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Ce nu este cunoscut, deocamdata, la subiectul abordat

Cancerul mamar este o patologie cu un polimorfism etiolo-
gic binecunoscut, cu o evolutie clinicd extrem de complexa si
impact dramatic asupra structurii morbiditatii si mortalitatii
oncologice. Clasificdrile histologice propuse de societatile
morfologice internationale reprezinta rezultatul realizarilor
diagnostice clasice, Insa cu un potential prognostic limitat
si oportunitati clinice modeste. Aceasta patologie manifesta
particularitati de rasa, areal geografic.

Ipoteza de cercetare

Arealul geografic, sustinut de factori de mediu si stilul de
viatd, poate influenta structura profilului molecular al carci-
nomului mamar.

Noutatea adusa literaturii stiintifice din domeniu

Folosind metoda imunohistochimicd, am determinat o
eterogenitate celulara sporita a tipului ductal invaziv de car-
cinom mamar. in Republica Moldova se determini toate pro-
filurile moleculare descrise in literatura de specialitate, iar
grupul majoritar il constituie formele moleculare luminale,
caracterizate prin ratd inalta de proliferare.

Rezumat

Introducere. in pofida faptului ci in literatura de speci-
alitate formele histologice de carcinom mamar sunt foarte
bine descrise, mortalitatea feminina cauzata de aceasta mala-
die este In continua ascensiune. Scop: evaluarea caracterului
populatiilor celulare in carcinomul mamar ductal invaziv fara
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What is not known yet, about the topic

Breast cancer represents a pathology with a well-known
etiological polymorphism, with an extreme complex clinical
evolution, and dramatic impact upon oncological morbidity
and mortality. International morphology societies offer cancer
classifications made on classic methods of diagnosis, but with
a very low prognosis potential and few clinical options. This
particular pathology has race and geographic features.

Research hypothesis

Geographic area, supported by environmental factors and
life style can influence the molecular profile of breast carci-
noma.

Article’s added novelty on this scientific topic

Using the immunohistochemical method of diagnosis, an
increased heterogeneity of invasive ductal breast carcinoma
has been determined. All described molecular profiles are
found in the Republic of Moldova, the most frequent one is the
luminal molecular form, characterized by a high proliferation
rate.

Abstract

Introduction. Despite the fact that histological types of
breast cancer are very well described and a lot of markers
are used, this type of cancer remains the main cause of death
among women. Aim: the goal of this study was to evaluate cel-
lular population of invasive breast carcinoma of no special



tip histologic special (NST) prin interpretarea expresiei mar-
kerilor surogate imunohistochimici, propusi pentru identifica-
rea subtipurilor moleculare pe material morfologic colectat in
Republica Moldova.

Material si metode. Materialul morfologic reprezinta tu-
mori primare a 84 de paciente diagnosticate cu carcinom ma-
mar ductal invaziv. Prin metoda imunohistochimica a fost stu-
diatd expresia receptorilor pentru estrogen (ER), progesteron
(PR), factorul de crestere uman epidermal (HER2), citokerati-
nei bazala CK5 si proteinei nucleare Ki67.

Rezultate. in tipul NST de carcinom mamar, majoritatea
cazurilor cercetate au prezentat fenotip molecular luminal
(85%), in special, Luminal B (45 [54%] de cazuri). Analiza sta-
tistica a scos in evidenta corelatii semnificative intre markerii
surogate si subtipurile moleculare. Majoritatea tumorilor au
avut un grad histologic de diferentiere G2 (45 [54%] de ca-
zuri) si G3 (34 [40%] de cazuri) si au corelat statistic cu Ki67.

Concluzii. Formele NST de carcinom mamar ductal invaziv
sunt caracterizate printr-o eterogenitate celulara marcata si
multiple particularititi moleculare. in materialul morfologic
analizat, grupul majoritar l-au constituit formele moleculare
luminale, cu rata nalta de proliferare.

Cuvinte cheie: carcinom mamar tip NST, markeri surogate,
Er, Pr, HER2, Ki67, CK5

Introducere

Carcinomul mamar este cea mai raspandita maladie on-
cologica, care afecteazd, cu predilectie, populatia feminina.
Respectiva patologie este descrisa ca un grup de afectiuni
eterogene, diferite ca si evolutie clinica, aspect morfologic si
sensibilitate terapeutica [1]. Morfologia clasica a separat car-
cinomul mamar fn multiple grupuri. Baza acestei segregari a
servit-o interactiunea dintre ineficienta terapeutica si diversi-
tatea morfologica, in rezultat constatandu-se, ca cele mai ras-
pandite forme histologice de carcinom mamar sunt cele ductal
invazive (75-85%).

Deoarece clasificarile anterioare nu au putut satisface pe
deplin necesitatile terapeutice, au fost dezvoltate metode mult
mai fine, bazate pe interpretarea expresiei genelor ce determi-
na evidentierea diferitor fenotipuri de carcinom mamar, prin
intermediul statutului receptorilor hormonali [2, 3]. In prezent,
statutul receptorilor de estrogen, progesteron si HER2 in car-
cinoamele mamare poate fi determinat, aplicind markeri imu-
nohistochimici surogate, astfel, cazurile de cancer mamar pot fi
clasificate in cel putin 5 subtipuri moleculare: Luminal A, Lumi-
nal B, Basal-like, 5-Negative phenotype (5-NP) si HER2 pozitiv.

Studiul profilului expresiei genice a dezvaluit eterogenita-
tea marcatd a factorilor moleculari in structura carcinomului
mamar ductal invaziv, care era asociat cu rezultate clinice va-
riabile. Weighelt B. si coaut. (2008) considera ca formele NST
de carcinom mamar ar putea include toate caracteristicele
moleculare, descrise initial de Perou C. si coaut. (2000), drept
subtipuri intrinseci, spre deosebire de tipurile histologice spe-
ciale de carcinom mamar (cu exceptia carcinomului apocrin),
care sunt omogene si apartin doar unui subtip molecular [2,

Subtipurile moleculare ale carcinomului mamar ductal invaziv

type (NST) by expression of main surrogate markers used to
define molecular subtypes.

