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Breast cancer: demographic characteristics and 
clinico-pathological presentation of patients in Iraq
N.A.S. Alwan1

ABSTRACT Breast cancer is the commonest type of malignancy in Iraq. The study was carried out on 721 out of a 
total of 5044 patients (14.3%) presenting with palpable breast lumps that were diagnosed as cancer. Approximately 
one third of the breast cancer patients were diagnosed at age 40–49 years; 71.9% came from urban areas; and 
75% were married. History of lactation was reported in 63.1% and hormonal therapy in 29%. Positive family 
history was recorded in 16.2%. Although the lump was detected by the patient herself in 90.6% of cases, only 32% 
sought medical advice within the first month. Accordingly, 47% of these patients presented in advanced stages 
(III and IV). The main histological type was invasive ductal carcinoma, in which pathological changes of grade 
II and III were observed in 56.6% and 39.9% respectively. DNA analysis showed that 80.3% of the carcinomas 
were aneuploid. The findings of this study justify increasing efforts for establishing comprehensive breast cancer 
control programmes in Iraq.
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سرطان الثدي: السمات الديموغرافية والاستعلان السريري الباثولوجي لدى المريضات في العراق
ندى عبد الصاحب العلوان

الخلاصـة: يُعَدُّ سرطان الثدي من الأورام الخبيثة الشائعة في العراق. وقد شملت الدراسة 721 مريضة من أصل 5044 مريضة )14.3%( ممن كانت لديهن 
َ أن ما يقرب من ثلث مريضات سرطان الثدي قد تم تشخيصهن في عمر 40–49 عاماً، وأن  صت على أنها سرطان. وتَبَيَّن شكاية من كتل بالثدي شُخِّ
يْن معالجة هرمونية.  ن، ولـ 29% منهن أن تلقَّن 71.9% منهن أتَيْن من مناطق حَضَية، وأن 75% منهن كُنَّن متزوجات. وقد سَبَق لـ 63.1% منهنّ أن أرضَعْن

ن  لت سوابق إيجابية في الأسرة لدى 16.2%. ورغم أن الكتلة قد اكتشفتها المريضة نفسها لدى 90.6% من الحالات، فإن 32% منهن فقط التمَسْن كما سُجِّ
مة )الثالثة أو الرابعة(. وكان  لَنَ عندهنَّن المرض كُنَّن في مراحل متقدِّ تَعْن المشورة الطبية خلال الشهر الأول، وهكذا فإن 47% من المريضات اللاتي اسْن
تاجة؛ مع تغيرات باثولوجية من الدرجة الثانية لدى 56.6% من المريضات ومن الدرجة الثالثة  النمط النسيجي الرئيسي هو السرطانة القَنَويَّنة الـمُحْن
دُ، فإن الموجودات التي أسفرت عنها هذه  لدى 39.9% منهنّ. كما أظهر تحليل الدنا DNA اختلالَ الصيغة الصبغية في 80.4% من السرطانات. وبَعْن

ر الجهود التي تبذل في تأسيس برامج شاملة لمكافحة سرطان الثدي في العراق. الدراسة تُبَِّ

Cancer du sein : caractéristiques démographiques des patientes et présentation clinico-pathologique en Iraq

RÉSUMÉ Le cancer du sein est le type de malignité le plus courant en Iraq. L’étude a été menée sur 721 patientes 
sur un total de 5044 (14,3 %) se plaignant d’une grosseur au sein palpable qui a été diagnostiquée comme cancer. 
Environ un tiers des patientes a été diagnostiqué entre 40 et 49 ans ; 71,9 % venaient de zones urbaines ; et 75 % 
étaient mariées. Des antécédents d’allaitement ont été signalés dans 63,1 % des cas et une hormonothérapie 
dans 29 %. Des antécédents familiaux positifs ont été recensés dans 16,2 % des cas. Bien que la grosseur ait 
été détectée par la patiente elle-même dans 90,6 % des cas, seulement 32 % d’entres elles ont consulté un 
médecin au cours du premier mois. En conséquence, 47 % de ces patients présentaient un stade avancé (III 
et IV). Le principal type histologique était celui du carcinome canalaire invasif, dans lequel des changements 
pathologiques de grade II et III ont été observés dans 56,6 % et 39,9 % des cas respectivement. L’analyse ADN a 
révélé que 80,3 % des carcinomes étaient aneuploïdes. Les résultats de cette étude justifient un renforcement 
des efforts visant à mettre en place des programmes complets de lutte contre le cancer du sein en Iraq.
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Introduction

