14% underwent a medical procedure for fertility preservation.
Conclusions: Fertility after treatment is a major concern for young women with breast cancer. There is a
need to communicate with and educate young patients regarding fertility issues at diagnosis and a need for

future research directed at Preserving fertility for young breast cancer survivors.
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Introduction: Narrow margins are commonly reported after breast cancer surgery and the safe distance
from the tumor to the edge of the pathological specimen is continuously debated.

Patients / Methods: The database of the National Israeli Breast Cancer Detection Program was used to
evaluate the relationship between distance of tumor from specimen margins and recurrence rate and overall
mortality over time. This was separately evaluated in different age and stage sub-groups. Analysis was
restricted to incident cases, diagnosed between 2003 and 2008 with single invasive breast cancer of any
histology who did not undergo mastectomy as their therapeutic procedure. Recurrence was defined as any
re-operation 6 months or more after first lumpectomy. All Cause mortality was reliably available for Clalit
members only.

Results: Altogether 9,058 cases complied with the entry criteria. Of them, 23.6% were under age 50 and
22.9% at age 70 or over. Overall, 41.2% of cases with margin information had narrow margins (touching or
up to 2 m"’m). Of the cases with touching margins, only 52.3% were re-operated, most of them (83.9%)
within 6 weeks after the first lumpectomy. Of the cases with narrow margins of 1-2 m”m, only 17.7% were re-
operated. After a total of 321,618 months of follow-up (mean of 2.47 years of follow-up) recurrences were
noted in 234 women (2.6%) and deaths in 393 women (4.3%). Recurrence rates and deaths were both
diagnosed significantly more commonly in women who had touching margins in their first open surgery,
regardless of their reoperation status. Compared to a recurrence rate over the study follow-up period of
1.2% among women with wide margins, the rate among women with 1-2 m”’m margins were 2.2-3.7%, and
among women with touching margins were 0.8-4.4% if re-operated, but 7.5% if not re-operated (p=0.0001).
Conclusions: A substantial number of all newly diagnosed breast cancer cases are diagnosed with narrow
margins after their first operation but only a minority of them are re-operated. Recurrence rate was higher in
women with touching margins and highest in those who did not undergo reoperation.
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Introduction: Her2 and hormone receptors are important prognostic and predicting factors in breast cancer
and are essential for treatment recommendation.

Patients / Methods: There is an update of our previous study . From January 2006 to March 2008 610
breast cancer patients were referred to from Carmel Hospital to Oncology Department at Lin Medical Center
for further therapy. We reviewed all their pathological reports and excluded patients whom did not have
needle biopsy or had final operation after neoadjuvant therapy. The final analysis included the results of 240
breast cancer patients with immunohistochemical results of Her2 receptors in both needle biopsy and
surgery specimens

Results: In 216 patients no differences between Her2 receptors results in biopsy and surgery specimen
were found: 192 patients (88%) were Her2 negative and 36 (12%) were Her2 positive +3. In 24 patients we
found discrepancy between the Her2 results in the two specimens. 22 patients were reported Her2 positive
in the needle biopsy and turned out to be Her2 negative in the surgical specimen and in 2 cases Her2 was
reported negative in biopsy and positive in surgery specimen.

Conclusions: In 10% of patients discrepancy was found between the Her2 receptors results in needle
biopsy and surgery specimens, usually reporting positivity in the needle biopsy which turned out to be false.
Probably this is due to technical issue of testing the receptors on small sample size, However this possibility
should be taken under consideration in patients in whom neadjuvant Herceptin therapy is planned. FISH
examination of Her2 receptors in needle biopsy specimen should be considered in this group of patients.
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Introduction: Malignant cells are found in the bone marrow of up to one-third of patients with early stage
breast cancer, and almost three-quarters of patients with BM. We sought to evaluate the yield of analysable
malignant tissue retrieved from bone marrow sampling for immunohistochemistry/immunocytochemistry
(IHC/ICC), histomorphology and gene-expression profile analysis compared to bone samples taken from a
CT guided biopsy of a BM evident on imaging.

Patients / Methods: Patients with known BM from breast cancer underwent a CT guided targeted BM
biopsy (BM-CT) followed by a routine bone marrow aspirate (BMA) and trephine biopsy (BMT) from the iliac
crest. Samples were sent for; morphology assessment by histology/cytology, IHC/ICC including estrogen-
receptor (ER) and progesterone-receptor (PR) assays, histomorphology and gene-expression profiling. The
IHC/ICC results were compared to those from the primary specimens.