Material and methods. The specimens of primary tumors
of 84 patients were immunostained for estrogen receptor
(ER), progesterone receptor (PR), human epidermal growth
factor receptor (HER2), basal cytokeratin CK5 and nuclear
protein Ki67.

Results. In the structure of breast carcinoma of NST type
the Luminal group is dominating (84.52%) and the majority
rate had Luminal B subtypes (45 cases [54%]). The statistical
analysis revealed a significant correlation between surrogate
markers and molecular subtypes. The majority of tumors had
G2 (45 cases [54%]) and G3 grades (34 cases [40%]), and cor-
related statistically to Ki67 marker.

Conclusions. Ductal invasive carcinoma of no special type
is a heterogeneous disease with many molecular features. The
highest rate was determined in the Luminal group. The major-
ity of tumors with such histological structure have a high rate
of proliferation.

Keywords: breast cancer NST type, surrogate markers, Er,
Pr, HER2, Ki67, CK5

Introduction

Breast cancer is the most common cancer in women world-
wide. It is described as a group of heterogeneous disease, dif-
ferent in clinical course, pathological aspects and therapeutic
sensibility [1]. Classical pathology has segregated this carci-
noma into multiple groups, based on their overall morphology.
The most common type reported is invasive ductal carcinoma,
not otherwise specified (75%-85%).

Because previous classifications could not fully capture
the diversity of the disease, other classification system based
on hormone receptor status and gene expression profiling
of breast cancers has been developed [2, 3]. Nowadays, es-
trogen receptor, progesterone and HER2 receptor status of
breast tumors can be determined by immunohistochemical
markers and the breast cancer cases can be accordingly clas-
sified into at least five molecular subtypes including Luminal
A, Luminal B, Basal-like, 5-Negative phenotype (5-NP) and
HER?2 positive.

Gene expression profiling has revealed a high degree of
molecular heterogeneity in the structure of invasive ductal
carcinoma, which is associated with variable clinical out-
comes. Weighelt B. et al. (2008) consider that carcinoma
of NOS type could have all molecular features described by
Perou C. et al. (2000) as intrinsic subtypes, whereas histologi-
cal special-type cancers, apart from apocrine carcinoma, are
homogeneous and only belong to one molecular subtype [2,
4]. Contrary to the historical view of low-to-high grade tumor
progression model, the recent data indicate that low-grade
and high-grade of ductal carcinomas are different diseases,
with distinct genetic alterations. But obtaining information of
gene expression by microarray techniques it’s quiet laborious
and expensive, therefore Goldhirsch A. etal. (2011, 2013) pur-
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4]. Contrar viziunilor istorice, bazate pe modelul progresi-
ei stadiale a tumorilor, studiile recente au demonstrat faptul
ca, carcinoamele ductale cu grad inalt si cele cu grad scazut
de diferentiere sunt patologii diferite, cu modificari genetice
distincte. Ins3, obtinerea informatiei privind expresia genelor
prin tehnici microarray (tehnici bazate pe hibridizarea acizilor
nucleici, l. engl. microarray image processing) este laborioasa
si costisitoare. Din acest considerent, Goldhirsch A. si coaut.
(2011, 2013), au propus stabilirea unui algoritm de standardi-
zare al examenului imunohistochimic, ce ar servi la stabilirea
diagnosticului molecular de cancer mamar si anume - imuno-
marcarea receptorilor hormonali pentru estrogen (ER), pro-
gesteron (PR), factorul de crestere uman epidermal (HER2) si
a indicelui de proliferare Ki67 [5, 6].

Din cauza incidentei sporite a carcinomului mamar ductal
invaziv, am considerat oportuna descrierea acestui tip de can-
cer prin prisma clasificarii moleculare, folosind markeri suro-
gate. In prezentul studiu, am determinat ci structura celular
a carcinomului mamar invaziv de tip NST este eterogena, gru-
pul majoritar 1l constituie formele moleculare luminale, carac-
terizate prin rata inalta de proliferare.

Material si metode

Pacienti

In acest studiu retrospectiv, au fost cercetate tumori pri-
mare, colectate de la 84 de paciente diagnosticate cu cancer
mamar, care nu au fost supuse tratamentului preoperatoriu
chimio- si radioterapeutic, cu varste cuprinse intre 33-86 de
ani. Gradul histologic de diferentiere a fost evaluat conform
sistemului de gradare Scarff-Bloom-Richardson [7]. Toate ca-
zurile selectate au fost diagnosticate de doi morfologi ca forme
NST de carcinom mamar invaziv.

Procesarea primard, examenul imunohistochimic

Materialul biologic a fost fixat In formalind de 10%, ne-
utra, tamponata, si ulterior - inclus 1n parafind (Paraplast
High Melt, Leica Biosystems, Nufdloch, Germania). Evaluarea

Tabelul 1
Anticorpii, metoda de demascare si sistemul de vizualizare
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posed to use immunohistochemical definition of estrogen and
progesterone receptor, the detection of overexpression of the
human epidermal growth factor receptor 2 and Ki67 labeling
index [5, 6].

Because the invasive ductal cancer is the most frequent
breast tumor in oncology, we considered opportune to de-
scribe this type of cancer from molecular classification po-
sition by using surrogate markers. In the present work we
found, that cellular structure of invasive breast cancer of no
special type is not homogeneous. The highest rate in its struc-
ture has Luminal group and the majority of tumors with such
histological structure had a high rate of proliferation.