Globally,  breast  cancer  is  the  most 
common cancer among women, com-
prising 23% of  the 1.1 million  female 
cancers  that are newly diagnosed each 
year  [1,2].  It  is  also  the  leading cause 
of  cancer-related  deaths  worldwide, 
case  fatality  rates being highest  in  low 
resource countries  [3]. Approximately 
4.4  million  women  diagnosed  with 
breast cancer in the last 5 years are still 
alive, making breast  cancer  the most 
prevalent cancer worldwide [1].

In  Iraq,  breast  cancer  is  the  com-
monest  type of  female malignancy, ac-
counting for approximately one-third of 
the registered female cancers according 
to  the  latest  Iraqi Cancer Registry [4]. 
This shows that the breast is the leading 
cancer site among the Iraqi population 
in  general,  surpassing  even broncho-
genic cancer.

As proposed by  the World Health 
Organization,  early  detection  and 
screening,  especially when  combined 
with  adequate  therapy, offer  the most 
immediate hope for a reduction in breast 
cancer mortality [5]. This was the basis 
of the Iraqi national programme for early 
detection of breast  cancer, which was 
initiated in 2001 in an attempt to down-
stage this disease at  the time of presen-
tation.  Since  then  specialized  centres 
and clinics  for early detection of breast 
tumours have been established  in  the 
major hospitals in all Iraqi provinces. 

This  report  reviews  the main  de-
mographic characteristics  and clinico-
pathological presentation in 721 female 
Iraqi patients who were diagnosed as 
having breast  cancer within  the Main 
Referral Training Centre  for Early De-
tection of Breast Tumours in Baghdad.

Methods

Case recording and clinical 
examination
The present  study  covered  a  total  of 
5054  female patients who visited  the 

Main Referral Training Centre for Early 
Detection  of Breast Tumours  in  the 
Medical  City  Teaching  Hospital  in 
Baghdad during  the period February 
2004–April 2008 presenting with palpa-
ble breast lumps. Patients were clinically 
interviewed and examined using a triple 
assessment technique, i.e. clinical breast 
examination, mammography  and/or 
ultrasonography, and fine needle aspira-
tion cytology (FNAC). 

Data  routinely  recorded  on  the 
patient’s  file  sheet  questionnaire  by 
the  examining  physician  included 
age; marital  status;  residence; history 
of  lactation,  contraceptive pills  and/
or hormonal  therapy;  and  family his-
tory of breast cancer. Data on  tumour 
size and nodal status were obtained by 
examination of the tissue biopsies. Ab-
dominal ultrasound and chest X-rays 
were carried out to exclude metastasis, 
and when  indicated a  skeletal  survey 
was performed. 

Pathological diagnosis
Patients were  scheduled  for complete 
diagnostic work-up, which comprised 
FNAC, and excisional biopsy and/or 
mastectomy.  Fine  needle  aspiration 
was carried out using disposable 10 mL 
syringes  attached  to 22- or 23-gauge 
needles. The aspirated material was im-
mediately fixed  in 99% ethanol  for  at 
least 20 minutes and then stained with 
Papanicolaou  stain. All  reports with 
positive FNAC results were confirmed 
histopathologically after excision of the 
lesions. Tissue sections of 721 (14.3%) 
formalin-fixed,  paraffin-embedded 
specimens  were  stained  with  hae-
matoxylin  and  eosin  and  stored  for 
further  analysis. Carcinoma  type was 
determined  following  the WHO clas-
sification [6] while the TNM (tumour, 
node, metastasis) staging system of the 
American Joint Committee on Cancer 
(AJCC)  was  used  in  recording  the 
clinical  stage of  the disease  [7]. Duc-
tal carcinoma was graded following the 
recommendations of Scarff, Bloom and 
Richardson [8]. 

