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ABSTRACT

This is a prospective descriptive immunohistochemical (IHC) study carried out at
National Oncology Center- Al-Jumhory Teaching Hospital, Sanaa, Y emen, during the
period from August 2007 to August 2009. The study aimed to identify the incidence
of ER, PR, HER-2/neu and P53 in Y emeni women with breast lesions and to assess
the association between these markers and mean count of Argyrophylic Nuclear
Organiser Regions (AgNORYS) in benign and malignant breast lesions, as well as, to
identify the association between these tumor markers and clinicopathological factors.
One hundred and fifty seven consecutive mastectomy or lumpectomy biopsies were
obtained from female patients with breast lesions. Demographica and
clinicopathological factors were obtained from patients reports. For all patients,
representative formalin-fixed paraffin embedded (FFPE) tissues were selected, from
mastectomy or lumpectomy biopsies, for ER, PR, HER2, p53 IHC study and
AgNORs counting. Of thel57 patients, 137 were found with malignant changes and
considered as cases;, among whom 124(90.5%) were identified with invasive ductal
cacrinomas (IDC) and 13(9.5%) were with non-invasive ductal carcinomas (Non
IDC). The remaining 20 specimens were benign tumors and ascertained as controls,
among which 5 were diagnosed as mastitis, 5 were fibrocystic changes and 10 were
fibroadenomes.

Most cases in our study were between 30 and 50 years old (54.7%) while those >50
years old were 33.6%.

ER, PR, HER2 and p53 were positive expressed in 53.3%, 40.1%, 25.5% and 48.2%
of the cases respectively. In control group the positive expression was 70% for ER

and PR while HER2 and p53 didn't show any expression. The mean of AgNORs



counts in cases and controls were 2.57+0.78 and 1.26+0.17 respectively with
significant differences (p<0.0001).

While PR expression offered significant differences between cases and controls (p=
0.010), the ER expresson didnt show any significant differences (p=0.160).
Furthermore, when the immunostaining intensity was considered (according to the +1
to +3 scoring), the mean expresson of PR was more in controls than in cases
(controls= 2.60 v.s malignant= 1.81) with significant difference (p=0.005), while ER
expressed more in cases than controls but without significant difference (controls=
2.55 v.s malignant= 2.27; p= 0.370).

There is a tendency of decrease in HER2 and p53 expression with increase expression
of ER and PR receptors with significant inverse association (ER vs HER2 p <0.0001;
ER vs p53 p= 0.010; PR vs HER2 p= 0.003; PR vs p53 p=0.023). No statistically
significant association between the HER2 over-expression and p53 expression (p=
0.402). The positive or negative expression of ER, PR, HER and p53 didn't show
association with clinicopathological factors, except the positive significant association
between ER and PR expression with lymph node involvement ( p= 0.004, p= 0.022
respectively) while p53 was negatively associated with lymph nodes involvement (p=
0.034). P53 aso associated positively to tumor size with borderline significant (p=
0.066). Like tumor markers, AgNORs mean counts didnt show any significant
differences with clinicopathological factors except with tumor grade, where the mean
of AgNORs counts increase with tumor grade (grade 1=2.66 v.s grade I11= 3.41; p=
0.001). With the tumor markers, the mean of AgNORs counts were high in hormonal
receptors negative (ER+ve = 2.45 v.s ER-ve= 2.71 and PR+ve= 2.36 v.s PR-ve= 2.71)
and p53 positive cases (p53+ve =2.81 v.s p53-ve=2.36), while with HER2 did not

show any significant differences (HER2+ve =2.58 v.s HER2-ve = 2.57; p =0.997).



According to this study, hormonal receptors in our population may be helpful in the
treatment protocol for less than 50% of the patients and especialy for those with
lymph node involvement. On the other hand, p53 may play an important role as
prognostic marker especialy in those patients with negative lymph nodes.

Silver staining for AgNORs estimation can be used as additive technique to
histopathology for benign and malignant differentiation, as well as, in the prognosis.
Although, the HER2 didn't revealed any association with clinicopathological factors,
its analysis is important because it provides valuable prognostic and therapeutic
information especially in patients with negative hormone receptors.