Material and methods

Patients

In this retrospective study were analyzed primary breast
carcinomas of 84 patients, aged 33-86 years old. In all cases
no chemo- and radiotherapy were applied. Histological grade
was scored by the Bloom-Richardson grading system. Histo-
pathological diagnosis was assessed by two pathologists and
cases suitable for immunohistochemistry were carefully se-
lected. All selected cases have been diagnosed as invasive duc-
tal carcinoma of NST (no special type) type.

Specimen processing and immunohistochemistry

The biological material was fixed in 10% phosphate buff-
ered formalin and paraffin embedded (Paraplast High Melt,
Leica Biosystems, Nufdloch, Germany). The immunohisto-
chemical assessment included 5 surrogate markers, for ER
(Er/6F11), PR (Pr16), human epidermal growth factor recep-
tor 2 (HER2 polyclonal), marker of proliferation Ki67 (Ki67/
K2), basal cytokeratin CK5 (CK5/XM26) (Table 1). Slides were
processed automatically on Leica Bond-Max autostainer (Lei-
ca Microsystems GmbH, Wetzlar, Germany). Hematoxylin so-
lution, Harris modified (HHS32, Sigma-Aldrich) was used for

Table 1
Antibodies, systems of retrieval and detection used for immunohis-
tochemical assays

Re- ;:i)(;?ci)r- Zlér;ac{lttl)r:lzl}l Metoda de demas-  Sistemul de vi- Recep- Anti- Source/incubation  Retrieval system/ . .
ceptor : o care/timp zualizare/timp t body . - : Detection/time
pului dilutia or clone time/ dilution time
ER 6F11 Leica Biosys- ~ Bond Epitope Bond Polymer ER 6F11  Leica Biosystem, Bond Epitope Bond Polymer
PR 16 tem, Newcastle Retrieval Solution 1, Refine Detection PR 16 Newcastle Ltd, New- Retrieval Solu- Refine Detection
Ltd, Newcastle (Leica Biosystems,  System (Leica castle Upon Tyne, tion1, (Leica Bio- System (Leica
Upon Tyne, Newcastle Upon Biosystems, New- UK/15 min/RTU"  systems, New-  Biosystems, New-
UK/15 min/ Tyne, UK)/20 min castle Upon Tyne, castle Upon Tyne, castle Upon Tyne,
RTU' UK)/15 min UK)/20 min UK), 15 min
HER2  poli- Dako Glostrup  Dako Target EnVision-HER/30 HER2 poly- Dako Glostrup Den- Dako Target Re- EnVision-
clonal ~ Denmark/30  Retrieval Solution, ~ min clonal mark/30 min/RTU trieval Solution, HER/30 min
min/RTU" pH6/20 min pH6/20 min
Ki67 K2 Leica Biosys- ~ Bond Epitope Bond Polymer Ki67 K2 Leica Biosystem Bond Epitope Bond Polymer
CK5 XM26 tem Newcastle Retrieval Solution2, Refine Detection CK5 XM26 Newcastle Ltd, New- Retrieval Solu- Refine Detection

Ltd, Newcastle

(Leica Biosystems,

System (Leica

Upon Tyne, Newcastle Upon Biosystems, New-
UK/15 min/ Tyne, UK)/20 min  castle Upon Tyne,
RTU" UK)/15min

castle Upon Tyne,
UK/15 min/RTU

tion2, (Leica
Biosystems, New-
castle Upon Tyne,
UK)/20 min

System (Leica
Biosystems, New-
castle Upon Tyne,
UK), 15 min

Nota: - gata de utilizare (1. engl. ready to use).

Note: - ready to use.



imunohistochimica a in-
clus 5 markeri surogate: |of
pentru ER (Er/6F11), PR _e
(Pr16), factorul de cres-
tere uman epidermal-2
(HER2 policlonal), mar-
kerul proliferarii celulare
Ki67 (Ki67/K2), citoke-
ratina bazala CK5 (CK5/
XM26) (Tabelul 1). Lamele
au fost procesate automat,
utilizand Leica Bond-Max
autostainer (Leica Micro-
systems GmbH, Wetzlar,
Germania). Pentru contra-
colorarea nucleelor, a
fost folosita hematoxilina
modificatd dupa Harris
(HHS32, Sigma-Aldrich)
(Fig. 1).

Evaluarea microscopicd
Receptorii  hormonali

au fost cuantificati in func-
tie de procentaj. S-a evalu-
at reactia nucleara pozitiva
la cel putin 1000 de celule
tumorale in 10 campuri de 5
(%)

vedere. Am folosit ghidul
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counterstaining the nucle-
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were scored depending on
the percentage of stained
cells. Was evaluated posi-
tive nuclear reaction for at
least 1000 tumor cells in 10
fields of view. We followed
the guidelines suggested
by Allred D. et al. (1998),
which are combining the
percentage of positive cells
with intensity of nuclear
staining [7]. Cases scored
[+1] - [+3] were considered
positive. The threshold of
positivity was 10%.

The HER2 assessments
were made on Leica Bond
Oracle HER2 IHC System
(LeicaBiosystem, Nufdloch,
Germany). The HER2 sta-
tus was interpreted in ac-
cordance with American
Society of Clinical Oncology
recommendations (Table

%

de evaluare al rezultatelor,
propus de Allred D. si coa-
ut. (1998), care combina
procentajul celulelor pozi-
tive cu intensitatea expre-
siei nucleare [8]. Cazurile
evaluate cu [+1] - [+3] au

Fig. 1 Imagini reprezentative ale expresiei ER, PR, HER2, Ki67, colorate prin
metoda imunohistochimica (carcinom mamar, tumora primara). Imagine-
negativ, interpretatd cantitativ folosind soft-ul Nis-elements BR 2.30 (x400),
pentru evaluarea expresiei HER2 si Ki67.

