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Abstract

Background: Breast cancer is the most common cancer in woman that originates
from the uncontrolled growth of abnormal breast cells. According to the Iraq Cancer
Registry 2009, breast cancer ranks as the first between the ten common cancers in
Irag and there is a wide tendency to increase the rate of breast cancer in earlier age
group. Estimation of estrogen (ER) and progesterone (PR) receptors status as well as
human epidermal growth factor receptor 2(Her-2/neu) serve as specific guidance to
select the patients whose benefit from endocrine therapy and provide prognostic
information. The study aimed to assess the expression of ER/PR hormone receptor
and Her-2/neu in breast cancer patients and correlation with various
Clinicopathological aspects as a predictive biomarker.

Method: The current study was performed from the period between Jan 2015-Feb
2015 in Department of Oncology that referred to Baghdad Teaching Hospital in the
Medical City. Routine staining hematoxylin and eosin (H&E) for histopathological
examination and immunohistochemistry (IHC) test for ER, PR and Her-2/neu
expression was conducted in all cases.

Results: This study includes total 30 cases of breast cancer. The age of patients were
between 29-65 years with 47+ 9.8 (mean +SD). Majority of tumors are invasive
ductal carcinomas represented 23(76.7%).There are significant differences between
different scores were observed in IHC test for Her-2/neu status and showed 8(26.7%)
out of 30 cases were positive expression.The ER and PR expression status was
strongly associated and demonstrated in 21(70%) of cases.The most commune
subgroup was Her-2/neu+, ER/PR+ seen in 10(33.3%) out of 30 breast cancer
patients.

Conclusion: HER-2/neu is positively expressed in about 26.7% of breast cancer
cases.The study of ER, PR status showed higher rates of positive expression70% and
was strongly associated. Using IHC examination the Her-2/neu+, ER/PR+ subgroup
indicates the most common subtype 10 (33.3%) compared to other tumor subtypes in
breast cancer.

Keywords: Breast cancer, ER/PR, Her-2/neu, IHC

18



Kufa Journal For Veterinary Medical Sciences

Vol. (7) No. (1) 2016

Background

Breast cancer is the malignant
tumor that originates from the
uncontrolled growth of abnormal
breast cells, mostly from the inner
layer of the milk duct or the lobules
[1]. It is a wide spectrum cancer in
women, include 23% of the female
cancers [2], while male breast cancer
accounts for less than 1% of all breast
cancer diagnoses worldwide [3].
According to the latest Irag Cancer
Registry 2009 [4], breast cancer ranks
as the first between the ten common
cancers in lIraq and there is a wide
tendency to increase the rate of breast
cancer in earlier age group.

Breast cancer can be broadly
categorized into in situ carcinoma and
invasive (infiltrating) carcinoma [5].
The common type of breast cancer,
invasive ductal carcinoma, and invades
the breast tissue, through progressed
form ductal carcinoma in situ. [6].

Although molecular
classification is the gold standard for
selecting properties of breast cancer
and the fundamental technology to

expect results [7], but Several
histopathological features still have
prognostic  significance in  breast

carcinoma such as histologic subtype,
Grade, lymph node status, ER/PR
status, Growth factor and its receptors
[8]. The human epidermal growth
factor receptor (HER) family plays a
vital role in the development of
diseases in human cancers. They
control cell growing, continuity, and
diversity  through  many signal
transduction pathways and take part in
cellular spread and differentiation [9].
The HER-2/neu protein (also known as
ErbB-2, c-erbB2 or HER-2/neu) is
produced by a proto-oncogene situated
on the chromosome 17, translates a
185-kDa  trans-membrane  tyrosine
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kinase receptor protein, which is one of

the HER-family (HER1-4) [10,11].
HER-2/neu has shown to have

a prognostic value for the treatment

with  the  monoclonal  antibody
trastuzumab (Herceptin,
Roche/Genentech) in breast cancer

[11]. Since, earliest study of HER-
2/neu as a poor predictive value for
breast cancer in 1987 [12], the
significance of HER-2/neu oncogene
as an adverse prognostic factor has
been noted in many other cancers
[13,14,15].

