
Summary
Purpose: Hormone receptor (HR) status is a prognostic 
factor in women with breast cancer and differs among dif-
ferent ethnic groups. HR status among Turkish, Kurdish 
and Arabic women with breast cancer living in Turkey is 
unknown and in this study we investigated the relationship 
between HR and HER2 status and race.

Methods: FA total of 648 women with breast cancer (Turk-
ish 438, Kurdish 174, Arabic 35 and Armenian 1) living 
in southeastern Turkey and referred to the Department of 
Radiation Oncology between July 2006-July 2012 were in-
cluded in the study. 

Patients were categorized into 4 groups according to their 
HR status. Estrogen receptor (ER) and progesterone recep-
tor (PR) positive (ER+/PR+), ER positive and PR negative 
(ER+/PR-), ER negative and PR positive (ER-/PR+) and ER 
and PR negative (ER-/PR-). Human epidermal growth fac-
tor receptor 2 (HER2) status was recorded immunohisto-

chemically (IHC) as negative (0 and 1+), and positive (3+). 
Statistical analysis included ER, PR, HER2, triple subtypes 
(combination of ER, PR and HER2), and race.

Results: The median age at diagnosis was 48 years (range 
20-83). ER+, PR+ and HER2+ patients were 453 (70%), 
470 (72.6%) and 206 (32.1%), respectively. ER+/PR+ rates 
among Turkish and Arabic patients were similar, but were 
higher than Kurdish patients (p<0.002). Triple-negative 
(ER-/PR-/HER2-) rates among Kurdish and Arabic pa-
tients were similar, but were higher than Turkish patients 
(p=0.04). 

Conclusion: Turkish, Kurdish and Arabic women with 
breast cancer in southeastern Turkey differed by HR status. 
Compared to Turkish and Arabic patients, Kurdish patients 
had more unfavorable prognostic factors.
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Introduction

Breast cancer is the most common malignan-
cy and the second most common cause of cancer 
deaths in women [1]. Several clinical and patho-
logical factors including tumor size, lymph node 
status, histologic grade and mitotic count affect 
the prognosis of breast cancer. HR (ER and PR) 
status is one of these factors [2].

Treatment responses of patients with HR pos-
itive tumors are different from patients with HR 
negative tumors regardless of tumor stage. Pa-
tients with HR positive breast tumors have lower 
recurrence rates and better survival than those 
with HR negative tumors [3-5].

In many studies HR status has been report-
ed to differ among races [6-11]. HR status among 
Turkish, Kurdish and Arabic women with breast 
cancer living in Turkey is unknown. In this study, 
we investigated the HR and HER2 status of wom-
en with breast cancer by races in southeastern 
Turkey referred to the Department of Radiation 
Oncology between July 2006-July 2012. 

Methods 

Approval of the institutional ethics board was ob-
tained for this study. Patients were asked about their 
race during their consultation at the department or by 
telephone. Other medical data was obtained from the 
medical records.
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A total of 648 breast cancer patients (Turkish 438, 
Kurdish 174, Arabic 35 and Armenian 1) who were liv-
ing in southeastern Turkey and referred to the Depart-
ment of Radiation Oncology for radiation therapy be-
tween July 2006-July 2012 were included in the study. 
Only one Armenian patient who had triple-negative 
tumor was excluded from statistical analysis.  

Tumor stage at diagnosis was defined according to 
the American Joint Committee on Cancer [12]. Tumor 
grade was defined according to Bloom-Richardson cri-
teria as I, II, III, and other/unknown [13]. Menopause 
was defined as the absence of menses for a minimum of 
12 continuous months prior to the diagnosis of breast 
cancer. 

According to their HR status, patients were cate-
gorized into 4 groups: ER+/PR+, ER+/PR-, ER-/PR+, and 
ER-/PR-. HER2 status was scored by IHC as negative 
for 0 and 1+, and positive for 3+. Specimens scored 2+ 

were further evaluated by fluorescence in situ hybridi-
zation (FISH) technique (copies ≤ 2: negative, copies > 
2: positive).