Fig. 1 Representative images of ER, PR, HER2, Ki67, immunohistochemical
staining in primary breast carcinomas. Cases evaluated for HER2 and Ki67
were inverted and counted by Nis-elements BR 2.30 software (x400).

2) [9]. Cases interpreted as
[+2] and [+3] were consid-
ered positive.

Ki67 marker was count-
ed using a semi-quantitative
method performed by Suciu
C.etal (2014) [10]. A 14%

fost considerate pozitive.
Pragul minim acceptat
pentru interpretarea pozitiva a reactiei a fost de 10%.

Pentru evaluarea markerului HER2, a fost utilizat sistemul
Leica Bond Oracle HER2 IHC System (Leica Biosystems, Nufdlo-
ch, Germania). Statutul HER2 a fost interpretat in conformita-
te cu recomandarile Societdtii Americane de Oncologie Clini-
ca (Tabelul 2) [9]. Cazurile interpretate cu [+2] si [+3] au fost
considerate pozitive.

Tabelul 2
Evaluarea markerului HER2 in conformitate cu recomandarile
Societatii Americane de Oncologie Clinica [9]

Expresie membranara (pattern Celule tumorale

Scor HERZ circumferential si intensitate) colorate, %
0 -+ <10
1 yn >10
+2 )+ >10
+3 ++++ >10

threshold was used based
on Goldhirsch A. et al. (2013) recommendation [6].

CK5 cytokeratin was interpreted in accordance with Azou-
lay S. et al. (2005) (Table 3). Cases evaluated as [+1] - [+3]
were considered positive (Fig. 2).

Based on St. Gallen (2013) recommendation molecular
subtypes we clustered, as follows: ER* and/or PR*, HER2",
CK5, Ki67<14% as Luminal A; ER* and/or PR*, HER2*, CK5™ as
Luminal B/HER2; ER* and/or PR*, HER2", CK5, Ki67>14% as

Table 2

HER2 evaluation according to recommendations of American
Society of Clinical Oncology [9]

Intensity and circumference (membra- Colored cancer

HERZ score 6 expression) cells, %
0 ya <10
+1 -/+ >10
+2 /4 >10
+3 ++++ >10
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Markerul Ki67 a fost
cuantificat folosind metoda
semi-cantitativa, propusade
Suciu C. si coaut. (2014)
[10]. In baza recomandairi-
lor lui Goldhirsch A. si coa-
ut. (2013), a fost folosit ca
de 14% [6].

Expresia  citokeratinei
CK5 a fost interpretatd in
conformitate cu recoman-
darile lui Azoulay S. si coaut.
(2005), Tabelul 3 [11]. Cazu-
rile asociate cu [+1] si [+3]
au fost considerate pozitive
(Fig. 2).

Urmand recomandarile
consortiului oncologilor de
la St. Gallen (2013), subtipu-
rile moleculare au fost gru-
pate, dupd cumurmeaza: ER*si/sau PR*, HER2", CK5,Ki67<14%
- drept Luminal A; ER* si/sau PR*, HER2", CK5™ - drept Luminal
B/HER2; ER* si/sau PR*, HER2", CK5-, Ki67>14% - drept Lu-
minal B/Ki67; ER* si/sau PR*, HER2*, CK5-, Ki67>14% - drept
Luminal B/HER2/Ki67; ER", PR", HER2*, CK5~ - ca si HER2-su-
praexprimat; ER", PR", HER2" si CK5* - denumit Basal-like; ER",
PR, HER27si CK5 - ca si 5-NP (subtip 5 negativ) [6].

s DY,
el D ~ e s N

Tabelul 3
Evaluarea expresiei citokeratinei CK5 in baza recomandarilor lui
Azoulay S. si coaut. (2005) [11]

Gradul expresiei Celule tumorale pozitive, %

0 0

+1 <10
+2 10-50
+3 >50

Captarea imaginilor si analiza statisticd

Evaluarea microscopica a fost efectuata folosind micro-
scopul Nikon Eclipse 80i, inzestrat cu camera Nikon DS-Fil
si soft-ul de imagini Nis-elements BR 2.30 (Nikon Instru-
ments Europe BV, Amsterdam, Olanda). Pentru interpretarea
statistica (media si eroarea standard a mediei) si corelarea
Spearman a rezultatelor, a fost aplicat soft-ul WinStat 2012.1
(R. Fitch Software, Bad Krozingen, Germania). Valoarea p<0,05
a fost considerata statistic semnificativa pentru toate rezul-
tatele. Pentru evaluarea corelatiilor statistice, subtipul 5-NP
a fost marcat cu ,1”, Basal-like - cu ,,2”, HER2* - cu ,,3”, Lumi-
nal B/HER2 - cu ,4”, Luminal B/HER2 /Ki67 - cu ,5”, Luminal
B/Ki67 - cu ,6” si Luminal A - cu,,7".

Aspecte etice

Studiul a fost aprobat de catre Comitetul de Etica a Cerce-
tarii al Universitatii de Stat de Medicina si Farmacie ,Nicolae
Testemitanu”, Chisindu, Republica Moldova (proces-verbal nr.
21/13 din 31.03.2014, presedinte CEC - Mihail Gavriliuc, dr.
hab. st. med., prof. univ.).
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Fig. 2 Carcinom mamar ductal invaziv de tip NST, evaluat imunohistochimic = BR 2.30 imaging software

pentru markerul CK5. Intensitatea expresiei cuantificata [+2] (x400).

Fig. 2 Breast carcinoma of NOS type evaluated immunohistochemically
for CK5 as [+2] (x400).