HER-2/neu overexpression is a
prognostic factor that is associated with
aggressive tumor, it mean that HER-
2/neu proteins on the surface of cancer
cells  exhibit  highly  numbers.
Compared to HER-2/neu negative [16,
17]. While in the case of PR/ER status,
the ER+ve, PR-ve breast cancers
considered a poor prognostic factor
compared to ER/PR positive cancers
[18]. So, the examine HER-2/neu,
ER/PR status expression play acritical
role to guide treatment planning.
Methods

Patients and Samples

The current study was
performed from the period between Jan
2015-Feb 2015 in Department of
Oncology that referred to Baghdad
Teaching Hospital in the Medical
City.Paraffin-embedded tissue sections
of breast carcinoma from 30 female
patients who had undergone diagnostic
mammography examination for
Immunohistochemical  (IHC)analysis
were included in this study. Agreement
of this work was attained from Ethical
Committee, Faculty of Medicine.

The clinicopathological
features for each patient were obtained
from a spread sheet, including age at
diagnosis and tumor site other status
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were excluded. The histopathological
diagnosis was performed by two
pathologists at the same hospital.
Immunohistochemical (IHC) analysis
IHC of Her2 protein was achieved
on 3 to 4 um thick paraffin embedded
tissue sections placed on poly-L-
Lysine coated slides.
Deparaffinization,  hydration  and
tissues pretreatment were performed.
Staining detection kit /Dako/UK was
used to detect protein expression of
HER-2/ neu protein according to the
manufacturer's instructions.The
reagents in this kit have a labeled
streptavidin-biotin  immunoenzymatic
antigen  detection  system.  The
immunohistochemistry scores are done
according to ASCO/CAP scoring
system.
The guidelines of (ASCO-CAP) were
utilized to explain of staining and
HER-2/neu protein expression was
scored as O (no stain), 1+ (weak and
imperfect membrane staining), 2+
(strong, perfect membrane staining in
less than 30% of the invasive tumor
cells or weak/moderate heterogeneous
complete staining in more than 10% of
the invasive tumor cells) , 3+ (strong
perfect regular membrane staining in
more than 30% of the infiltration
tumor cells)[19]. An IHC score of 3+

evidence that a patient’s tumor is HER-
2/neu positive, while scores of 0 or 1+
elect the tumor is HER-2/ -ve. A score
of 2+ is “equivocal,” meaning that
further testing should be managed
using the FISH method [20].
Statistical analysis
Alterations in subjects and

tumor features between the numerous
breast cancer subtypes and other
parameters were evaluated using
analysis of System- SAS (2012). Chi-
square test was used to significant
compare between percentages in this
study. (p value < 0.05* was significant;
p value < 0.01** was highly
significant).
Results

1- Clinicopathological analysis in

breast cancer patients

The age of the 30 patients were
included in this study ranged between
(29-65) years with a mean (SD) of 47
(9.8) and a median of 46 vyears.
Thirteen of the patients (43.4%) within
age group (41-50) years was showed
significantly high frequency (P =
0.00572) compare to other groups,
Table (1). Also the lowest frequency
and percentage 3(10%) were clear in
age > 65 year.

Table 1: Distribution of age groups in Breast cancer patients

Age Groups No. (%)
<40 7 23.3
41-50 13 43.4
51-60 7 23.3
>60 3 10
Total 30 100
Ch-square 9.217 **
P -value 0.00572
** (P<0.01).

2- Histopathological analysis in breast cancer patients
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Cases were predominantly invasive ductal carcinomas represented 23(76.7%) and
showed significant differences (p=0.0038), with two cases of invasive lobular
carcinoma (6.7%) and five cases of ductal mammary carcinoma (16.6%), Table (2).

Table (2): Distribution of cancer histotype in Breast cancer patients

Histotype No(%o)
Invasive ductal carcinoma 23(76.7)
Invasive lobular carcinoma 2(6.7)
Ductal mammary carcinoma 5(16.6)
Total 30(100)
Chi-square 13.269 **
P-value 0.0038

3- Immunohistochemicalanalysis for HER-2/neu Receptors in breast cancer

patients

There are only two possible results for this test: positive, meaning HER-2/neu gene
expressed, or negative, indicating the HER-2/ neu gene is not excessive. This study
demonstrated that (11/30) 36.6% were score 0 and (3/30) 10% were score+1, which
consider as Her-2/neu negative. Out of 30 patients, 8 (26.7%) of them were score+2
which considered equivocal. Also 8/30 (26.7%) were score+3 that reflect as strong
positive for Her-2/neu expression. There are significant differences between different
scores were observed in this test (Chi-square: 8.257; p value: 0.00749) (Figure 1, 2,

A.B.C).
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Figure 1: HER-2/ neu percentage score in breast cancer cases using IHC. (P<0.01**)
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antibody showing pericytoplasmic localization of HER-2/neu Score 3 in
malignant cells (40X).

