
Altaf et al. Diagnostic Pathology 2014, 9:139
http://www.diagnosticpathology.org/content/9/1/139
RESEARCH Open Access
Metaplastic carcinoma of the breast: an
immunohistochemical study
Fadwa J Altaf1*, Ghadeer A Mokhtar1,4, Eman Emam1,2, Rana Y Bokhary1, Najlaa Bin Mahfouz1, Samia Al Amoudi1

and Zuhoor K AL-Gaithy3
Abstract

Background: Metaplastic breast carcinoma is a rare entity of breast cancer expressing epithelial and/or mesenchymal
tissue within the same tumor. The aim of this study is to evaluate the clinicopathological features of metaplastic breast
carcinoma and to confirm the triple negative, basal-like and/or luminal phenotype of this type of tumor by using
immunohistochemical staining.

Methods: Seven cases of MBC were evaluated for clinico-pathological features including follow up data. Cases were
studied immunohistochemically by CK-Pan, Vimentin, ER, PR, HER2, basal markers (CK5/6, p63, EGFR, SMA and S-100),
luminal cytokeratins (CK8, CK18 and CK19), markers for syncytial cells (β-HCG and PLAP), as well as prognostic markers
(p53, ki-67 and calretinin).

Results: The mean age of the patients was 36 years. Three cases showed choriocarcinomatous features. All of our
cases were negative for ER, PR and HER2. Six out of the 7 cases showed basal-like differentiation by demonstrating
positivity with at least one of the basal/myoepithelial markers. Also 6 out of the 7 cases expressed luminal type
cytokeratins (CK8, CK18 and/or CK19). P53 was positive in 3 cases, ki-67 was strongly expressed in only one case,
while calretinin was expressed in 6 cases.

Conclusion: Metaplastic breast carcinoma presents in our population at a younger age group than other international
studies. All cases are categorized immunohistochemically under the triple negative group of breast cancer and 86% of
them exhibited basal-like and luminal phenotype. Majority of cases developed local recurrence and distant metastasis
in a relatively short period of time.

Virtual Slides: The virtual slide(s) for this article can be found here: http://www.diagnosticpathology.diagnomx.eu/vs/
1101289295115804
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Background
Metaplastic breast carcinoma (MBC) is a rare heteroge-
neous group of primary breast malignancies accounting
for less than 1% of all invasive mammary carcinomas
[1]. They are characterized by the co-existence of car-
cinoma with non-epithelial cellular elements. Recently,
the WHO working group on breast tumors adopted a
descriptive classification of MBC which includes low grade
adenosquamous carcinoma, fibromatosis-like metaplastic
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carcinoma, spindle cell carcinoma, metaplastic carcinoma
with mesenchymal differentiation and mixed metaplastic
carcinoma [1]. MBCs usually are high-grade neoplasms
that present with a large size mass, most of them arising
de-novo, but there are reported cases that arose from pre-
existing lesions as complex sclerosing lesions, papillomas
and nipple adenomas [2,3]. Patients with MBC generally
have poorer outcome when compared with high-grade
invasive ductal carcinoma and they rarely benefit from
conventional chemotherapy or hormonal therapy [4,5].
Perou et al. demonstrated that phenotypic diversity of

breast cancer is associated with corresponding gene
expression diversity [6]. Evidence from gene expression
microarrays suggested the presence of multiple molecular
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subtypes of breast cancer: luminal, basal-like, normal breast-
like and HER2 positive [7]. These subtypes are associated
with differences in risk factors, biological behavior, clinical
outcome, histologic grades and response to therapy.
Therefore an extra effort should be spent to classify breast
cancer cases into these groups during the routine surgical
pathology workup. Hicks et al. proposed an immu-
nohistochemical panel to be used as a surrogate for
molecular classification including; estrogen receptor (ER),
progesterone receptor (PR), human epidermal growth
factor receptor-2 (HER2), epidermal growth factor receptor
(EGFR) and cytokeratin 5/6 (CK 5/6) [8]. It was widely
accepted for use in identifying breast carcinomas with
basal-like immunophenotype as defined by c-DNA micro-
arrays and may help in categorizing MBC under one of
these subtypes [7,8]. We conducted this study to evaluate
the clinicopathological features of metaplastic breast
carcinoma and to confirm the basal-like and/or luminal
phenotype of this type of tumor by using immunohisto-
chemical study.

Methods
The material of this study constitutes 7 MBC cases
collected from the archives of Anatomical Pathology
Laboratory of King Abdulaziz University Hospital
from the period of January 2005 till December 2011.
The hematoxylin and eosin (H&E) stained slides and
the reports of each case were retrieved and revaluated
by two pathologists. The clinical data were also collected
from the patients’ medical records after obtaining all
the relevant ethical approvals. The following clinico-
pathological features were assessed; age, clinical presen-
tation, tumor site, radiological features, gross features
including size, histological components, presence of in
situ ductal component, grading of the epithelial component
using Nottingham’s grading system [9], lymph node status
and presence of distant metastasis, along with follow-up
data including recurrence status and disease-free interval.