Results: 10 patients underwent all three sampling procedures. 3 patients had analyzable malignant cells
present in all of their specimens. One patient had analyzable malignant cells only in the CT guided biopsy
specimen, whereas 3 patients had analyzable specimens only from their BM aspirate/trephine. The yield of
malignant cells suitable for IHC/ICC was greater from BM aspirate/trephine specimens (6 versus 4).
Conclusions: The proportion of analyzable cells from both a CT guided biopsy and BM aspirate/trephine is
substantial. Caution must be used in interpreting any IHC result from bony samples, since these samples
must be decalcified prior to processing, and this process may increase false negative values. Given the
minimal invasiveness of bone marrow aspirate and trephine, this procedure may be ideal to obtain tumour
tissue for patients with metastatic disease that is otherwise difficult to sample. Histomorphology and gene-
expression profile results are awaited.
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Introduction: Adjuvant tamoxifen reduces the annual odds of death for women with early breast cancer by
approximately 15% over 10 — 15 years. Since some patients experience disease progression during or after
treatment with tamoxifen, it is important to identify factors that predict poor outcome and according to reduce
mortality by adding chemotherapy. The primary objective of this study was to assess the prognostic
importance of various clinical, pathological, and immunohistochemical parameters in tamoxifen-treated
patients with early-breast cancer.

Patients / Methods: This was a single-institution, retrospective clinicopathological study on patients with
hormone-receptor positive, early-breast cancer diagnosed during the years 1993-1998 that were treated with
adjuvant tamoxifen. The following parameters were studied: age, menopausal status, tumor size and
location, lymph node status, pathologic grade, and immunohistochemistry for estrogen and progesterone
receptors, Her/2neu, Ki67, E-cadherin and cathepsin-D. Disease-free-survival (DFS) and overall-survival
(OS) were calculated with the use of Cox-proportional hazard, and logistic-regression models. 211 patients
with histological diagnosis of estrogen receptor-positive, invasive-breast cancer treated with adjuvant-
tamoxifen were included. Median age -57yrs (range 29-89yrs); menopausal status — pre-36(17%), peri—
15(7.1%), post-160(76%); node-positive- 83(40%); progesterone receptor-positive- 120(80%); low-grade-
33(20%), intermediate-grade- 79(49%), high-grade- 48(31%); Her2/neu-positive- 19(9%);
adjuvant/neoadjuvant chemotherapy- 101(48%), adjuvant radiotherapy- 152(73%); disease status — AWOD-
164(82%), DWD/DWOD- 31(15%), AWD- 6(3%).

Results: In Cox multivariate analysis, the only variables associated with longer OS were tumor size
(p<0.001), lymph-node-status (p<0.001), location (p<0.001), and grade (p=0.007), and with DFS were tumor
size (p<0.001), location (p=0.01), and lymph-node-status (p=0.03). In multivariate logistic regression
analysis, the only variables associated with longer OS were menopausal status (p<0.001), grade (p<0.001),
and progesterone-receptor status (p<0.001), and with DFS was tumor size (p<0.001).

Conclusions: This retrospective, single-institution experience validates: a) the prognostic importance of
classic clinicopathological parameters including the status of menopause, tumor size and location, lymph-
node, grade and progesterone-receptor, and b) The limited prognostic value of various
immunohistochemical parameters commonly-used in practice.
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Introduction: Young patients, fewer than 45 years old, with breast cancer are characterized by poor
prognosis due to aggressive behavior of the tumor and the absence of efficient screening programs.
Heparanase is an endoglycosidase that preferentially expressed in human tumor and its over-expression in
tumor cells confers an invasive phenotype in experimental models. Heparanase upregulation correlates with
increased tumor vascularity and poor post-operative survival of cancer patients.

Patients / Methods: The aim of this study was to evaluate the relation between heparanase expression in
breast cancer cells and clinical parameters of young breast cancer patients. 116 cases of young breast
cancer patients were diagnosed at Rambam Medical Centre between the years 1992 and 2002; 61 of which
fulfill the study criteria. Heparanase expression was evaluated by immunohistochemical staining applying
anti-heparanase antibodies (Ab733 and Ab3964), and lymphatic vessels density was evaluated following
staining with the D2-40 monoclonal antibody which specifically decorate lymphatic endothelial cells.
Results: In multivariate analysis, there was no significant correlation between heparanase staining in the
tumor tissue and the following parameters: tumor size (T-stage), regional lymph node involvement (N-stage),
estrogen and progesterone receptor status, differentiation and the stage of the tumor. Statistically significant
correlation was found between heparanase staining in the surrounding tissue between poorly and
moderately differentiated tumors (65.2% vs. 31.8%) p=0.0025. There was also a statistically significant
correlation between the number of lymph vessels in the tumor and heparanase staining (p=0.039).
Conclusions: A concordance between heparanase staining intensity in the tumor microenvironment and
breast cancer differentiation ,also correlation with lymphatic vessels in the tumor support an importance of a
heparanase molecule in cancer process and need for further evaluation.
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Introduction: Neutropenia is the dose-limiting toxicity of the 3-weekly docetaxel (DOC) treatment schedule.
A physiologically-based mathematical model of granulopoiesis was developed for predicting chemotherapy-
induced neutropenia.