. -

Figure 2B: A section of in arcinoma stained with anti HER-2/ neu
antibody showing pericytoplasmic localization of HER-/neu Score 2 in malignant
cells (40X).
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Figure 2C: A cases of breast cancer showing positive immune staining (score 0
Negative) (40X).
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4- ER/PR status in breast cancer patients

Among the 30 subjects with ER/PRstatus, ER expression was strongly associated

with PR expression under statistical test ((P value= 0.00174).

Table (3): Distribution of ER/PR statment in Breast cancer patients

ER/PR statment No.(%)
ER/PR+ve 21(70%)
ER/PR-ve 6(20%)

ER-ve/PR+ve 1(3.3%)
ER+ve/PR-ve 2(6.7%)
P-value 0.00174 **

5- Immunohistochemical subtype classification in breast cancer patients

Standard features of subjects including breast cancer subtype are showing in Table
(4). Out of 30 cases, 10(33.3%) were ER/PR+HER-2/neu+ve, 7 (23.3%) were
ER/PR+,HER-2/ neu-ve , 4 (13.3%) were ER/PR-,HER-2/neu+ve, and the remaining
2(6.7%) were classified as triple negative Table (4).Subjects with ER/PR+, HER-2/
neu+ve subtype were more likely to be significant among other subtype (P-value

0.0117%).

Table (4): Classification of immunohistocemical subtype in Breast cancer

patients
Breast cancer subtype No.(%0)
ER/PR, HER-2/ neu+ve 10(33.3%)
ER/PR+ve, HER-2/ neu-ve 7(23.3%)
ER/PR-ve, HER-2/ neu+ve 4(13.3%)
ER/PR-ve, HER-2/ neu—ve 2(6.7%)
p-value 0.0117*

Discussion
HER-2/neu expression are used as
a prognostic and predictive biomarker
that correlate with poor clinical
outcome in breast and other cancers,
thus, the treatment directed against
HER-2/neu was improved the clinical
outcome [15, 21]. In this study, the age
group (40-50 years) was reported to
have higher frequency in breast cancer
patients than others and approximately
agreement with many studies [19, 22,
23, 24]. In addition, differed with other
who reported the younger breast cancer
patients have a higher frequency [25].
Breast cancer is a complex
disease comprised different biological
subtypes with altered natural history
which are progressively documented as
giving a diverse range of medical,
pathologic and molecular
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characterization [26]. The recent study
showed the most histological subtype
was invasive ductal carcinoma
(76.7%), and involved partial
quantities of other subtypes, this result
supported by Iragi Cancer Registry
2009 [4]. Also is in agreement with
other studies [19, 23, 24]. Breast
cancer samples, firstly should undergo
HER-2/neu testing by a validated
immunohistochemistry (IHC) assay for
HER-2/neu protein expression, and
HER-2/neu status should be examined
in all patients with invasive ductal
carcinoma in breast cancer on the basis
of 1 or more test results [27]. Our
finding showed 8(26.7%) out of 30
subject were HER-2/neu positive and
this result is approximately agreement
with study that revealed 30% of HER-
2/neu is amplified in human breast
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cancer [12]. While others showed
42(16%) and 34(13.2%) were HER-
2/neu positive, by IHC or FISH, out of
257and 258 breast cancer patients
respectively [19, 20]. Also, HER-2/neu
is up regulated in about 15-20% of
breast cancer patients by [28, 29]. The
positivity of HER-2/neu could be used
as a good predictor biomarker that
helps to improved clinical
outcome.This interpretation  was
confirmed by study that showed HER-
2/neu expression had a reliable
prognostic value for axillary lymph
node (ALN) metastasis under statistical
analysis (p<0.0001) [19]. As well as
Amplification of HER-2/neu gene was
found to be a significant predictor of
both overall survival (P< 0.001) and
time to relapse (P< 0.0001) [15].
Hence, help to consumption treatment
with trastuzumab in grouping with
chemotherapy [30]. While the HER-2
negative patients provide to be benefit
for other treatment than do HER-2/neu
positive patients. Consequently, the
examined HER-2/neu  expression
supply very potent information to
director treatment development. The
HER-2/neu and ER/PR as a three
predictive markers have a separated
prognostic value, the ER and PR up
regulation involved 80-90% and 70-
80% respectively of breast-cancer
patients [31], while HER-2/neu
revealed (13-30%) by [12, 19, 20, 28,
29]. Our data showed that ER
expression was powerfully connected
with PR expression and demonstrated
21(70%) out of 30 cases of breast
cancer. Therefore provide good
prognosis for treatment outcome. This
result reflected with studies that
revealed a strong associated between
ER/PR positive expression and showed
decrease rate of ALN metastasiswhen
compared to ER/PR negative [19, 24,
32, 33]. While the nonexistence of PR
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expression was related with poorer
prediction value in ER positive patients
treated with other endocrine therapy
[33]. Thompson and collogue 2010
[18], showed that the PR-positive is
change to PR-negative about (26%)
proposing to loss of PR expression
during disease  progression and
hormone therapy unresponsiveness.
Breast cancer subgroup
classification using IHC markers, (ER,
PR and HER-2-Neu) is widely used in
both clinical and researcherfielddue to
its reliability and reproducibility [34],
by which can stratify patients into four
prognostic groups as we mention
above. The preeminent prediction
cancers are ER/PR positive and HER-
2-neu-negative, while the poorest
prediction refer to the triple negative
cancers [33, 35]. This stratification of
prognosis, already use as accessible
bio-markers, in spite of using
guideline-based adjuvant therapies
[33]. The most subtype in this study
was triple positive breast cancer
ER/PR+, HER-2/neu+ve 10(33.3%),
this subtype practically have a high
recurrence score [36]. Other study
showed that triple positive and triple
negative breast cancer increase risk of