Immunohistochemical procedures
Four-μm tissue sections were cut from the paraffin blocks
(containing both tumor and benign tissue), mounted on
charged poly-L-lysine-coated slides and subjected to
immunohistochemical (IHC) procedure using polymer-
based biotin-free detection system. Cases were stained
using an automatic immunostainer (Ventana Bench Mark
XT, Ventana Inc., Tucson, AZ) following manufacturer
kits’ instruction manual. The antibodies used were the
monoclonal mouse Anti-human ER (Novocastra, 1:50),
PR (Novocastra, 1:100), HER2 neu (4B5, Ventana, Ventana
Inc., Tucson, AZ, pre-diluted), basal/myoepithelial
markers; CK5/6 (Dako Cytomation, Norden A/S, Glostrup,
Denmark, dilutions 1:25), p63 (Novocastra, 1:50), EGFR
and SMA (Dako Cytomation, Norden A/S, Glostrup,
Denmark, dilution 1:200, 1:50 respectively), luminal cyto-
keratins; CK8, CK18, CK19 (Dako Cytomation, Norden
A/S, Glostrup, Denmark, dilutions 1:50, 1:50 and 1:50
respectively), and polyclonal rabbit antibody against
S100 (Dako Cytomation, Norden A/S, Glostrup, Denmark,
dilutions 1:400) and prognostic markers; p53, Ki-67 (MIB1)
and calretinin, (Dako Cytomation, Norden A/S, Glostrup,
Denmark, 1:50, 1:100 and 1:100 respectively), as well as
Pan-CK and Vimentin (Dako Cytomation, Norden A/S,
Glostrup, Denmark, dilutions 1:100 and 1:10 respectively).
PLAP (Dako Cytomation, Norden A/S, Glostrup, Denmark,
1:50) and β-HCG (Dako Cytomation, Norden A/S, Glostrup,
Denmark, 1:300) were used whenever needed.
In each analysis, positive and negative controls were

available. HER2 positivity was defined as strong complete
membranous staining (3+) in 30% or more of invasive
tumor cells according to latest ASCO-CAP guidelines
[10]. ER, PR, P63, ki67 and P53 expression was interpreted
as positive if it shows strong nuclear staining in at least
10% of the tumor cells. Moderate to strong cytoplasmic
staining of more than 10% of tumor cells for Vimentin,
Pan-CK, CK8, CK18, CK19 and CK5/6, SMA, S-100,
EGFR, calretinin, HCG and PLAP was considered positive.
The tumor is considered basal-like if it shows a triple
negative immunoprofile (for ER, PR & HER2) along with
positivity for CK5/6 and/or EGFR according to Gazinska
criteria [11].

Results
The clinicopathological features of our metaplastic car-
cinoma cases are summarized in Table 1.

Clinical features
The mean age of the patients was 36 years with a range
of 23 to 69 years. The main presenting symptom was a
breast mass, in three of the cases, the mass was fungating
and ulcerating. One case presented; in addition; with
inflammatory breast symptoms (case 6). Two cases were
discovered during pregnancy (cases 1 & 2) and a third was
discovered one year after abortion (case 3). The right
breast was involved in 6 out of the 7 cases. Radiological
examination for breast masses using ultrasound/mammo-
gram with or without MRI was performed for all cases
and revealed heterogeneous, hypo-echoic masses with
irregular outlines in the majority of them. However,
two cases exhibited well-defined borders (case 1 & 2).
The median size of the tumor was 7 cm with a range of
5 to 13 cm.
Five patients were treated by lumpectomy followed by

mastectomy. One patient was treated by modified radical
mastectomy from the beginning (case 3), and one patient
was given neoadjuvant radiotherapy followed by mastec-
tomy (case 6). Adjuvant chemotherapy was given for 5
patients. Axillary dissection was performed in 4 of the



Table 1 Clinicopathological features of metaplastic carcinoma cases

NO Age Side Focality Epithelial
component

Mesenchymal
component

Additional features LN status Mets Recurrence Specific
feature

1 31 RT Unifocal IDC-GIII Spindle cell sarcoma Syncytiotroph
giant Cells

3/22 liver + Pregnancy

2 23 RT Unifocal IDC-GII MFH-like sarcoma Syncytiotroph
giant Cells

11/21 lung + Pregnancy

3 29 RT Unifocal DCIS Spindle cell Sarcoma Syncytiotroph
giant Cells

None None None Post abortion

4 30 RT Unifocal S C C with glandular
differentiation

None None 1/12 None Residual tumor None

5 32 RT Unifocal S C C Spindle cell Sarcoma None 1/5 None Lost case None

6 69 RT Multifocal S C C None None None None + None

7 38 LT Unifocal IDC-GIII Sarcoma heterologous chondroid
and myxoid elements

None None + None

RT = right LT = left IDC = invasive ductal carcinoma DCIS = ductal carcinoma in situ SCC = Squamous cell carcinoma LN = Lymph node ,MFH =Malignant
fibrous histiocytoma.
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cases and all showed metastasis. Recurrence was devel-
oped in 4 patients while distant metastasis was seen in
2 patients. The recurrence period ranged from 4 to
34 months. Three patients were alive on regular follow-
up while we lost the follow-up for the rest of the
patients.
Pathological findings
All cases were unifocal, except for one multifocal case.
Five cases had poorly circumscribed margins and firm to
hard consistency with focal friable necrotic areas. The
other two cases were well-demarcated and lobulated.
Histological examination revealed three cases to contain
malignant invasive ductal carcinoma; histological grade II
(one case) to III (2 cases) admixed with high-grade spindle
sarcomatoid elements (cases 1, 2 and 7) (Figure 1-A). Two
of these cases showed scattered multinucleated syncytio-
trophoblast-like giant cells (Figure 1-B) and one showed a
mixture of heterologous myxoid and chondroid elements
(cases 1 & 2).
Another three cases were composed of malignant