Statistics 

Analyses were conducted using the Statistical 
Package for Social Sciences (SPSS, version 18) software. 
The frequency of distribution was calculated for tumor 
characteristics, stage at diagnosis, menopausal status 
and race. Statistical analysis was done using chi square 
test with regard to patients’ ER, PR, HER2 status, triple 
subtypes (combinations of ER,PR and HER2)  and race.  
P values less than 0.05 were considered significant.

Results 

The median patient age at diagnosis was 48 

Table 1. Distribution of selected characteristics among Turkish, Kurdish and Arabic patients with breast cancer

Characteristics All patients
647 (100%) 

N (%) 

Turkish
438 (68%)

N (%)

Kurdish
174 (26.8%)

N (%)

Arabic
35 (5.2%)

N (%)

p-value

Menopausal status
Pre
Post
Unknown

381 (59.4)
260 (40.5)

6 (0.1)

260 (59.6)
176 (40.3)

2 (0.1)

99 (58.2)
71 (41.7)

4 (0.1)

22 (62.8)
13 (37.2)

-

0.8

Histopathology
Ductal carcinoma
Lobular carcinoma
Other

584 (90.3)
26 (4)
37 (5.7)

392 (89.4)
19 (4.3)
27 (96.1)

158 (90.8)
7 (4)
9 (5.2)

34 (97.1)
-

1 (2.9)

0.6

TNM stage
I
II
III
IV
Carcinoma in situ

20 (3)
259 (40)
305 (47.2)
50 (7.7)
13 (2.1)

15 (3.5)
191 (43.7)
193 (44)
30 (6.8)

9 (2)

4 (2.3)
57 (32.7)
91 (52.3)
19 (10.9)

3 (1.8)

1 (2.8)
11 (31.6)  
21 (60)

1 (2.8)
1 (2.8)

0.07

Grade 
1
2
3
Unknown

29 (4.5)
284 (43.9)
291 (45)
43 (6.6)

25 (5.7)  
192 (43.8)
191 (43.6)
30 (6.9)

4 (2.3)
76 (43.7)
84 (48.3)
10 (5.7)

-
16 (45.7)
16 (45.7)

3 (8.6)

0.2

ER status 
ER+
ER-

543 (70)
194 (30)

322 (73.5)
116 (26.5)

104 (59.7)
70 (40.3)

27 (77.1)
8 (22.9)

0.002

PR status
PR+
PR-

470 (72.6)
177 (27.4)

337 (77)
101 (23)

108 (62)
66 (38)

25 (71.4)
10 (28.6)

0.001

HER2 status
HER2+
HER2-
Unknown

206 (31.8)
434 (67.1)

7 (1.1)

132 (30.2)
302 (68.9)

4 (0.9)

63 (36.2)
109 (62.6)

2 (1.2)

11 (31.5)
23 (65.7)

1 (2.8)

0.3

ER/PR status
ER+/PR+
ER+/PR-
ER-/PR+
ER-/PR-

393 (60.8)
60 (9.3)
77 (11.9)

117 (18)

284 (64.9)
38 (8.6)
53 (12.1)
63 (14.4)

84 (48.3)
20 (11.5)
24 (13.8)
46 (26.4)

25 (71.5)
2 (5.7)
-

8 (22.8)

<0.0001
0.4
0.06
0.002

Triple subtypes
ER+/PR+/HER2+
ER+/PR+/HER2-
ER-/PR-/HER2+
ER-/PR-/HER2-

101 (15.8)
287 (44.8)
52 (8.1)
65 (10)

71 (16.3)
210 (48.3)
32 (7.3)
35 (8)

22 (12.7)
61 (35.4)
23 (13.3)
25 (14.5)

8 (23.5)
16 (47)

3 (8.9)
5 (14.7)

0.2
0.01
0.06
0.04
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years (range 20-83) and 381 (59.4%) of the pa-
tients were premenopausal. Invasive ductal carci-
noma was the most common histologic diagnosis 
in all races. Although Turkish patients had small-
er tumor size (<5 cm;47.2%) compared to Kurdish 
(35%) and Arabic (34.4%) patients (p=0.008), stage 
was similar among races and stage II-III disease 
was more common among all races. Selected char-
acteristics of Turkish, Kurdish and Arabic patients 
are shown in Table 1.