ALN  metastasis compared to
(ER+/PR+, HER-2-ve) subgroups
respectively [19].

Conclusion

HER-2/neu is positively expressed in
about 26.7% of breast cancer cases.
The study of ER, PR status showed
higher rates of positive expression
76.7% and was strongly associated.
The ER+/PR +Her-2/neu +ve subgroup
in breast cancer by IHC technique
indicates the most common subtype 10
(33.3%) compared to other tumor
subtypes.

Abbreviations

ER: Estrogen Receptor

PR: Progesterone Receptor
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Her-2: Human epidermal growth factor
receptor -2

IHC: Immunohistochemistry

ALN: Axillary Lymph Node

Reference

1.

Sariego J. Breast cancer in the
young patient. The American
surgeon.  (2010); 76(12):1397—
1400.

Anderson BO, Yip CH, Smith RA,
Shyyan R, Sener SF, Eniu A and
Harford J. Guideline
implementation for breast
healthcare in low-income and
middle-income countries: overview

of the Breast Health Global
Initiative Global Summit 2007.
Cancer. (2008); 113(8): 2221-
2243.

Korde LA, Zujewski JA, Kamin L,
Giordano S, Domchek S, Anderson
WEF, Cardoso F. Multidisciplinary
meeting on male breast cancer:
summary and research
recommendations.  Journal  of
clinical oncology. (2010); 28(12):
2114-2122.

Iragi Cancer Registry Center
Publications (2009). Ministry of
Health, Iraqi Cancer Board/
Baghdad.

Malhotra G K, Xiangshan Z,
Hamid B and Vimla B.
Histological, molecular and
functional subtypes of breast
cancers. Cancer Biology &
Therapy. (2010); 10(10): 955-960.
Gonzalez-Angulo AM, Morales-
Vasquez F, Hortobagyi GN.
"Overview of resistance to
systemic therapy in patients with
breast cancer”. Adv. Exp. Med.
Biol. Advances in Experimental
Medicine and Biology. (2007);
608: 1-22.

25

7.

10.

11.

12.

13.

Sotiriou C, Wirapati P, Loi S, et al.
“Gene expression profilingin breast
cancer: understanding the
molecular basis ofhistologic grade
to improve prognosis,” Journal of
the  NationalCancer Institute.
(2006); 98(4): 262-272.
Geethamala K, Srinivasa V,
Murthy BR, Vani SudhaRao.
Histopathological Grade versus
Hormone Receptor Status In Breast
Carcinoma- Treasure The Past.
International Journal of Biomedical
Research (IJBR); (2015). 6(7).
Teng, Y.H., Tan, W., Thike, A.,
Cheok, P., Tse, G.M., Wong, N.,
Yip,G.w., Bay, B., and Tan, p.
Mutations in the epidermal growth
factor receptor (EGFR) gene in
triple negative Dbreast cancer:
possible implications for targeted
therapy. Breast Cancer Research;
(2011). 13:R35.