Follow up and Genetic studies are recommended to achieve a definite conclusion.

VI



da g kY Lada
b sl 38 el - ailall (5 ) pgandl il 8 4 dge Ml dgia s Al 50 A 5 Al all o2 Cy ol
sl Ciaa 22009 Gubasel N 22007 Gt/ l (e 855 (e - Cpanll -glaiin diaay ol Y1 Ml
(PR) 0ssiwea sl 5 (ER) G5 sV A 50 jed) Blinwall AoV & gaall Jare apaad ) Al ol
@Al el albliadl dlial sl o4 (P53) o) sl 4lSl 45 ) sall s (HER2/NEU) 251 cnll 5
L) lial) 3 A e lial) §Lial) A ilias 4 aladiuly elld g all (a ad SSoall ) (s (S
8yl 3 S3all (tumor markers) sl Claw sa G A8Nal) 4 ) 48LiaWl cgupail) 4l Hal 3 juianal)
Cilans o (s A8l il s ga e a5 Basanl) (gl o) )5l 3 (4 araall 3hlic) AQNORJ!s
A 4 e (clinicopathological factors) 4SSyl duia jall Jal sall s assl jall Casial ) Y
O Ll Jsanll ai 2ill K Juatin) ol o)l G duaiinh oo 4t 40 3 () saad gz g 4l
de ganall ka5 Aua Al o ol sl (e Gailag S s 137 Geie s (A ol sk cilibadl) il )
e aoy s 13 5558 ke ayy Gt Adla 124 eie LS de ganall 2o A jall YA & i)
5 il lgill VL 5 Lgie Bagen al )5l de saneS Lo jlial a3 cilall 4y culS alla 20 g 58 e
e ) o2 bageall ol ) Y1 de sane A g22 a5 cilS 6 HAY @YD 10 I el Al puSs s
Aol 4o gane
e judl VLA alara | (da yall o )L (g Lgale J gl ol (uda jall dia pall Jal sall 5 pend) Jpucalss
33.6% | 514S i 5OJ) | sae3 ) il 5f Laiy (54.79%) 43 50 15 30 0 0 lee ] S
e G Gl Ll e (8 ) sadaall s alla ) sl (8 Cadiall il (e 23 s HLIEA) a5 (e ye JSI
) sall 5 ey s Cadl 5 A sa sl L ) (5 siane Aol ) cgadll KU Jlatinl ol oy sd) Juaiin
Jeacl s al ¥ e ga ) sgda G A8e ol @lin Sy o 45l arpall Bhlic dae 5 a5l
8 45 sl arpall (3halic dlacl 5 Uil 5 ) sShal) al ) V) Cilaws sa o IS (g AR il die aa sl
Lilan) Lebilas o3 480all 5 saseal) o) )5V e sane
s el ¢(40.1%) Ot 5o ¢ (53.3%) Cu s i) A s yed) DOl ) geds Jaaa S

Jare S adaiianll de sanall 8 Laiy Ldll ol )Y 4o sana (3 (48.200) sl A4ISI 45 5al) 5 25,59

VII



ool AU A5 ) sall i a5l Cpnll Hseda sl Janny als Lt JSI 70% 8 4 g el Sliiiasall ) seda
Ac senall sda b

e 1.26+0.17 52.5+0.78 s dakaiall g 4l yall ¥l 34y 5 5l drsall (3hlie sae Jawsie (S
&4 (p= 0.010) 4ban) 4l¥a culd (35 58 @llia cuilS ey eagibian) a1V <l G558 35a 5 o 531
8353 50 (35 dll o2a (S5 Al 5 cadadliall VA 5 an ol Vs e JS B (s e 5l 00 ) s
(p=0.160) (x> 5 i) COliiunal dpilly

A g yd) SOl ) 5eda By ) ae a5 AN A5 ) sall 5 a5l aad) )5 (B gl dllin S
Alia (5 ol Laiy e Ale <l agilian) AN 3 sa s ae duslall VA 3 G5 a5l g Cpm g s
(p=0.402) o5l 43S 45 ) all 5 a5l Cuall sada (o daa 55 asilian) Al g