Assessment of nuclear DNA 
ploidy content

The procedure for quantitative cyto-
photometric DNA analysis and nuclear 
DNA ploidy assessment was applied on 
137 pathological  specimens using  im-
age cytometry according to the Feulgin 
technique [9]. Specimens were selected 
according to the protocol that for each 
slide,  there was  an  adequate number 
(≥ 200)  of  tumour  cells  and  upon 
admixture with normal  lymphocytes 
which were used as internal controls of 
the normal diploid (i.e. 2C) DNA con-
tent in all specimens. All tumour values 
were  expressed  in C units  in  relation 
to  the corresponding  internal controls. 
The DNA histogram patterns were clas-
sified according to the criteria described 
by Auer et al.  [9]  into  type I (diploid), 
type II (tetraploid), or types III and IV 
(aneuploid).

Determination of estrogen 
and progesterone receptor 
content

For  the determination of estrogen 
receptor (ER) and progesterone recep-
tor  (PR) contents,  a  semiquantitative 
immunocytochemical assay (ERICA/
PRICA) was used on 125 cases using 
Abbott  reagents  (the number was  re-
stricted according  to  the availability of 
fine needle aspirates having an adequate 
number of  tumour  cells). Briefly,  the 
method  included  incubation of breast 
cancer cells with  the primary antibody 
(an  IgG  fraction  of  monoclonal  rat 
antibody  to human ER or PR) and a 
bridging goat  antibody. The  reaction 
of peroxidase with hydrogen peroxide 
yielded  an  insoluble  reddish  brown 
product which was visualized by  light 
microscopy. The receptor cells,  located 
inside  the nuclei of hormone receptor 
positive  tumour cells,  stained  reddish 
brown when  positive  and  light  grey 
when  negative.  During  analysis  the 
staining  intensity (weak = 1; moderate 
= 2; intense = 3) and the percentage of 
positively  stained cells were combined 
as primary parameters using a threshold 
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value of 20, e.g. moderate staining (= 2) 
would need ≥ 10% of  cells  showing a 
positive staining reaction (2 × 10 = 20) 
[10]. 

Her-2/neu 
immunohistochemical 
staining
Sections  5  µ  thick  were made  from 
formalin fixed-paraffin embedded  tis-
sue blocks belonging  to 192 patients 
were  stained  immunohistochemically 
through streptavidin biotin peroxidase 
complex  technique using anti-Her-2/
neu monoclonal antibody (rabbit anti-
human Her-2 protein/Dakocytoma-
tion). The number  tested was  limited 
by  the availability of  specimens having 
an  adequate number of  tumour  cells 
and the availability of the immunocyto-
chemical kits. The  intensity of  the can-
cerous cell membrane staining of Her-2 
neu  protein  expression  was  graded 
through a score of 0 to 3+ recording the 
intensity of the staining reaction in more 
than 10% of  tumour cells; whereby 2+ 
over expression was  regarded as weak 
positive and 3+ as strong positive.

Results

Pathological diagnosis  showed cellular 
changes  consistent  with  mammary 
carcinoma  in smears belonging  to 721 
(14.3%) of the 5054 patients presenting 
with breast  lumps. The peak  frequency 
of  breast  cancer  increased  with  age 
until menopause,  thereafter  it  started 
to decline. More  than half  the patients 
(54.1%) were  in  the  premenopausal 
age,  and  22.2% were  under  40  years 
(Table 1). 

Family history of breast cancer was 
reported  in 177 patients  (16.2%); 35 
of  these  (19.8%) had an affected first 
degree relative. Although the malignant 
lump was detected by the patient herself 
in  653  cases  (90.6%),  only  32.5% of 
these sought medical advice within the 
first month after detection while 16.2% 
did so after 1 year. 

Following  the  WHO  classifica-
tion,  the most  common  histological 
type determined microscopically was 
invasive  ductal  carcinoma  (655  pa-
tients:  90.8%).  At  the  time  of  initial 
diagnosis  527  patients  (73.1%)  had 
axillary nodal  involvement. According 
to  the AJCC system,  the  frequencies 
were  7.6%,  45.1%,  31.5%  and  15.7% 
for  stages  I,  II,  III  and  IV  respectively. 