squamous component that were pure (case 6), mixed
with glandular elements (case 4) and mixed with
malignant fibrous histiocytoma (MFH)-like high-grade
sarcoma (case 5) (Figure 2).
The last case was composed of ductal carcinoma in

situ mixed with high grade spindle sarcomatoid elements
and multinucleated syncytiotrophoblast-like giant cells
(case 3).
Figure 1 MBC with Choriocarcinomatous differentiation. A; MBC
showing malignant epithelial cells arranged in solid sheets surrounded
by atypical spindle cell stroma. (H&E, 40X). B; Multinucleated
synctiotrophoblasts-like giant cells scattered among high grade
malignant cells, (H&E, 100X).
Immunohistochemical study results
All of the 7 cases were positive for Pan-cytokeratin, mainly
in the epithelial component (Figure 3A) and all were
positive for Vimentin in the mesenchymal component
(Figure 3B).



Figure 2 MBC –Carcinosarcoma type: CASE 5 - the epithelial
component consists of moderately differentiated SCC and the
mesenchymal component is a high grade sarcoma (H&E, 40X).

Figure 3 Pan-cytokeratin and Vimentin immunohistochemical
stain. A; Pan-cytokeratin antibody is positive in the epithelial cells
and negative in the high grade sarcoma component. (DAB, 100X).
B; Vimentin antibody is positive in the mesenchymal component
and negative in the epithelial component. (DAB, 400X).
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All cases were negative for estrogen and progesterone
receptors and did not show HER2 over-expression by
immunohistochemistry (Table 2).
For basal/myoepithelial markers; six out of the seven

cases were positive to at least one of the markers
(Table 3). Positivity was as follows; CK5/6 in 4 cases
(56%) (Figure 4A, B), epidermal growth factor receptor
(EGFR) in 5 cases (71%) (Figure 5A and B), P63 in 2
cases (29%), smooth muscle actin (SMA) in 2 cases
(29%) in the malignant mesenchymal component and
only one case showed positivity for S-100.
Regarding luminal cytokeratin (Table 4), CK8 was

positive in the epithelial component of 4 cases (56%). Six
cases (86%) were positive for CK19 (Figure 6-A and B)
while only 3 cases (43%) showed reactivity to CK18
(Figure 7).
Three cases were positive for p53. Ki-67 proliferation

index was less than 5% in all of the cases expect in one
case which showed a proliferative index of 30%. Five
cases showed positive immunoreactivity to calretinin; 3
in squamous component and 2 in glandular component
(Figure 8). Mesenchymal and syncytial components were
negative for calretinin.
The three cases that contained the scattered multinu-

cleated cells showed positivity for β-HCG and PLAP in
these cells (Figures 9 and 10) (Table 5).

Discussion
Pathological classification of MBC and its differential diag-
nosis is challenging due to the diversity of the histological
patterns, rarity of the diagnosis and lack of consensus
on the most appropriate classification for this group of
tumors [1]. The actual pathogenesis of MBC is unknown
but there are some theories to clarify the morphological
diversity of this tumor, including genetic and non-genetic
mechanisms. Some reports suggested an origin from
cancer stem cells or origin from myoepithelial cells or
myoepihelial progenitors [12].
Other report adopted the theory of transformation of

the carcinomatous component into the sarcomatous
component through epithelial to mesenchymal transition
(EMT) [13]. This theory is supported by the overexpres-
sion of genes linked to adhesion, motility, migration and
Table 2 Metaplastic carcinoma of breast,
immunohistochemical features

Case NO
antibody

1 2 3 4 5 6 7

Vimentin + + + + + + +

Pan-CK + + + + + + +

ER - - - - - - -

PR - - - - - - -

HER2neu - - - - - - -



Table 3 Metaplastic carcinoma of breast and basal/
myoepithelial cells markers

Case NO
antibody

1 2 3 4 5 6 7

CK5/6 + - - + + + -

EGFR + + + + - + -

P63 - - - - + + -

SMA + - + - - - -

S-100 + - - - - - -
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extracellular matrix formation such as snail, Twist,
transforming growth factor-B (TGF-B) along with down
regulation of E-cadherin [13]. Demonstration of down
regulation of this molecule is demonstrated by immu-
nohistochemistry. Loss of E-cadherin is a very useful
stain in the classification of breast carcinomas in situ
with mixed pattern as well as it is useful in differentiating
lobular from ductal carcinoma [14].
Figure 4 CK5/6 Immunohistochemical stain. A and B: The epithelial
components of these two cases (4 and 6) are positive for CK5/6 (DAB,
100X and 200X).