Luminal B/Ki67; ER" and/or
PR*, HER2*, CK5, Ki67>14%
as Luminal B/HER2/Ki67;
ER-, PR°, HER2* CK5 as
HER2-overexpressed; ER-,
PR-, HER2™ and CK5*as Bas-
al-like; ER-, PR, HER2™ and
CK5" as 5-NP (five negative
subtype) [6].

Image acquisition and
statistical analysis

A Nikon Eclipse 80i mi-
croscope with Nikon DS-Fil
camera and Nis-elements

were used for microscopic
evaluation (Nikon Instru-
ments Europe BV, Amster-
dam, Netherlands). For de-
scriptive statistics (mean
and standard error of the mean) and Spearman’s correlation
was used WinStat 2012.1 software (R. Fitch Software, Bad
Krozingen, Germany). For all the tests a value of p<0.05 was
considered statistically significant. In order to evaluate data
correlation, the unclassified subtype (or 5-NP) was assigned
as ,1”, Basal-like as ,,2”, HER2* as ,3”, Luminal B/HER2-,4", Lu-
minal B/HER2/Ki67 - ,5”, Luminal B/Ki67 - ,6” and Luminal
A was equated with ,7".

Table 3
Evaluation of CK5 expression according to Azoulay S. et al. (2005)
recommendations [11]

Degree of expression Positive cancer cells, %

0 0

+1 <10
+2 10-50
+3 >50

Ethical issues

This study was approved by the Ethics Committee of the
“Nicolae Testemitanu” State University of Medicine and Phar-
macy from Chisinau, Republic of Moldova (approval number
21/13/31.03.2014, president of EC - Mihail Gavriliuc, MD,
PhD, University professor).

Results

In our study the majority of tumors were graded G2 (45
cases [54%]) and G3 (34 cases [40%]). Respectively, G1 grade
was a rare one, determined in 5 cases (6%) only.

ER receptor was determined positive in 68 cases, from
which the majority was scored as [+3] (56 cases). PR marker
was positive in 58 cases, HER2 in 18 cases and CK5/6, respec-
tively in 11 cases. In accordance to Ki67 marker positivity, tu-



Rezultate

in acest studiu, majoritatea tumorilor au fost evaluate cu
gradul de diferentiere celulara G2 (45 cazuri [54%]) si G3 (34
cazuri [40%]). Respectiv, G1 a fost rar intalnit, determinat
doar In 5 cazuri, ceea ce a constituit 6% din lotul studiat.

Receptorul ER a fost evaluat pozitiv in 68 de cazuri, dintre
care majoritatea au fost cuantificate ca [+3] (56 cazuri). Mar-
kerul PR a fost pozitiv in 58 de cazuri, HER2 - in 18 cazuri
si respectiv, CK5 - 1n 11 cazuri. Evaluand expresia markeru-
lui Ki67, am determinat tumori cu grad inalt de proliferare
(>14% din celule pozitive) In 48 de cazuri.

in urma analizei frecventei subtipurilor moleculare, s-a de-
terminat ca grupul luminal este dominant, iar cota majoritara
i-a revenit subtipului Luminal B (45 cazuri [54%]) (Tabelul 4).

In relatie cu gradul histologic de diferentiere, am realizat
ca G1 este comun doar pentru grupul molecular luminal (Ta-
belul 5).

Tabelul 4
Frecventa subtipurilor moleculare in carcinomul mamar ductal in-
vaziv de tip NST

Grupul Subtip n % %
Bazal, hormon- 5-NP 3 3,57
independent Basal-like 2 238 1548
HER2 8 9,53
Luminal, hormon- Luminal A 26 30,95
dependent Luminal B/HER?2 3 357
Luminal B/HER2/Ki67 7 8,33 84,52
Luminal B/Ki67 35 41,67

Tabelul 5
Frecventa subtipurilor moleculare in relatie cu gradul histologic de
diferentiere.

Subtip Grad n %
5-NP G2 2 2,38
5-NP G3 1 1,19
Basal-like G3 2 2,38
HER2 G2 3 3,57
HER2 G3 5 5,95
Luminal A G1 3 3,57
Luminal A G2 15 17,87
Luminal A G3 8 9,52
Luminal B/HER2 G2 3 3,57
Luminal B/HER2/Ki67 G1 1 1,19
Luminal B/HER2/Ki67 G2 5 5,95
Luminal B/HER2/Ki67 G3 1 1,19
Luminal B/Ki67 G1 1 1,19
Luminal B/Ki67 G2 17 20,24
Luminal B/Ki67 G3 17 20,24

Total 84 100
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mors were considered as a high proliferative one (more than
14% of positive cells) in 48 cases.

By analyzing the frequency of subtypes we determined
that Luminal group is dominating and the majority rate had
Luminal B subtypes (45 cases [54%]) (Table 4).

Table 4
Molecular subtypes frequency in invasive ductal carcinoma
of NST type.

Group Subtype n % %
Basal, hormone- 5NP 3 3.57
negative Basal-like 2 238 1548
HER2 8 9.53
Luminal, hor- Luminal A 26 30.95
mone-positive
Luminal B/HER2 3 3.57
84.52
Luminal B/HER2/Ki67 7 8.33
Luminal B/Ki67 35 41.67

In correlation to histological grade we realized that G1 is
common only for Luminal group (Table 5).