Scarff–Bloom–Richardson  classifica-
tion showed that 3.5%, 56.6% and 39.9% 
of ductal carcinomas were graded as I, II 
and III respectively. 

Cytophotometric  DNA  analysis 
showed  that 80.3% (110 out of 137) 
of  examined  mammary  carcinomas 
was  aneuploid  (Table  2). According 
to  the histogram classification of Auer 
et  al.,  11.6% were diploid,  8.1% were 

Table 1 Demographic characteristics and clinicopathological parameters in 721 
patients diagnosed with breast cancer

Characteristic No. of cases %

Age group (years)

20–29 15 2.1

30–39 145 20.1

40–49 230 31.9

50–59 190 26.4

60–69 120 16.6

70+ 21 2.9

Marital status 

Married 541 75.0 

Unmarried 161 22.3

Widow/divorced 19 2.6

Residence

Urban 526 72.9

Rural 195 27.1

History of breast feeding 

Positive 455 63.1

Negative 266 36.9 

History of contraceptive pills

Positive 209 29.0

Negative 512 71 .0

Positive family history 

Positive 177 16.2

Negative 604 83.8 

Mass was detected by:

Patient 653 90.6

Examining physician 51 7.1

Other 17 2.3

Nodal status

Positive 527 73.1

Negative 194 26.9

Clinical stagea

I 51 7.6

II 301 45.1

III 210 31.5

IV 105 15.7
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tetraploid, 49.6% were  aneuploid and 
30.7% were highly  aneuploid. Among 
the  poorly  differentiated  carcinomas 
(Grade  III) 84.9%were  aneuploid  (P 
< 0.005)

ER and PR positive tumour contents 
were demonstrated in 166 (65.1%) and 
115 (45.1%) respectively of 255 speci-
mens  examined;  the  ER+/PR+  phe-
notype being  recoded  in 40.8% of  the 
studied cases, while the ER-/PR- variant 
was displayed  in 30.6% (Table 3). Ap-
proximately 72% of  postmenopausal 
breast  cancers were ER+  (P  < 0.05). 
Poorly differentiated carcinomas exhib-
ited ER+ and PR+ phenotypes in 41.1% 
and 29.6% respectively (P < 0.05).

Immunohistochemical  staining  for 
Her-2/neu  protein  over-expression 

showed a positive reaction in 46.4% (89 
out of 192 examined tissue blocks); 92% 
of grade I mammary ductal carcinomas 
showed  negative Her-2/neu  expres-
sion, whereas 61.7 % and 73% of grade 
II and grade III carcinomas respectively 
were positive.

Discussion

According  to WHO mortality  esti-
mates, cancer is the fourth ranked cause 
of death  in  the Eastern Mediterranean 
Region  (EMR),  after  cardiovascular 
diseases,  infectious/parasitic diseases 
and  injuries  [11]. The  largest  increase 
in cancer  incidence among  the WHO 
regions in the next 15 years is likely to be 

in  the EMR [12], where breast cancer 
is  recorded as  the commonest  type of 
female malignancy in almost all national 
cancer registries.

In Iraq, in addition to being the most 
important cancer,  there are other  fea-
tures  that  justify  increasing efforts  for 
breast cancer control including the ten-
dency for this disease to affect younger 
women,  the obvious  rise  in  incidence 
rates  and  the prevalence of  advanced 
stages at presentation associated with 
more aggressive  tumour behaviour  re-
sulting in greater fatality rates.