Brandt-Rauf, P.W, Pincus, M.R,
and Carney, W.P. “The c-erbB-2
protein in oncogenesis: molecular
structure to molecular
epidemiology,” Critical Reviews in
Oncogenesis; (1994). 5(2-3): 313-
329.

Ross, J.S., Slodkowska, EA,
Symmans, W.F., et al. (2009). The
HER2 receptor and breast cancer:
ten years of targeted anti-HER-2
therapy and personalized medicine.
Oncologist; 14: 320-368.

Slamon, D.J., Clark, G.M., Wong,
S.G., Levin, W.J., Ullrich, A.,
McGuire, W.L. Human breast
cancer: correlation of relapse and
survival with amplification of the
HER-2/neu oncogene. Science;
(1987). 235(4785):177-82.
Gravalos, C. and Jimeno, A. HER-
2/neuin Gastric Cancer: A New
Prognostic Factor and a Novel
Therapeutic Target Disclosures.



Kufa Journal For Veterinary Medical Sciences

14.

15.

16.

17.

18.

19.

20.

Ann Oncol; (2008). 19(9):1523-
1529.

Jorgensen, J.T. and Hersom,M.
HER-2/neuas a Prognostic Marker
in Gastric Cancer - A Systematic
Analysis of Data from the
Literature. Journal of cancer;
(2012). 3: 137-144.

Igbal, N. and Igbal, N. Human
Epidermal Growth Factor Receptor
2 (HER-2/neu) in  Cancers:
Overexpression and Therapeutic
Implications. Molecular Biology
International;  (2014).  Article
ID 852748: 9 pages.

Cianfrocca, M. and Goldsten, L.J.
Prognostic and Predictive Factors
in Early-Stage Breast Cancer. The
Oncologist; (2004). 9:606-616.
Jorgensen, J.T. Targeted HER-
2/neutreatment in advanced gastric
cancer. Oncology; (2010). 78: 26-
33.

Thompson, A.M., Jordan, L.B.,
Quinlan, P., Anderson, E., Skene,
A., Dewar, J.A. Purdie, CA.
Prospective comparison of switches
in  biomarker status between
primary and recurrent breast
cancer: the Breast Recurrence In
Tissues Study (BRITS). Breast
Cancer Res; (2010). 12: R92.

Ali, E.M., Ahmed, A.R.H. and Ali,
A.M.A. Correlation of Breast
Cancer Subtypes Based on ER, PR
and HER-2/neuExpression with
Axillary Lymph Node Status.
Cancer and Oncology Research;
(2014). 2(4): 51-57.

Pinhel, 1., Hills, M., Drury, S.,
Salter, J., Sumo, G., Hern, R.A,,
Bliss, J.M., Sestak, 1., et al. ER and

HER-2/ NEU expression are
positively correlated in HER-
2/neunon-overexpressing breast

cancer. Breast Cancer Research;
(2012).14:R46.

26

21.

22.

23.

24,

25.

26.

Vol. (7) No. (1) 2016

Walker,R. A.
Immunohistochemical markers as
predictive  tools  for  breast
cancer.JClinPathol; (2008). 61:
689-696.

Vasudha,B., Bharti,J., Prashant,P.
(2012). Correlation of hormonal
receptor and Her-2 neu expression
in breast cancer: a study at tertiary
care hospital in south Gujarat. 2; 3.
National journal of medical
research; 295-298.

Iman  H.Mohsen  AL-Bedairy,
Hasan F. AL.Azzawie, Abdul
Kareem AL-Kazaz ,Mohammed
Ghanim, RESEARCH ARTICLE
,Immunohistochemical evaluation
of human epidermal growth factor

receptor 2 and estrogen and
progesterone receptors in Iraqi
breast carcinoma women.

International Journal of Advanced
Research (2014), 2(6):168-177.