Table 5
The frequency of molecular subtypes in correlation to histological
grade

Subtype Grade n %
SNP G2 2 2.38
SNP G3 1 1.19
Basal-like G3 2 2.38
HER2 G2 3 3.57
HER2 G3 5 5.95
Luminal A G1 3 3.57
Luminal A G2 15 17.87
Luminal A G3 8 9.52
Luminal B/HER2 G2 3 3.57
Luminal B/HER2/Ki67 G1 1 1.19
Luminal B/HER2/Ki67 G2 5 5.95
Luminal B/HER2/Ki67 G3 1 1.19
Luminal B/Ki67 G1 1 1.19
Luminal B/Ki67 G2 17 20.24
Luminal B/Ki67 G3 17 20.24
Total 84 100

The statistical analysis revealed a significant correlation
between surrogate markers and subtypes (Table 6). Histologi-
cal grade had a single significant value in correlation to Ki67
marker.
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Tabelul 6
Markerii surogate raportati la subtipul molecular si gradul histo-
logic de diferentiere

ER* PRY HER2* Ki67¢ CK5* Subtip® Grad'
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Table 6
Surrogate markers reported to molecular subtypes and histological
grade

ER* PR"  HER2! Ki67° CK5/6* Subtype® Grade!

ER ER

. 056 -035 -022 -038 058 -0,14 r 056 -035 -022 -0.38  0.58 -0.14
p 0,0001 0,001 0,022 00001 0,0001 0,102 p 0.000 0001 0022 0000 0000 0.102
PR PR

r 0,56 -0,25 -0,09 -0,36 0,39 -0,15 r 0.56 -0.25 -0.09 -0.36 0.39 -0.15
p 0,0001 0,011 0,207  0,0001 0,0001 0,085 p 0.000 0.011  0.207 0.000 0,000 0.085
HER2 HER2

r -035  -0,25 0,02 0,19 -0,60  -0,05 r -0.35  -0.25 0.02 019 -0.60 -0.05
p 0,001 0,011 0,444 0,038  0,0001 0,329 p 0.001 0.011 0.444  0.038 0,000 0.329
Ki67 Ki67

r -0,22  -0,09 0,02 0,34 0,51 0,23 r -022  -0.09 0.02 0.34 -0.51 0.23
p 0,022 021 044 0,001  0,0001 0,018 p 0.022 021 0.44 0.001  0.000 0.018
CK5 CK5/6

r -038 -036 019 034 -0,31 0,09 r -038 -0.36 0.19 0.34 -0.31 0.09
p 0,0001 0,0001 0,038 0,001 0,002 0,20 p 0.000 0.000 0.038 0.001 0.002 0.20
Subtip Subtype

r 058 039 -060 -051 -0,31 -0,13 r 058 039 -060 -0.51 -0.31 -0.13
p 0,0001 0,0001 0,0001 0,0001 0,002 0,11 p 0.000 0.000 0.000 0.000 0.002 0.11
Grad Grade

r -0,14  -0,15 -0,05 0,23 0,09 -0,13 r -0.14 -0.15 -0.05 023  0.09 -0.13

p 010 009 033 0018 020 0,11 p 010  0.09 033 0.018 0.20 0.11

Notd: "~ receptor pentru estrogen; - receptor pentru progesteron; *- fac-
torul de crestere uman epidermal 2; - marker de proliferare; #~ citokeratine
bazale; $- subtip molecular; I'- grad histologic de diferentiere; r - coeficient
de corelatie Spearman. Prag de semnificatie statistica: p<0,05.

Analiza statistica a scos In evidenta corelatii semnificative
intre markerii surogate utilizati si subtipurile moleculare (Ta-
belul 6). Gradul histologic de diferentiere a corelat semnifica-
tiv doar cu markerul Ki67.

Discutii

In pofida faptului ci tipurile histologice de carcinom ma-
mar sunt foarte bine descrise si multi markeri sunt propusi
spre utilizare, acest tip de cancer ramane a fi principala cauza
de mortalitate in randul populatiei feminine. Particularitatile
histologice ale tumorii, precum tipul morfologic, gradul si in-
vazia limfo-vasculara, sunt utilizati ca markeri de prognostic
ai evolutiei tumorale, fara a influenta raspunsul terapeutic.
Callagy G. si coaut. (2006), considera ca gradul histologic de-
vine util ca valoare prognostica si predictiva in asociere cu
gradul de invazie a nodulilor limfatici, gradul si dimensiunile
tumorii - combinatie cunoscuta drept Nottingham Prognostic
Index (NPI) [12]. Autorii considera ca NPI reprezinta un puter-
nic factor independent de predictie al evolutiei neoplasmului
mamar, capabil de a oferi un scor prognostic individualizat fie-
carui pacient in parte. Tinem sa mentiondam ca, in lotul nostru,
majoritatea tumorilor erau slab diferentiate, iar gradul histo-
logic a corelat statistic semnificativ doar cu marker-ul Ki67.

In prezent, tot mai multe rezultate pledeazi in defavoa-

Note: "~ estrogen receptor; f - progesterone receptor; ¥ - human epidermal
growth factor receptor 2; $- marker of proliferation; #- basal cytokeratin;
& molecular subtype; I' - histological grade; r - Spearman rank. Significance
level: p<0.05.

Discussion

Despite the fact that histological types of breast cancer are
very well described and a lot of markers are used, this type of
cancer remains the main cause of death among women. Histo-
logical features of the tumor, such as morphological type and
grade, lymphovascular invasion are used as prognostic mark-
ers, which provide information about the patients’ overall can-
cer outcome regardless of the therapeutic response. Callagy
G. et al. (2006) consider that the histological grade becomes
more useful if associated with lymph node stage, tumor grade
and tumor size, combination known as Nottingham Prognos-
tic Index (NPI) [12]. Authors consider that NPI remain the
strongest independent predictors of outcome, to give an indi-
vidualized prognostic score for each patient. We have to men-
tion that in our assays the majority of tumors tend to have a
poor differentiation and the histological grade had a statistical
significant correlation only in relation to Ki67 marker.

Nowadays it seems that the traditional standard of treat-
ment “one-dose-fits-all” it is ineffective, as it incurs all risks of
subsequent drug toxicities and treatment failures. The key to
success in personalized medicine is to uncover molecular bio-
markers that drive individual variability in clinical outcomes
or drug responses [13].