In  this  study, breast cancer was di-
agnosed in 14.3% of patients presenting 
with  apparent breast  lumps. Approxi-
mately one third of the patients were di-
agnosed in their forties, where the peak 
frequency occurred, while  an obvious 
decline was displayed after  the  age of 
60 years. This continuing trend for this 
disease  to  affect  younger  generations 
has been comprehensively illustrated in 
the Iraqi Cancer Registry [4] and other 
documented  reports  from neighbour-
ing countries. [13,14] WHO estimates 
revealed  that approximately half of  the 
cancers  in  the EMR occur before  the 
age of 55 and that the age standardized 
incidence rates of all cancers  in this re-
gion is expected to double as risk factor 
exposure  increases  [11]. This picture 
differs  from  that displayed  in  reports 
from western and developed countries; 
where  the peak  incidence rates project 
decades later [15]. In a WHO collabo-
rative project it has been proposed that 
the younger age distribution in the Arab 
population could be a  reflection of  the 
younger demographic profile [16].

The  relatively  high  frequency 
of  patients  with  positive  family  his-
tory observed  in  this  study compared 
to others  [17,18]  could be  attributed 
to the customary consanguineous mar-
riages which are known to be common 
throughout the region [19].

Although 90.6% of  the patients de-
tected the lumps by themselves, regret-
tably, only 32% sought medical advice 

Table 2 DNA histogram types and nuclear DNA ploidy content distribution in 
pathological specimens belonging to 137 breast cancer patients

DNA histogram type No. of cases %

I (diploid) 16 11.6

II (tetraploid) 11 8.1 

III (aneuploid) 68 49.6

IV (aneuploid) 42 30.7

Total 137

Table 1 Demographic characteristics and clinicopathological parameters in 721 
patients diagnosed with breast cancer (concluded)

Characteristic No. of cases %

Tumour grade

I 25 3.5

II 408 56.6

III 288 39.9

Nuclear DNA ploidy tumour contentb

Euploid 27 19.7

Aneuploid 110 80.3

Hormone receptor tumour contentc

ER + 166 65.1

PR + 115 45.1

Her-2/neu tumour expressiond

Positive 89 46.4 

Negative 103 53.6

Total 721
aTotal number of patients classified according to the American Joint Committee on Cancer Staging system = 667. 
bTotal number of specimens analysed for nuclear DNA ploidy tumour content = 137. 
cTotal number of specimens analysed for HR content = 255. 
dTotal number of specimens analysed for Her-2 neu expression = 192.
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within  the first month after detection. 
This finding was  illustrated by  the  fact 
that 73% of the studied group had posi-
tive axillary nodal metastasis at the time 
of diagnosis; thus placing 47.2% within 
stages  III and  IV. High proportions of 
advanced  stages  at presentation have 
been  documented  in  surveys  from 
other developing countries [14,20]. The 
IARC Working Group  indicated  that 
survival from this cancer in middle- and 
low-income  countries  remains  poor, 
mainly because of the late presentation 
[21]. 

These observations obviously reflect 
the poor health education of the general 
population and their  ignorance regard-
ing  the  significance of  clinical  breast 
examination,  breast  self  examination 
and  early medical  consultation.  In  a 
critical  evaluation of  the  role of  early 
detection and screening of breast cancer 
in developing countries, the late stage at 
presentation has been attributed to be a 
reflection of  the cultural norms which 
downplay women’s  health  problems 
[16].  It  is believed  that  the  improved 
survival  rates  in many  cancers  in  the 
United States of America and Europe 
are more  related  to  the earlier  stage at 
presentation  rather  than  to  improved 
treatment [22].

Pathologically,   in  accordance 
with  the  results  of  other  cancer  reg-
istries  [15],  the  leading  tumour  type 
was  infiltrative  ductal  carcinomas. A 
direct  relationship was noted between 
the pathological nodal  status  and  the 
histological  grade;  where  17  out  of 
25 patients  (68%) diagnosed  as hav-
ing  well  differentiated  carcinomas 

(Grade I)  in  this  study presented with 
negative axillary nodes while all patients 
with poorly differentiated breast carci-
nomas (Grade III) had nodal metastasis 
at the time of diagnosis, thus confirming 
that the nodal status might be predicted, 
at least from the statistical point of view, 
from  the histological  grade of  the  tu-
mour [23].