Figure 5 EGFR Immunohistochemical stain. A and B: EGFR
positivity of tumor cells, both the epithelial and the mesenchymal
component (DAB, 400 X and 200 X).
Recently, the contribution of microRNAs to breast
cancer evolution and progression had been suggested
[15]. Reduction in level of miR-200f, which is an import-
ant modulator of EMT, was found which further sup-
ports the association between MBC and EMT [15,16]. In
the support of the hypothesis of the origin from stem
cell are high CD44/CD24 and CD29/CD24 ratios in
MBC, consistent with a high level of stem cell-like cells
in these tumors [17].
Table 4 Metaplastic carcinoma of breast and luminal
markers

Case NO
antibody

1 2 3 4 5 6 7

CK18 + - + + - - -

CK8 + + + + - - -

CK19 + + + + + + -



Figure 6 CK19 immunohistochemical stain in MBC. A; CK19 strong
positivity in malignant squamous component (DAB, 200X). B; Strong
positivity of the malignant ductal component for CK19 (DAB, 100X).

Figure 7 CK18 Immunohistochemical stain in MBC. Strong
positivity of the epithelial component for CK18 (DAB, 100X).

Figure 8 Calretinin immunohistochemical staining in MBC.
A: Strong positive cytoplasmic staining in glandular component
(DAB,100X). B: Strong positive cytoplasmic staining in squamous cell
component (DAB,200X). C: Strong positive cytoplasmic staining in
spindle cell component (DAB,100X).
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Seven MBC cases were evaluated for their clinicopath-
ological and immunohistochemical profile by our group.
Eighty six percent of our patients were below the age of



Figure 9 PLAP immunohistochemical stain. Diffuse positivity in
multinucleated giant cells for PLAP antibodies (DAB, 200x).

Table 5 Metaplastic carcinoma of breast:
immunohistochemical features

Case NO antibody 1 2 3 4 5 6 7

Calretinin + + + + + + -

Ki-67 1% 3% 2% 30% 1% 4% 1%

P53 + + - + - - -

B-HCG + + + N/P N/P N/P N/P

PLAP + + + N/P N/P N/P N/P

N/P: is not performed.
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40 with a mean age of 36 years and a median of 31 years,
in contrast to the Western series [18-21] that reported
MBC in women older than 50 years of age. However,
this range is with accordance with the age range of
breast cancer in Saudi Arabia [22].
Three of our MBC cases (43%) were composed of

highly atypical malignant epithelial and/or mesenchymal
component mixed with scattered multinucleated giant cells
similar morphologically to syncytiotrophoblasts, indicating
choriocarcinomatous differentiation. This differentiation
was evident by immunohistochemical positivity of these
multinucleated syncytiotrophoblast-like giant cells to
β-HCG and PLAP. Interestingly; these cases presented
in a young age group (less than 30 years of age) and
showed relation to pregnancy and preceding abortion
Figure 10 β-HCG immunohistochemical stain. Diffuse positivity
for β-HCG antibodies in giant cells (DAB, 400x).
in contrast to Mohammadi’s et al. study [23] which
described choriocarcinomatous differentiation in MBC
occurring in perimenopausal and postmenopausal females
except for 2 cases that presented in 31 and 38-year old
pregnant women. Previous studies [23,24] reported that
MBC associated with syncytial cells behaved aggressively
as they presented with advanced stage as well as lymph
node and distant metastasis.
The differential of MBC include wide range of patho-

logical diagnosis, including lobular carcinoma, Pleomorphic
carcinoma and other rare sarcoma such as angiosarcoma.
E-cadherin is a very useful stain in the classification of
breast carcinomas with mixed pattern [14]. Also a rare
entity that was recognized by the World Health Organ-
ization (WHO) classification of tumours of the breast
adopts the terminology of Pleomorphic carcinoma(PC)
should be included in the differential diagnosis. PC is a
very rare variant of high-grade invasive carcinoma of no
special type, characterized by proliferation of pleomorphic
and bizarre giant cells comprising >50% of the tumour cells
in a background of adenocarcinoma or adenocarcinoma
with spindle and squamous differentiation. Yamada S. et al.
reported a rare case of pleomorphic carcinoma (PC) of
breast with cystic changes and presented with a large size
breast tumour. The authors have confirmed that PC is a
unique entity with a significantly poor outcome [25].
Three of our cases are young age group and show

spindle cell proliferation. In this category one has to
think about the differential diagnosis of rare sarcoma.
Bennani et al. report a case of primary angiosarcoma of
the breast that was presented in a 33 years old lady that
exhibit areas of spindle cell proliferation , papillary forma-
tion and prominent vasculature. Immunohistochemical
stains for vascular markers were positive while epithelial
markers are negative. Angiosarcoma of the breast has a
very poor prognosis [26].
In the present study, we tried to categorize our MBC