In order to personalize the treatment, Perou C. et al. (2000)



rea standardului traditional de tratament ,o doza pentru
toti”, deoarece aceasta abordare nu ia in calcul toate riscurile
potentiale ale toxicitatii citostaticelor si, implicit, esecul trata-
mentului adjuvant. Cheia succesului in tratamentul personali-
zat il reprezintad punerea in evidenta a markerilor moleculari,
responsabili de variabilitatea individuala a evolutiei clinice si
raspunsul fatd de citostatice [13].

Pentru a personaliza tratamentul, Perou C. si coaut. (2000)
propune de a determina profilul molecular al tumorilor ma-
mare [2]. ins3, obtinerea profilului genetic prin tehnici mi-
croarray este foarte costisitoare, motiv pentru care Goldhirsch
A. si coaut. (2013) au propus identificarea imunohistochimica
a receptorilor pentru estrogen si progesteron, detectia supra-
expresiei receptorului HER2 si evaluarea indexului Ki67 [6].

Korsching E. si coaut. (2002) considera ca in tumorile
glandei mamare coexista diferite celule maligne, ce determina
aparitia subgrupelor de carcinom mamar, caracterizate prin
expresia diferitor clustere proteice si alterari ale pattern-ului
citogenetic [14]. Unele studii aduc argumente certe in favoa-
rea existentei celulelor canceroase, ce poarta caracter indivi-
dual si co-exista intr-o anumita tumoare, respectiv, difera in
aspectul abilitatii de metastazare. Mai mult, unele celule tu-
morale sunt non-metastatice [15]. La moment, profilul expre-
siei genice releva un grad inalt de eterogenitate moleculara in
structura carcinomului mamar ductal invaziv, asociat cu vari-
abilitatea evolutiei clinice. Aproximativ 80% dintre paciente
dezvolta tumori hormon-pozitive [16]. Aceste date corespund
rezultatelor obtinute de noi, unde majoritatea cazurilor au
fost clasate drept grup molecular luminal.

Statutul ER este utilizat pentru a identifica tumorile sen-
sibile la tratamentul hormonal. Pe de alta parte, statutul PR,
care 1n linii generale coreleaza cu cel al ER, are un impact cli-
nic mai putin semnificativ, de o importanta predictiva relati-
va si nu presupune existenta beneficiilor terapeutice in urma
tratamentului hormonal. In plus, cazurile evaluate ca ER si PR
pozitive nu presupun careva beneficii pentru tratamentul hor-
monal in comparatie cu cazurile ER pozitive/PR negative [17,
18]. Acest grup a inclus, de la bun inceput, formele molecula-
re Luminal A si B [3]. Tumorile Luminal A sunt caracterizate
prin expresia marcata a genelor estrogen-reglatoare si mar-
kerilor moleculari ai receptorilor de ER, in asociere cu celule-
le diferentiate al epiteliului mamar. Aceste trasaturi sunt mai
putin specifice pentru subtipul Luminal B si improprii pentru
grupul hormon-negativ, caracterizat prin expresie marcata a
genelor ce determinad amplificarea proliferarii celulare si, re-
spectiv, presupun un prognostic rezervat. Rezultatele studiu-
lui nostru demonstreaza predominarea tumorilor cu fenotip
Luminal B. Tumori de acest subtip au fost cele mai frecvente si
in datele prezentate de El Fatemi H. si coaut. (2012) [19].

Datorita faptului ca markerul Ki67 este considerat cruci-
al In estimarea prognosticului pacientelor diagnosticate cu
carcinom mamar, am considerat oportuna evaluarea acestuia
in structura subtipului Luminal B/HER2. in consecint3, acest
grup a fost subdivizat in 2 subgrupuri - cu activitate prolifera-
tiva intensa (Luminal B/HER2/Ki67 si Luminal B/Ki67) si sla-
ba (Luminal B/HER2). in prezentul studiu am determinat ci
acest subtip tinde sa aiba o activitate proliferativa intensa (42
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purposed to determine molecular profile of breast tumors [2].
But, obtaining information of gene expression by microarray
techniques is quiet laborious and expensive, therefore Gold-
hirsch A. et al. (2013) suggested to use immunohistochemical
definition of estrogen and progesterone receptor, the detec-
tion of overexpression of the human epidermal growth factor
receptor 2 and Ki-67 labeling index [6].

Korsching E. et al. (2002) consider that different tumor
cells co-exist in the female breast which give rise to sub-
groups of breast carcinomas characterized with different
protein expression and cytogenetic alteration patterns [14].
Some studies have provided direct proof that individual can-
cer cells, co-existing within a given tumor, differ greatly in
metastatic capacity, moreover some of them are non-meta-
static [15]. Nowadays gene expression profiling has revealed
a high degree of molecular heterogeneity in the structure of
invasive ductal carcinoma, which is associated with variable
clinical outcomes. Approximately 80% of patients develop
hormone positive tumors [16]. This data are in line with our
results, where the majority of cases were considered as Lu-
minal one too.

ER status is utilized to identify tumors sensitive to anti-
estrogen, endocrine therapy. PR status, which generally cor-
related with ER status, has less clinical significance and seems
not to predict relative benefit from specific types of endocrine
therapy. Moreover, cases evaluated as ER and PR positive may
not receive additional benefit from endocrine therapy com-
pared with ER positive /PR negative cases [17, 18]. This group
was subdivided into Luminal A and Luminal B [3]. Luminal A
tumors are characterized by a greater expression of estrogen-
regulated genes and markers associated with differentiated
breast epithelial cells. Such features are less apparent in Lumi-
nal B tumors and are not characteristic for hormone-negative
group, which have a greater expression of proliferation-asso-
ciated genes and poorer prognosis. In our results Luminal B
tumors had the majority part. Similar data was reported by El
Fatemi H. et al. (2012) which determined Luminal B tumors to
be the most frequent molecular subtype [19].