Patients / Methods: Weekly blood counts were collected from 38 MBC patients, treated by DOC, 67-100
mg/m2, Q21D, N=18, and 23-35 mg/m2 , Q7D, N=20. These were randomly divided into a training (N=12),
and a validation set (N=26). DOC's three-compartment pharmacokinetics (PK) and pharmacodynamics
(PD), described as direct killing of neutrophil progenitors were modeled, PD parameters being adjusted by
the training set data. Kinetics and dynamics of G-CSF were modeled. The PK/PD models were simulated in
conjunction with the granulopoiesis model with baseline neutrophil counts and individual DOC schedule of
each patient in the validation set. Neutrophil counts and neutropenia grade that were predicted by the model
were compared to the patients' counts at the corresponding time-points, using a Pearson correlation test (r).
Average population parameters were evaluated and embedded in the validated model, and different DOC
and G-CSF combination schedules were simulated.

Results: The model was validated by correctly predicting grade 4 neutropenia in 81% of the patients
(21/26) and by showing highly significant precision in predicting the neutrophil profiles (r =0.68, 0.63, in time
windows of £12hrs and 16hrs, respectively) and nadir timing (r = 0.99). Model analysis confirms clinical
results, suggesting smaller toxicity of the once-weekly DOC regimen, as compared to the tri-weekly
regimen, and predicts that DOC regimens, intensified above the conventional dose of 33 mg/m2/week,
predicted a crucial timing for G-CSF support. Applications of G-CSF, at a dose of 60 ug/day, for three
consecutive days, starting on day six post-DOC for the bi- and tri- weekly regimens and day four post-DOC
for the weekly regimen, result in a clinically manageable neutropenia. In contrast, application of G-CSF, one
day post DOC, may result in a fast, serious, neutropenic response.

Conclusions: The timing and magnitude of individual neutropenic response can be accurately predicted by
the granulopoiesis/DOC model, incorporating mean population parameters. The model suggested an
improved intensified DOC/G-CSF regimen, achieving maximal dose intensity, while maintaining
manageable neutropenia, when G-CSF is applied six days post-DOC.
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SUPERIOR PATHOLOGICAL COMPLETE RESPONSE TO NEO-ADJUVANT CHEMOTHERAPY IN
BREAST CANCER AMONGST WOMEN WITH BRCA1/2 MUTATIONS
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Background: Germline mutations in BRCA1 and BRCA2 occur in ~ 11% of Jewish Ashkenazi women with
breast cancer. BRCA1/2 proteins are key players in the repair mechanisms of double-strand DNA breaks
induced by DNA-damaging agents. Hence, inactivating mutations in BRCA1/2 genes have been postulated
to result in increased chemo-sensitivity in women with breast cancer who carry these germline mutations.
Neo-adjuvant therapy provides the opportunity for in vivo assessment of this notion, assessing
chemotherapy (CT) sensitivity via pathological complete response (pCR) rates in breast cancer patients.
This study assessed the pCR amongst women with BRCA1/2 mutations compared to those who are
BRCA1/2 mutation negative.

Methods: Retrospective evaluation of response to neo-adjuvant CT amongst consecutive breast cancer
patients who had all undergone genetic testing at the Oncogenetics unit, Sheba Medical Centre to define
their BRCA1/2 mutational status. pCR was defined as absence of residual invasive carcinoma in the breast
and axillary lymph nodes. Only women who received anthracycline based therapy were included. Women
who had received concurrent trastuzumab in the neo-adjuvant setting were excluded. Statistical analysis
included Fisher's exact test for categorical variables, and student t-test for continuous variables.

Results: 75 women were identified who had received neo-adjuvant CT and who had undergone genetic
testing. 61 were BRCA non-carriers and 14 harbored BRCA1/2 mutations (5 BRCA1 and 9 BRCA2 mutation
carriers). There were no statistically significant differences between the BRCA1/2 positive and BRCA1/2
negative groups with regard to mean age, grade 3 histology, hormone receptor status or HER2/neu over-
expression, and clinical TNM staging. Seven women received anthracycline based CT and 68 received an
anthracycline and taxane regimen. No statistically significant differences existed between the two groups
with regards to chemotherapy treatment protocol. Amongst women with a BRCA1/2 mutation 50% had a
pCR compared with only 21% in BRCA-negative women, p=0.035.