At  the molecular  level,  it has been 
documented  that  complex  genomic 
alterations,  reflected by  altered DNA 
content, are  involved  in  tumour devel-
opment and progression. In this respect, 
nuclear DNA ploidy content of breast 
cancer  cells has been used  to predict 
the outcome of  the disease.  In general, 
patients with genetically  stable breast 
cancer exhibiting DNA diploid or tetra-
ploid profiles have  a better prognosis 
and more  favourable  clinical  course 
than  those with  genetically  unstable 
aneuploid cancer  [24]. The  frequency 
of aneuploid mammary carcinomas  in 
this  study  (80.3%) was  considerably 
higher than the range reported by other 
investigators  from  more-developed 
countries  [25].  To  explain  the  ob-
served  differences  in  ploidy  pattern 
distribution, one  should  consider  the 
possible variations in the biological be-
haviour of the tumour and the differenc-
es  in demographic characteristics and 
clinico-pathological presentations of the 
studied populations. However,  earlier 
reports documented  that DNA ploidy 
content generally remains stable during 
cancer progression [9,24]; thus provid-
ing  additional  significant  prognostic 
information superior  to  that displayed 
by other clinical and histomorphologi-
cal variables. 

No significant correlation was dem-
onstrated  regarding  the association of 
aneuploid mammary  carcinoma with 
the age of the patient, nor with the stage 
of disease at presentation. Nevertheless, 
a  significant association with  the grade 
of mammary carcinoma was clearly dis-
played: 84.9% of poorly differentiated 
carcinomas were aneuploid. 

The  lower  frequencies of hormone 
receptor  (HR)  positive  mammary 
carcinomas among  Iraqi patients  that 
were  reported  in  this  study and others 
[26,27]  compared  to  those observed 
more-developed  countries  [28]  are 
probably  expected  in  a population of 
predominantly middle-aged patients 
harbouring  considerable  rates  of 
poorly-differentiated  carcinomas.  In 
general, there is a more uniform loss of 
these  receptor contents as  the  tumour 
becomes more  anaplastic,  indicating 
that  hormone  receptor  status  could 
represent  one  aspect  of  tumour  cell 
differentiation. Our  results  showed  a 
direct  significant association between 
menopausal status, grade of carcinoma 
and hormonal  receptor positive  con-
tents. 

Following the same rationale, a rela-
tively high  rate of positive Her-2/neu 
protein expression was demonstrated in 
this study, similar to findings previously 
reported from Arab countries [29], and 
this correlated significantly with the his-
tological tumour grade. 

Thus,  the  coexistence of HER-2/
neu over-expression, hormone receptor-
negative and nuclear aneuploid tumour 
contents  in  the examined  tissue could 
serve as  a  strong prognostic  indicator 
for the progress of the disease process.

In conclusion,  the expanding bur-
den of  cancer  in  the EMR  in general, 
and  Iraq  in particular,  justifies  the de-
mand  for establishing comprehensive 
national  cancer  control programmes. 
Early detection of breast  cancer,  as  a 
major approach to controlling  the dis-
ease,  could be achieved by  raising  the 
awareness of  the  general  population 

Table 3 Distribution of hormone receptor (ER and PR) phenotypes in pathological 
specimens belonging to 255 breast cancer patients

Hormone receptor phenotype No. of cases %

ER+/PR+ 104 40.8

ER+/PR- 62 24.3

ER-/PR+ 11 4.3

ER-/PR- 78 30.6

Total 255 100.0
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about  its  symptoms and signs, educat-
ing health personnel, and ensuring  the 
provision of readily accessible diagnos-
tic  services. The Breast Health Global 
initiative provided guideline implemen-
tation for breast health care in low- and 
middle-income  countries  [3].  Pilot 
projects from Egypt and South Asia have 

demonstrated provisional evidence  for 
the value of these programmes [30,31].

The  illustrated high  frequencies of 
poorly differentiated,  aneuploid mam-
mary carcinomas and ER-/PR- pheno-
types, as objective biological markers of 
tumour aggressiveness,  emphasize  the 
urgent need for initiating comprehensive 

clinical,  interventional  and molecular 
research  studies  [32].  By  combining 
clinical,  pathological,  hormonal  and 
morphological determinants,  the prog-
nosis of breast cancer patients might be-
come more predictable; thus permitting 
judicious selection of the most effective 
therapeutic protocols.