IHC studies were performed on 647 (100%) 
patients, and the number of ER+, PR+ and HER2+ 
patients were 453 (70%), 470 (72.6%) and 206 
(32.1%), respectively. ER+/PR+ rates between 
Turkish and Arabic patients were similar and were 
higher compared with Kurdish patients (p<0.002). 
HER2+ rates were similar among the three rac-
es (p>0.2). The most frequent triple subtype was 
ER+/PR+/HER2- (44.9%), followed by ER+/PR+/
HER2+ (15.8%). Triple-negative rates between 
Kurdish and Arabic patients were similar (p>0.9) 
but were higher compared to Turkish patients 
(p=0.04). There was no relationship between triple 
subtypes and age or tumor stage at diagnosis, but 
pathologic grades I or II of ER+/PR+/HER2- pa-
tients predominated (66%; p<0.0001), while grade 
III predominated in ER-/PR-/HER2+ patients 
(71%; p=0.001).

Discussion

In this study, we investigated HR and HER2 
status of Turkish, Kurdish and Arabic women with 
breast cancer living in southeastern Turkey and 
found that HR status vary among the 3 ethnic 
groups. It is known, however, that HR status  dif-
fers among different ethnic groups. Several stud-
ies from different countries have demonstrated 
variations in hormone receptors of women with 
breast cancer. Vona Davis et al [14]. analyzed 6 
studies and found that African-American women 
had higher ER- rates than Hispanics and White 
Americans. Melinda et al. [15] reported higher 
rates of ER-/PR- in Asian Filipino breast cancer 
patients compared to other Asian-American wom-
en. Bhoo-Pathy et al. [16] reported that ER status 
of Malay, Chinese and Indian women with breast 
cancer living in Singapore and Malaysia was dif-
ferent among 3 ethnic groups. 

To our knowledge, this is the first study from 
Turkey evaluating the HR status in patients with 
breast cancer in terms of races. This is also the 
first study that presents age and stage at diagno-

sis, subtype incidence, characteristics of tumor, 
and menopausal status with respect to races. Run-
nak et al. [17] investigated a total of 814 Kurdish 
and Arabic women with breast cancer living in 
Northern Iraq and in 432 of these patients HR sta-
tus was determined. They found no difference in 
ER, PR and HER2 status between Kurdish and Ar-
abic breast cancer patients. Both the Runnak et al. 
study and the current study showed no difference 
in PR and HER2 status between Kurdish and Ara-
bic patients. However, compared to Runnak et al. 
study, in our study that also included Turkish pa-
tients, ER+ rates of Arabic patients (77.1%) were 
higher than Kurdish patients (59.7%). 

The variation of HR status among breast 
cancer patients with different races is explained 
by genetic disparities and socioeconomic status 
(SES) which is related to non-genetic factors [18]. 
Tumor biology may be affected by races. Unfavora-
ble cancer types such as HR- tumors, HER2 over-
expression, basal-like breast tumors or high grade 
tumors are seen more frequent in certain races 
[15-21]. ER- tumors are more frequent in some 
hereditary breast cancers which bear BRCA1 mu-
tations [18]. There is no study evaluating genetic 
mutations in breast cancer patients by ethnicity 
in Turkey. Beside genetic variations, non-genetic 
socioeconomic factors such as environment and 
lifestyle may cause differences in HR status. It 
has been reported that low SES may be related 
to HR- breast cancer [19,20,22]. Reasons causing 
the difference in HR status of races in our study 
are also unknown. Further studies are needed to 
clarify the effects of genetics and socioeconomic 
factors on HR status in different ethnic groups.

HR status is a prognostic factor in breast can-
cer [2]. Survival of HR+ women with breast cancer 
is better than HR- women after adding hormon-
otherapy to the treatment [23-25].  The results 
of our study show that, compared to Arabic and 
Kurdish patients, Turkish patients have more fa-
vorable prognostic HR status and this may result 
in longer survival in Turkish breast cancer pa-
tients. However, long-term follow-up is needed to 
draw firm conclusions on this topic.

In conclusion, HR status is different between 
Turkish, Kurdish and Arabic women with breast 
cancer living in southeastern Turkey. Compared 
to Kurdish and Arabic patients, Turkish patients 
have more favorable prognostic factors. Further 
studies are needed to explain the cause and the 
results of these differences.
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