under the four major molecular subtypes of breast cancer:
luminal, basal-like (triple negative), normal breast-like
and HER2. All the cases of MBC were found to be triple
negative breast carcinomas (TNBC) since none of them
exhibited positivity to ER, PR or HER2. Previous reports
concluded that MBC rarely shows nuclear reactivity for
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ER and PR hormone receptors with a range of 0 to 17%
[19,27]. The rate of HER2 over-expression is variable
between the studies with rate ranging from 4 to 19.6%
[11] and up to 72% in another study [27]. However, other
studies described that the majority of MBC exhibit triple-
negative features ranging from 77% to 96% [19]. Using
digital image analysis (DA) tool in breast pathology brings
an accurate and high-throughput manner to evaluate IHC
in comparison to the traditional evaluation performed by
a pathologist. Laurinavicius A. et al. looked at the variation
of the intensity of HER2 membranous staining by IHC
and the percentage of cells with complete membranous
staining in the consecutive tissue in 91 sections of 4
different breast cancer cases. They found digital images
of the 2+ serial sections arranged consecutively on
computer monitor revealed staining intensity variation,
in particular, increased intensity that was missed by
conventional microscope review but detected by the
DA. To explore possible “long-term” drifts of the IHC
sensitivity [28].
In addition six out of our seven cases revealed positive

immunoreactivity to at least one of myoepithelial/basal
cell markers; EGFR, CK5/6, P63, SMA and S100. P63
was positive in 2 squamous cell carcinoma cases while
S100 was noted in only one case.
Previous reports [29-33], included MBCs among the

spectrum of basal-like breast carcinomas, since they
usually display a basal/myoepithelial molecular make-up,
basal-like immunophenotype, triple negativity and often
show expression of EGFR, CK14 and CK5/6. They showed
highest percentage of myoepithelial/basal markers (CK5/6,
CK14 and smooth muscle actin) expression in the spindle
cells of MBC. Dunne et al. reported at least focal staining
for SMA in the spindle cell areas along with the expres-
sion of basal cell cytokeratin 14 [34]. Wang et al. [30]
reported strong association between CK5/6 and CK14
expression and MBC with better sensitivity of CK5/6.
Koker and kleer [31] had reported expression of p63 in all
10 spindle cell metaplastic carcinoma examined compared
with only 1 of 174 (0.6%) of other breast carcinomas. Five
of our cases (71%), the three carcinosarcomas and the two
SCCs showed immunohistochemical positivity to EGFR.
Overexpression of EGFR was reported in up to 80% of
cases of MBC, with up to 23-37% of cases confirmed by
in situ hybridization [35,36] EGFR showed association
with squamous or spindle differentiation [35]. Although
MBC has been reported to have high levels of EGFR
over-expression and amplification, they were found to
lack EGFR activating mutations; therefore it is not clear
whether EGFR tyrosine kinase inhibitors are effective for
the treatment of MBC [35,36] Surprisingly, 6 of our cases
expressed positivity for luminal type cytokeratins (CK8,
CK18 and/or CK19) in addition to the basal type cyto-kera-
tin. Our results are comparable to those of Williams et al.
[32] who compared the immunoprofile of triple negative
breast carcinomas in Vietnamese population with those
from the United States and concluded that TNBC in both
populations was characterized by the expression of basal
cytokeratins, in combination to luminal cytokeratins (CK8,
CK18, CK19). This interesting finding would support the
hypothesis that MBC arises from a multi-potent stem cell;
however this finding is limited by the small number of cases
in our study [21].
Calretinin was expressed in 5 out 7 cases. Our results

are comparable to those of Taliano who reported high
level of calretinin expression in a significant proportion of
basal-like (54.3%) MBC and he concluded that high-level
calretinin expression is most common in grade 3 tumors
with a basal-like phenotype and is associated with poor
overall survival [37]. Other marker of poor prognosis
is tumor heterogeneity which is one of the biological
characteristic of malignant tumors. In the breast this
feature is not well understood, however Oger M. et al.
looked at this parameter in 368 of their breast cancer
cases and they evaluate many parameters that reflect tumor
heterogeneity. They found that high value of heterogeneity
index is associated with poor prognosis [38].
The reported rate of axillary lymph node metastasis in

cases of MBC is variable in the literature with an incidence
of 15-36%, lower than that of invasive ductal carcinoma
(IDC). Two groups have reported that more than half of
their patients had axillary lymph node metastasis [39]. Four
of our patients (57%) had axillary lymph node dissection
which showed histological evidence of metastasis. However,
this is a limited number of patients to accurately assess the
rate of axillary lymph node involvement.
The prognosis of MBC is still controversial but most

of the studies had demonstrated more aggressive behavior
than IDC [40]. A more recent study by Park et al. [21] had
compared 29 cases of MBC with 4,851 cases of IDC and
had found the survival rates of stage I-III of MBC to be
comparable to those of IDC, although the incidence of
stage IV disease at the diagnosis was higher in MBC.
In our small series, all patients presented with an
advanced stage (stage III) and the majority developed
local recurrence and distant metastasis in a relatively
short period of time.

Conclusion
In conclusion, MBC cases diagnosed at King Abdulaziz
University Hospital presented in a younger age group
in comparison to other series. All of our patients were
in the category of triple negative breast cancers and the
majority showed basal-like type breast cancer immunopro-
file. An interesting finding in this study is the co-expression
of luminal type cytokeratins in the malignant epithelial
component in the majority of our cases. In addition,
calretinin was also expressed in the majority of cases.
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Further study on a wider cohort should be considered
to elucidate the relation between the presence of
syncytiotrophoblast-like giant cells in breast cancer and
pregnancy and to verify the combined expression of
luminal and basal phenotypes in such type of malignancy.

Institutional Review Board
Unit of Biomedical Ethics- Faculty of Medicine-KAU.