Because Ki67 is considered as a crucial marker in defining
the patients’ future, we considered opportune to describe its
activity inside of Luminal B/HER2 cases too. That’s why this
group was subdivided in 2 subgroups, with low (Luminal B/
HER2) and high activity of proliferation (Luminal B/HER2/
Ki67 and Luminal B/Ki67). We determined that such subtype,
unfortunately, has a high proliferative activity (42 out of 45
cases) (Table 5). Our results are in line and with Cheang’s M.
et al (2009) data concerning high aggressiveness of Luminal
B/HER2 subtype [20].

There are some limitations of our study. The tumors were
classified in accordance according to ER, PR, Ki67, CK5 and
HER?2 status determined by IHC surrogates, which is only an
approximation of the genotype-based breast cancer subtype.
But, [HC assays are cost-effective and have been accepted as
useful clinical tests by many scientific communities.

In accordance to Carey L. et al. (2006) the immunohisto-
chemical definition of Basal-like subtype is “ER negative, PR
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din 45 cazuri), ceea ce se rasfrange dramatic asupra evolutiei
bolii si, respectiv, asupra sperantei de viata a pacientei (Tabe-
lul 5). Rezultatele obtinute in acest studiu coincid cu cele rela-
tate de Cheang M. si coaut. (2009), astfel incat se certifica gra-
dul Tnalt de agresivitate al subtipului Luminal B/HER2 [20].

Studiul nostru are si cateva restrictii. Tumorile au fost cla-
sificate in concordanta cu statutul imunohistochimic al mar-
kerilor surogate pentru receptorii ER, PR, Ki67, CK5 si HERZ,
ceea ce reprezinta doar o aproximatie a studiilor genetice de
determinare a fenotipului de carcinom mamar. Insi testele
[HC sunt atractive in aspect financiar si utilitatea lor 1n clinica
a fost certificatd de majoritatea specialistilor in domeniu.

in concordanti cu Carey L. si coaut. (2006), subtipul Ba-
sal-like este definit prin urmatoarea combinatie a markerilor
surogate ,ER negativ, PR negativ, HER2 negativ, citokeratina
5/6 pozitiva si/sau HER1 pozitiv” [21]. Datorita faptului ca
in studiul nostru nu a fost folosit markerul pentru HER1, este
posibil ca unele cazuri 5-NP, de facto, sa apartina subtipului
molecular Basal-like. Subtipul molecular negativ pentru toti 5
markeri s-a descris a fi mai putin agresiv decat Basal-like, dar
mult mai periculos 1n cazul evolutiei bolii decat tumorile cu
subtip Luminal A [21, 22]. Mai mult decat atat, e posibil ca alte
subtipuri moleculare din grupurile non-luminale sa fie cuan-
tificate ca tumori Basal-like. Acestea sunt subtipurile Claudin-
low (ce se refera histologic la cancerul mamar metaplazic, cu
particularitati genetice similare celui cu celule stem-linkat si
prin tranzitie epitelio-mezenchimald), precum si subtipul mo-
lecular apocrin, caracterizat prin reactie pozitiva la receptorii
de androgeni [23, 24]. Oricum, la moment, nu este trasata o
abordare standardizata a conduitei terapeutice pentru cazuri-
le ER, PR si HER2 negative, aceasta reprezentand un domeniu
stiintific ce ramane a fi explorat pe viitor.

Concluzii

Formele NST de carcinom mamar ductal invaziv sunt ca-
racterizate printr-o eterogenitate celulara marcata si multiple
particularititi moleculare. In Republica Moldova se determi-
na toate profilurile moleculare descrise in literatura de spe-
cialitate, iar grupul majoritar il constituie formele moleculare
luminale, cu ratd inalta de proliferare. Evaluarea imunohisto-
chimica a subtipurilor moleculare de carcinom mamar aduce
relevantd, selectivitate diagnostica si are o deosebita impor-
tanta in elaborarea unui tratament personalizat.

Abrevieri si notatii conventionale

NST - fara tip histologic special (l. engl. no specific type);
ER - estrogen; PR - progesteron; HER2 - receptorul factorului
de crestere uman epidermal; Ki67 - markerul nuclear de pro-
liferare; CK5 - citokeratina bazald; 5-NP - fenotip 5 negativ;
NPI - indice de prognostic Nottingham (1. engl. Nottingham
Prognostic Index).
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negative, HER2 negative, cytokeratin 5/6 positive and/or
HER1 positive” [21]. Because we did not use the last marker,
HER1 it is possible that some of 5-NP cases in fact, could be
Basal-like. The 5 negative phenotype molecular subtype (neg-
ative for all five markers) was proven to be less aggressive
than Basal-like, but more aggressive in clinical outcome than
Luminal A tumors [21, 22]. More than that, it is possible that
other molecular subtypes within non-luminal group are in-
cluded in our study as Basal-like. These is Claudin-low subtype
(linked to metaplastic breast cancer, which shows similarity
to stem cell-linked and epithelial-to-mesenchymal transition-
linked signatures) and the molecular Apocrine subtype, which
is displaying positivity for androgen receptor [23, 24]. Any-
way, there is currently no standard targeted therapy for cases
assessed as ER, PR and HER2 negative by IHC, although this
represents an intensive area of further research.

Conclusions

Ductal invasive carcinoma of no special type is a hetero-
geneous disease with many molecular features. All described
molecular profiles can be attested in the Republic of Moldova,
but Luminal forms are the most common, having the highest
rate of proliferation. Immunohistochemical evaluation of mo-
lecular subtypes of breast carcinoma has a particular high rel-
evance in personalized therapy and selectiveness of diagnosis.
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