A0l 5 a s caad 5F g el Ol e 5l yeda o ABDle o i (S5 ) (5 ,AT e 0
D58 (e S G ailiaa) Al I3 aulag) A83e 2 sa g e Lad 4AKGlCY) ans jall a2l 5 o) ol 25K
e Ao Ao 4 S oy sl ATIKH A5 ) gall ) gl Ay slialll adall ) CHLASY) pa A gyl T
o o AW A8 o3a S o) ol ana Baly ) pe dlal 4 aBle 5 (P=0.034) (s staalll saielll Ciligy!
.(p= 0.066) 4258 4bas) al¥a iy (S35

Ao fae Lo 4SSV dpa yall Jal sall ae 483e (gl A1 S5 Al 4y 5 3l dspal) (Blalia sac Jau sie Sl
«(p=0.001) (341 =11l a0 lain 2.66 = | 422) asl 4n 50 ae adilian ¥l al¥all ld dulayY)
45 5ill dapall (3lalie dae Jas gia L o o AGLISH A5 ) sall 5 eyl Cpnll s A gasedl Sl o Ll
S A5 ) sall g < ygda i Ll g 45 eyl oDlinall Led jeday ol il sl all Va3 iy (S
O Adban) AV Gl dla (<) ol aaii e iVl oullall US 8 agilian) ad¥a dga 5 g a sl
ool Gl 5 4 sill axuall (Shalic aae dau sl

AtV 3 Ao lial) glual) Al Ay 4 e jed) Ol (and aladiul (8 dul ) sda e ol
aali g 4l Geile s ) i sl (1o 50% (e JBY Al S 555 0 (B kel e 050 38 Lay
5 el AiSl 4l ) sall s daSall 48Rl (5 Al dga (re A slaalll aal) ) il agaad cpdl) Glal Y
Liadle 4 Jabetll 488 5 0yl Gt o o Al Jlil Js¥) e a8 (g glaagll gaiall CligY)

oY Al e a2 ) e

VIl



alal 4 dla) 4 S 202 ) Sy 4y 5 sl dall (Blalie e Jan gl il (Sjlver stain) daadll 4iua
Al e 3ameal) a5 Y1 il (il V)
FOll e (a5l eSS any 430 Y) daa el el gad) e Ao (g (sam Al (el Cpadl o e 2 L

i sl s Cpns i V) 4 el CEiall agal sl 28 (Al paa sall Lalk



List of Abbreviations

AgNORs Argyrophylic Nuclear Organiser Regions
BRCA1 Breast Cancer Gene 1

BRCAZ2 Breast cancer gene 2

CNB Core Needle Biopsy

DCIS Ductal Carcinoma In-situ

EGFR Epiderma Growth Factor Receptor
ER Estrogen Receptor

EREs Estrogen Responsive Elements
FFPE Formalin- Fixed Paraffin Embedded
FISH Fluorescent In-situ Hybridization
FNAC Fine Needle Aspiration Cytology
Hand E Hematoxylin and Eosin

HER2 Human Epidermal Growth Factor Receptor 2
ICC | mmunocytochemistry

IDC Invasive Ductal Carcinoma

IHC | mmunohistochemistry

LBAs Biochemical Ligand-Binding Assays
P53 Tumor Supressor Gene (protein 53)
PCR Polymerase Chain Reaction

PR Progesterone Receptor

rRNA Ribosomal Ribo-Nucleic Acid

RT Room Temperature

TDLU Terminal Ductal Lobular Unit

TN Triple Negative

TNM Tumor, Nodes, Mmetastasis

us United States



List of Contents

Contents Page No
Dedication 1
Acknowledgement 1
Abstract (English) Vv
Abstract (Arabic) VIl
List of Abbreviations X
List of Contents Xl
List of Tables X1
List of Figures X1V
List of Photomicrographs XV
Chapter One
1. Introduction 1
Chapter Two