Consent
Written informed consent was obtained from all patients
for the publication of this report and any accompanying
images.

Abbreviations
MBC: Metaplastic breast carcinoma; H&E: Hematoxylin and eosin stain;
ER: Estrogen receptor; PR: Progesterone receptor; HER2-neu: Human
epidermal growth factor receptor-2; EGFR: Epidermal growth factor receptor;
SMA: Smooth muscle action; CK: Cytokeratin; PLAP: Placental alkaline
phosphatase; HCG: Human chorionic gonadotropin; EMT: Epithelial to
mesenchymal transition; IDC: Invasive ductal carcinoma; TNBC: Triple
negative breast carcinoma; DA: Digital image analysis.

Competing interest
The authors declare no conflicting interests, support or funding from any
pharmaceutical company.

Authors’ contributions
FA: The main idea of the research and supervising the whole work and
figures providers and writing the original manuscript. GM: PubMed search
and editing the manuscript. EA: Editing the manuscript. RB: Final revision
after writing. NBM: Retrieving the slides and reports and requesting the
imunostains. SA and ZG: Provided the clinical data. All authors read and
approved the final manuscript.

Authors’ information
Fadwa J Altaf: Professor of pathology and consultant pathologist King Abdulaziz
University, Jeddah, Saudi Arabia. Principle investigator of Breast cancer research
funded by Sheikh Mohammed H Al- Amoudi Chair of Excellency of Breast Cancer.
Ghadeer A. Mokhtar: Associate Professor of Pathology and Consultant
Pathologist King Abdulaziz University.
Rana Y. Bokhary: Associate Professor and Consultant Pathologist King
Abdulaziz University, Jeddah, Saudi Arabia.
Najla Bin Mahfouz: Resident of Pathology in Saudi Board of Pathology.
Department of Pathology, Faculty of Medicine. King Abdulaziz University.
Samia M Al-Amoudi: Founder, CEO Al-Amoudi Center of Excellence in Breast
Cancer - Br Ca Survivor. Chairwoman “Women’s Health Empowerment”
Scientific chair (Women’s Health Rights). UICC Board of Director
member- GENEVA. King Abdulaziz University, Jeddah, Saudi Arabia.

Acknowledgement
We acknowledge Sheikh Mohammed H Al- Amoudi Chair of Excellency of
Breast Cancer for funding this research project.
This article was presented as a poster in 102nd USCAP Annual Meeting at
Baltimore Convention Center, Baltimore, MD on Wednesday, March 6th, 2013
afternoon session.

Author details
1Pathology Department and General Surgery Department, Faculty of
Medicine, King Abdulaziz University (KAU), P.O. Box 51241, Jeddah 21543,
Saudi Arabia. 2Department of Pathology, Faculty of Medicine, Alexandria
University, Alexandria, Egypt. 3FRCSI, Department of Surgery, King Abdulaziz
University, Jeddah, Saudi Arabia. 4Pathology Department, Faculty of
Medicine, King Abdulaziz University (KAU), P.O. Box 80215, Jeddah 21589,
Saudi Arabia.
Received: 11 December 2013 Accepted: 2 June 2014
Published: 16 July 2014

References
1. Lakhani SR, Ellise IO, Schnitt SJ, Tan PH, van de Vijver MJ: WHO Classification

of Tumours of the Breast. 4th edition. Lyon, France: IARC; 2012.
2. Kuo SH, Chen CL, Huang CS, Cheng AL: Metaplastic carcinoma of the

breast: analysis of eight Asian patients with special emphasis on two
unusual cases presenting with inflammatory-type breast cancer.
Anticancer Res 2000, 20:2219–2222.

3. Gobbi H, Simpson JF, Jensen RA, Olson SJ, Page DL: Metaplastic spindle
cell breast tumors arising within papillomas, complex sclerosing lesions
and nipple adenomas. Mod Pathol 2003, 16:839–901.

4. Pezzi CM, Patel-Parekh L, Cole K, Franko J, Klimberg VS, Bland K: Characteristics
and treatment of metaplastic breast cancer: analysis of 892 cases from the
National Cancer Data Base. Ann Surg Oncol 2007, 14:166–173.

5. Beatty JD, Atwood M, Tickman R, Reiner M: Metaplastic breast cancer:
clinical significance. Am J Surg 2006, 191:657–664.

6. Perou CM, Sørlie T, Eisen MB, van de Rijn M, Jeffrey SS, Rees CA, Pollack JR,
Ross DT, Johnsen H, Akslen LA, Fluge O, Pergamenschikov A, Williams C,
Zhu SX, Lønning PE, Børresen-Dale AL, Brown PO, Botstein D: Molecular
portraits of human breast tumours. Nature 2000, 406:747–752.

7. Cianfrocca M, Gradishar W: New molecular classifications of breast cancer.
CA Cancer J Clin 2009, 59:303–313.

8. Hicks DG, Tang P: Molecular classification of breast carcinoma: is
immunohistochemistry a viable alternative to other molecular
methodologies? Connection 2009, 13:31–34.

9. Rakha EA, El-Sayed ME, Lee AH, Elston CW, Grainge MJ, Hodi Z, Blamey RW,
Ellis IO: Prognostic significance of Nottingham histologic grade in invasive
breast carcinoma. J Clin Oncol 2008, 1; 26(19):3153–3158.