Conclusions: Women with BRCA1/2 mutations demonstrated a higher pCR compared with women who
were BRCA negative. Prospectively designed studies are needed to optimize choice of chemotherapy
agents in BRCA1/2
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BEVACIZUMAB PLUS PACLITAXEL: A SERVICE PROTOCOL FOR METASTATIC BREAST CANCER
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Background: Paclitaxel-Bevacizumab bio-chemotherapy combinations have been recently reported to be
highly active in the first line for metastatic breast cancer (Miller et al, NEJM 2007). The aim of this study was
to evaluate the efficacy of this new approach as a service regimen, out of a clinical trial.

Protocol: Eligibility criteria were: Her2 negative, measurable/evaluable metastatic breast cancer; no
previous chemotherapy for metastatic disease, no previous exposure to bevacizumab; previous exposure to
taxanes as part of adjuvant therapy was permitted; adequate organs reserve and functions; good
performance status (PS 0-2); no contra-indications for bevacizumab administration; signing an informed
consent for chemotherapy. Bevacizumab (B) 10mg/kg/d on days 1&15 and paclitaxel (P) 90 mg/m2/d on
days 1,8,15 g4w were administered until progression or intolerance or life-threatening toxicity.

Patients: 18 patients (F=17, M=1) at a median age of 47y (range 31-75y). Of the 17 women, 9 were pre-
menopausal. Three presented with metastatic disease and 16 had either early or locally advanced disease
at presentation and developed metastases. All had IDC. Three had triple negative tumors, and 14 had at
least one HR positive. Systemic adjuvant/neoadjuvant therapy included chemotherapy (AC, TXTR,
CAF,CMF, CNF, ET, taxol) in 12 patients, tamoxifen in 9 patients. First line hormonotherapy for metastatic
disease was given to all but 2 patients. Sites of metastases prior to administration of B+P were mostly bone
(15 pts), liver (9 pts), and lung (8).

Results: 17 the patients got at least 2 cycles of B+P and were evaluable for response and toxicity.
Neuropathy was observed in 8 patients, neutropenic fever in 1, and dermatomyositis in 1. Clinical benefit
response was impressive in 12/17 patients. Significant PR was observed in 15/17 patients, SD in 1/17 and
PD in 1/17. The overall response rate was 88%, and the overall disease-control rate was 94%. Median time
to progression was >6mo (range 2 to >11mo).

Conclusions: B+P as first line service therapy for metastatic breast cancer is associated with high rate of
disease control for a signigficant period of time, and thus should be considered in all HER2 negative cases.
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PRELIMENARY RESULTS OF A PHASE 1/2 OF A COMBINATION OF ERBITUX AND TAXANE FOR
"TRIPLE NEGATIVE" METASTATIC BREAST CANCER PATIENTS
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Introduction: Introduction: Breast cancer is composed of at least 5 subtypes. One of them the basal cell
subtype. A marker for this subtype is triple negativity for ER PR and Her2. currently there is no biologic
therapy available for this subtype. over 50% of this kind of tumors express EGFR. Cetuximab is a
humanized antiEGFR IgG1 antibody. In colon cancer there are also high percentage of EGFR expression
and addition of Cetuximab to chemotherapy results in renewed sensitivity to treatments. We therefore
hypothesized that in a similar manner addition of Cetuximab to taxanes which are among the most potent
anti breast cancer drugs will result in increased effectiveness in this subset of breast cancer patients.
Patients / Methods: From January 2007 until Octber 2008 we treated 12 breast cancer patients with either
Paclitaxel 80 mg/m2, (10 patietns) or Docetaxel (30 mg mg/m2) ( 2 patients) with Cetuximab weekly.
patient). Patients had at least one pathology sample of breast cancer with triple negative components,
metastatic disease and up to two prior chemotherapy lines in the metastatic settings..

Results: Patient characteristics (median)- age 60 (31-69) years, prior taxane therapy 9/11 pt's, Toxicity
Dermatologic toxicity (grade 2 8/11 grade 3 1/11 ) nail disease grade 2 8/10 evaluable patients fatigue grade
3- 1/11 pt response is evaluable for 11/12 patients. including clinical response( mainly substantial pain
control(6) decrease in tumor markers and roentgonolgic response altogether 8/11 patients . Including tumor
marker normalization and nearly a roentgoenolgic CR in a young patient previously treated with taxol in the
adjuvant settings and two chemotherapy lines in the metstatic adjuvant settings. 3 patients developed brain
metastasis during treatments.

Conclusions: To our knwoledge this is the first trial of weekly taxane cetuximab in breast cancer.
Administration of taxane-cetuximab weekly therapy for triple negative breast cancer patients is possible
.Toxicity is the cumulated expected toxicity of each of the agents — special care should be taken for nail
disease which occurred in most of the patients. Some impressive clinical responses were obtained even in

taxane pretreated patients. Trial is ongoing.