Al-Khafaji A.H., Fadhil AM.A,,
Hameed M.A.
Immunohistochemical Study of

Estrogen, Progesterone Receptor
and Her- 2neu Oncogene with Her-
2neu Biomarker Estimation by
ELISA Technique in Primary
Breast Cancer before Chemical
Therapy. Iragi Journal of Science.
(2014). 55(1):132-144.

Goud, K.I., Dayakar, S.,
Vijayalaxmi, K., Babu, S.J., and
Vijay, A.R.P. Evaluation of HER-
2/neu status in breast cancer
specimens using
immunohistochemistry (IHC) &
fluorescence in-situ hybridization
(FISH) assay. Indian J Med Res;
(2012). 135(3): 312-317.

Carey, L.A., Perou, C.M., Livasy,
C.A., Dressler, L.G., Cowan, D.,
Conway, K., Karaca, G., Troester,
M.A., Tse, C.K., Edmiston, S.,
Deming, S.L., Geradts, J., Cheang,
M.C., Nielsen, T.0., Moorman,



Kufa Journal For Veterinary Medical Sciences Vol. (7) No. (1) 2016
P.G., Earp, H.S., Millikan, R.C. breast cancer. Lancet; (2005).
Breast cancer subtypes, and 365:60-62.
survival in the Carolina Breast 33. Purdie, C.A., Quinlan, P., Jordanl,

27.

28.

29.

30.

31.

32.

Cancer Study. JAMA ; (2006).
295:2492-2502.

Latif, Z., Watters, A.D., Dunn, 1.,
Grigor, K.M., Underwood, M., and
Bartlett, J. “HER-2/neu
overexpression in the development
of muscle-invasive transitional cell
carcinoma of the bladder,” British
Journal of Cancer; (2003). 89(7):
1305-1309, 2003.

Ross, J.S., Fletcher, J.A., Linette,
G.P. The HER-2 gene and protein
in breast cancer: biomarker and
target of therapy. Rev Oncologist;
(2003).8: 307- 25.

Esteva, F.J. and Hortobagyi, G.N.
Prognostic molecular markers in
early breast cancer. Breast Cancer
Res; (2004). 6: 109- 18.

Slamon, D.J., Leyland-Jones, B.,
Shak, S., Fuchs, H., Paton, V.,
Bajamonde, A., Fleming, T,
Eiermann, W., Wolter, J., Pegram,
M., Baselga, J., Norton, L. Use of
chemotherapy plus a monoclonal
antibody against HER-2/neufor
metastatic  breast cancer that
overexpresses HER-2/ NEU. N
Engl J Med; (2001). 344:783-792.
Grann, V.R., Troxel, AB.,
Zojwalla, N.J.,Jacobson,
J.S.,Hershman, D., Neugut, A.lL
Hormone receptor status and
survival in a population- based
cohort of patients with breast
carcinoma. Cancer; (2005).
103(11): 2241- 51.

Howell, A., Cuzick, J., Baum, M.,
Buzdar, A., Dowsett, M., Forbes,
J.F., Hoctin-Boes, G., Houghton,
J., Locker, G.Y., Tobias, J.S.
Results of the ATAC (Arimidex,
Tamoxifen, Alone or in
Combination) trial after completion
of 5 years’ adjuvant treatment for

27

34.

35.

L.B., Ashfield, B., Ogston, S,
Dewar, J.A. and Thompson, A.M.
Progesterone receptor expression is
an independent prognostic variable
in early breast cancer: a population-

based study.British Journal of
Cancer; (2014). 110:565-572.

Blows, F.M., Driver, KE,
Schmidt, M.K., Broeks, A.,
Leeuwen, F.E, Wesseling, J.,
Cheang, M.C., Gelmon, K,

Nielsen, T.O., Blomqvist, B. et al.
Subtyping of Breast Cancer by
Immunohistochemistry to
Investigate a Relationship between
Subtype and Short and Long Term
Survival: A Collaborative Analysis
of Data for 10159 Cases from 12
Studies. PLoS Med 7; (2010).
€1000279.

Hudis, C.A., and Gianni, L. Triple-
negative breast cancer: an unmet
medical need. Oncologist; (2011).
16: 1-11.

Fan, C., Oh, D.S., Wessels, L.,

Weigelt, B., Nuyten, D.S.,,
Nobel, A.B., van’t Veer, L.J.,
Perou, C.M. Concordance
among  gene-expression-based

predictors for breast cancer. N
Engl J Med; (2006). 355:560-
569