10. Wolff AC, Hammond ME, Hicks DG, Dowsett M, McShane LM, Allison KH,
Allred DC, Bartlett JM, Bilous M, Fitzgibbons P, Hanna W, Jenkins RB, Mangu
PB, Paik S, Perez EA, Press MF, Spears PA, Vance GH, Viale G, Hayes DF:
Recommendations for human epidermal growth factor receptor 2
testing in breast cancer: American Society of Clinical Oncology/college
of American Pathologists clinical practice guideline update. Arch Pathol
Lab Med 2014, 138(2):241–256.

11. Gazinska P, Grigoriadis A, Brown P, Millis R, Mera A, Gillett C, Holmberg L,
Tutt A, Pinder S: Comparison of basal-like triple-negative breast cancer
defined by morphology, immunohistochemistry and transcriptional
profiles. Mod Pathol 2013, 26(7):955–966.

12. Leibl S, Gogg-Kammerer M, Sommersacher A, Denk H, Moinfar F: Metaplastic
breast carcinomas: are they of myoepithelial differentiation?: immunohisto-
chemical profile of the sarcomatoid subtype using novel myoepithelial
markers. Am J Surg Pathol 2005, 29(3):347–353.

13. Ennessy BT, Gonzalez-Angulo AM, Stemke-Hale K, Gilcrease MZ, Krishnamurthy
S, Lee JS, Fridlyand J, Sahin A, Agarwal R, Joy C, Liu W, Stivers D, Baggerly K,
Carey M, Lluch A, Monteagudo C, He X, Weigman V, Fan C, Palazzo J,
Hortobagyi GN, Nolden LK, Wang NJ, Valero V, Gray JW, Perou CM, Mills GB:
Characterization of a naturally occurring breast cancer subset enriched in
epithelial-to-mesenchymal transition and stem cell characteristics. Cancer Res
2009, 69:4116–4124.

14. Gomes DS, Porto SS, Rocha RM, Gobbi H: Usefulness and limitations of
E-cadherin and catenin in the classification of breast carcinomas in situ
with mixed pattern. Diagn Pathol 2013, 8:114. PubMed Abstract/BioMed
Central Full Text. PubMed Cental Full text.

15. Wang S, Li H, Wang J, Wang D: Expression of microRNA-497 and its
prognostic significance in human breast cancer. Diagn Pathol 2013, 21;8:127.
PubMed Abstract/ BioMed Central Full Text. PubMed Cental Full text.

16. Cooper CL, Karim RZ, Selinger C, Carmalt H, Lee CS, O’Toole SA:Molecular
alterations in metaplastc breast carcinoma. J Clin Pathol 2013, 66(6):522–528.

17. May C, Sphyris N, Evans K, Werden S, Guo W, Mani S: Epithelial-
mesenchymal transition and cancer stem cells: a dangerously dynamic
duo in breast cancer progression. Breast Cancer Res 2011, 13:202.

18. Tse GM, Tan PH, Putti TC, Lui PC, Chaiwun B, Law BK: Metaplastic
carcinoma of the breast: a clinicopathological review. J Clin Pathol 2006,
59(10):1079–1083.

19. Lim KH, Oh DY, Chie EK, Han W, Im SA, Kim TY, Park IA, Noh DY, Ha SW,
Bang YJ: Metaplastic breast carcinoma: clinicopathologic features and
prognostic value of triple negativity. Jpn J Clin Oncol 2010, 40(2):112–118.
Epub 2009 (3).



Altaf et al. Diagnostic Pathology 2014, 9:139 Page 10 of 10
http://www.diagnosticpathology.org/content/9/1/139
20. Weigelt B, Kreike B, Reis-Filho JS: Metaplastic breast carcinomas are
basal-like breast cancers: a genomic profiling analysis. Breast Cancer Res
Treat 2009, 117:273–280.

21. Park HS, Park S, Kim JH, Lee JH, Choi SY, Park BW, Lee KS: Clinicopathologic
features and outcomes of metaplastic breast carcinoma: comparison with
invasive ductal carcinoma of the breast. Yonsei Med J 2010, 51(6):864–869.

22. National Cancer Registry Kingdom of Saudi Arabia, Ministry of health: Cancer
Incidence Report. 2004. report.

23. Mohammadi A, Rosa M: Carcinoma of the breast with choriocarcinomatous
features. Arch Pathol Lab Med 2011, 135(9):1097–1100.

24. Canbay E, Bozkurt B, Ergul G, Agrali G, Cengiz O: Breast carcinoma with
choriocarcinomatous features. Breast J 2010, 16(2):202–203.

25. Yamada S, Nabeshima A, Nagata Y, Tasaki T, Noguchi H, Kitada S, Kimura S,
Wang K-Y, Shimajiri S, Sa Saguri Y: Pleomorphic carcinoma of the breast
associated with cyst formation: a unique surgical case focusing on
cytological and immunohistochemical findings. Diagn Pathol 2013, 8:75.
PubMed Abstract/ BioMed Central Full Text. PubMed Cental Full text.