2. Review of Literature 7
2.1 Scientific background 7
2.2 Inflammatory conditions of the breast 8
2.3 Non inflammatory conditions of the breast 8
2.4 Benign non-neoplastic lesions of the breast 9
2.5 Benign neoplastic breast lesions 9
2.6 Breast cancer 10
2.7 Epidemiology of breast cancer 12
2.8 Aetiology of breast cancer 13
2.9 Diagnosis of breast cancer 21
2.9.1 Breast self examination 21
2.9.2 Clinical Breast Examination 22
2.9.3 Imaging techniques 22
2.9.4 Conventional histopathology 24
2.9.5 Fine needle aspiration cytology 24
2.9.6 Core needle biopsy 25
2.9.7 Open excision biopsy 26

Xl




2.10 Sub-typing of breast carcinoma 26
2.11 Staging of invasive breast cancer 29
2.12 Immunohistochemistry 30
2.12.1 Edtrogen Receptor 37
2.12.2 Progesterone Receptor 42
2.12.3 Human epidermal growth factor receptor 2 45
2.12.4 Tumor suppressor gene 53
2.12.5 Argyrophilic nuclear organizer regions 56
2.12.6 Miscellaneous tumor markers in breast cancer 59
2.13 Molecular diagnosis and prognosis of Breast Cancer 62
Chapter Three
Study Objectives 64
Chapter Four
Materials and methods 65
Chapter Five
Results 72
Chapter Six
Discussion 102
Conclusion and Recommendations 111
References 112
Appendices 145

X1l




List of Tables

Contents Page No.
Table.l Distribution of the study population by age. o
Table.2 Distribution of study population by pathology 78
Table.3 Distribution of study population by pathology and age 79
Table4 Distribution of ER, PR, HER2 and P53 positive 80
immunostaining in cases and controls.
Table5 Distribution of control group by hormonal receptors 81
immunostaining intensity
Table.6 Distribution of cases group by clinicopathological 80
features.
Table.7 Association between ER and the other variables 83
Table.8 Association between PR and the other variables 84
Table.9 Distribution of HER2 by age and P53 85
Table.10 Association between P53 and PR expression, type of 86
tumor and age at diagnosis
Table.11A The Association of ER and PR expression with g7
clinicopathological factors of cases group.
Table.11B The Association of HER2 and P53 expression with 88
clinicopathological factors of cases group.
Table.12 Distribution of mean AQNORs counts in benign and 89
malignant groups.
Table.13 Association between mean AgQNORs counts and the
other variables 90
Table.14 Frequency of ER/PR combined expression by HER2
status. o1
Table.15 Frequency of ER/PR combined expression by P53. 02

X111




List of Figures

Contents Page No.
Figure.l: | Occurrence of ER, PR, HER2 and P53 in Yemeni femae 93
with breast cancer
Figure.2: | Description of ER and PR expression by intensity in cases 94

group

X1V




L1ST of Photomicrographs

Contents

Page No.

Photo.1:

A case of 42 years old with IDC and grade | (A) H and E,
(B) shows strong positive nuclear ER immunostaining (+3),
(C) shows negative HER2 immunostaining (x40) and (D)
shows internal positive control for ER.

95

Photo.2:

A case of 50 years old with ILC (A) stained with H and E;
(B) shows moderate (6/8) or (+2) nuclear immunostaining
for ER and PR; (C) shows very weak (+1) HER2 cell
membrane immunostaining; (D) shows moderate nuclear
immunostaining of p53 (+2) (x10).

96

Photo.3:

A case of 55 years old with IDC, grade Il; (A) stained with
H and E; (B) shows very weak staining for ER (2/8)
(negative); (C) shows strong complete membranous
staining for HER2 protein and (D) show high AQNORs
counts.

97

Photo.4:

A case of 35 yearsold, with IDC and grade I; (A) stained
by H and E; (B) shows strong nuclear immunostaining of
ER (+3); (C) show negative staining for HER2 and (D)
shows moderate nuclear p53 immunostaining (+2).

98

Photo.5:

A case with IDC and grade Il (A) shows strong nuclear
immunostaining of p53 (+3); and (B) shows high AQNORs
nuclear dots counts (x40).

99

Photo.6:

A case of 55 years old with IDC grade l11; (A) H and E; (B)
shows high AQNORSs counting (x50).

100

Photo.7:

A case of fibroadenoma with age 24 years, (A) staining
with H and E; (B) shows nuclear immunostaining for ER
receptor (+2); (C) shows low AgNORs nuclear dots (x40)

101

XV