26. Bennani A, Chbani L, Lamchahab M, Wahbi M, Fdili Alaoui F, Badioui I,
Melhouf MA, Amarti A: Primary angiosarcoma of the breast: a case report.
Diagn Pathol 2013, 8:66. PubMed Abstract/BioMed Central Full Text.
PubMed Cental Full text.

27. Abd El-Rehim DM, Pinder SE, Paish CE, Bell J, Blamey RW, Robertson JF,
Nicholson RI, Ellis IO: Expression of luminal and basal cytokeratins in
human breast carcinoma. J Pathol 2004, 203(2):661–671. 25.

28. Laurinavicius A, Besuspar J, Justina D, Radziuviene G, Meskauskas R,
Laurinaviciene A: Digital immunohistochemistry: new horizons and practical
solutions in breast cancer pathology. Diagn Pathol 2013, 8(Suppl 1):S15.
PubMed Abstract/ BioMed Central Full Text. PubMed Cental Full text.

29. Nielsen TO, Hsu FD, Jensen K, Cheang M, Karaca G, Hu Z, Hernandez-Boussard
T, Livasy C, Cowan D, Dressler L, Akslen LA, Ragaz J, Gown AM, Gilks CB, van de
Rijn M, Perou CM: Immunohistochemical and clinical characterization of the
basal-like Subtype of invasive breast carcinoma. Clin Cancer Res 2004,
10:5367–5374.

30. Wang H, Guan B, Shi Q, Ma H, Zhou H, Wang X, Zhou X: May metaplastic
breast carcinomas be actually basal-like carcinoma? Further evidence study
with its ultrastructure and survival analysis. Med Oncol 2011, 28:42–50.

31. Koker MM, Kleer CG: p63 expression in breast cancer: a highly sensitive
and specific marker of metaplastic carcinoma. Am J Surg Pathol 2004,
28(11):1506–1512.

32. Williams DJ, Cohen C, To TV, Page AJ, Lawson D, Sussman ZM, Nassar A:
Triple-negative breast carcinoma in women from Vietnam and the
United States: characterization of differential marker expression by tissue
microarray. Hum Pathol 2009, 40(8):1176–1181.

33. Cakir A, Gönül II, Uluoğlu O: Metaplastic breast carcinomas and their
relationship with basal-like phenotype. Turk Patoloji Derg 2012, 28(2):134–141.

34. Dunne B, Lee AH, Pinder SE, Bell JA, Ellis IO: An immunohistochemical
study of metaplastic spindle cell carcinoma, phyllodes tumor and
fibromatosis of the breast. Hum Pathol 2003, 34(10):1009–1015.

35. Reis-Filho JS, Pinheiro C, Lambros MB, Milanezi F, Carvalho S, Savage K,
Simpson PT, Jones C, Swift S, Mackay A, Reis RM, Hornick JL, Pereira EM,
Baltazar F, Fletcher CD, Ashworth A, Lakhani SR, Schmitt FC: EGFR
amplification and lack of activating mutations in metaplastic breast
carcinomas. J Patho 2006, 209:445–453.

36. Reis-Filho JS, Milanezi F, Carvalho S, Simpson PT, Steele D, Savage K,
Lambros MBK, Pereira EM, Nesland JM, Lakhani SR, Schmitt FC: Metaplastic
breast carcinomas exhibit EGFR, but not HER2, gene amplification and
overexpression: immunohistochemical and chromogenic in situ
hybridization analysis. Breast Cancer Res 2005, 7:1028–1035.

37. Taliano RJ, Lu S, Singh K, Mangray S, Tavares R, Noble L, Resnick MB, Yakirevich E:
Calretinin expression in high-grade invasive ductal carcinoma of the breast is
associated with basal-like subtype and unfavorable prognosis. Hum Pathol
2013, 44(12):2743–2750.

38. Oger M, Allaoui M, Elie N, Marnay J, Herlin P, Plancoulaine B, Chasle J,
Becette V, Bor-Angelier C: Impact of tumor heterogeneity on disease-free
survival in a series of 368 patients treated for a breast cancer. Diagn Pathol
2013, 8(Suppl 1):S43. PubMed Abstract/ BioMed Central Full Text. PubMed
Cental Full text.
39. Al Sayed AD, El Weshi AN, Tulbah AM, Rahal MM, Ezzat AA: Metaplastic
carcinoma of the breast clinical presentation, treatment results and
prognostic factors. Acta Oncol 2006, 45:188–195.

40. Bae SY, Lee SK, Koo MY, Hur SM, Choi MY, Cho DH, Kim S, Choe JH, Kim JH,
Kim JS, Nam SJ, Yang JH, Lee JE: The prognoses of metaplastic breast
cancer patients compared to those of triple-negative breast cancer
patients. Breast Cancer Res Treat 2011, 126:471–478.

doi:10.1186/1746-1596-9-139
Cite this article as: Altaf et al.: Metaplastic carcinoma of the breast: an
immunohistochemical study. Diagnostic Pathology 2014 9:139.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusion
	Virtual Slides

	Background
	Methods
	Immunohistochemical procedures

	Results
	Clinical features
	Pathological findings
	Immunohistochemical study results

	Discussion
	Conclusion
	Institutional Review Board
	Consent
	Abbreviations
	Competing interest
	Authors’ contributions
	Authors’ information
	Acknowledgement
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


