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ABSTRACT
Objective: Breast cancer is the most common type of cancer and the leading cause of cancer related deaths in women in Turkey, as elsewhere around the
world. However, detailed and systematic demographics, data on clinical and pathological characteristics, and treatment were largely unavailable in Turkey until
now. This paper is intended to provide an analysis of clinical and pathological data on women registered in the National Breast Cancer Database (Ulusal Meme
Kanseri Veri Tabanı [UMKVT]), established within Turkish Federation of Breast Diseases Societies (TMHDF) and available for use in Turkey since 2005.
Materials and Methods: Clinical and pathological data on breast cancer patients registered online in the database from May 01, 2005 to May 01, 2011
were investigated. Parameters examined in patients included age, menopausal status, distribution of clinical and pathological stage, histological type, tumor
diameter, histological grades, regional lymphatic stage, estrogen (ER), progesterone (PR), HER-2 receptors and molecular subtypes. Analysis results of these
parameters were compared with literature data and discussed.
Results: A total of 13,240 patients with breast cancer since April 07, 1992 were included in the study, and 99% of them were female. Female breast cancer
patients whose requisite parameters had been completely entered in the database were included in the analysis. The mean age was 51.6 years (±12.6; range
12-97), 17% of them were younger than 40 years of age, and 45% were premenopausal. According to an analysis of age groups at diagnosis, the frequency of
cancer peaked at the 45 - 49 age group with 16.7%, declining to 7.6% in the 65-69 age group, and then rose again. Most of the patients (78.7%) had invasive
ductal, 7.8% were invasive lobular cancers, 9.8% were invasive mixed cancers (invasive ductal + invasive lobular), and 4% were other histological types (e.g.
inflammatory, intracystic papillary, mucinous, etc.), respectively. Half of them (50%) had grade III histology. According to an analysis of pathological stages
of all breast cancers (stage 0 - IV), 5% were stage 0, 27% were stage I, 44% were stage II, 21% were stage III, and 3% were stage IV breast cancer, respectively.
The mean tumor diameter was 2.5 cm (±1.6; range 0.1-20 cm). The rates of lymphatic stages were pN0 50%, pN1 28%, pN2 15%, and pN3 7%, respectively.
ER, PR, and HER-2 receptors were positive in 70%, 59%, and 23% of patients. A subtype analysis of tumors showed that 62% were type luminal A. This was
followed by subtypes luminal B (15%), triple negative (15%), and HER-2 positive (8.5%).
Conclusion: As a conclusion patients with breast cancer in our breast cancer registry program were younger, and had more advanced disease, and worse
prognostic factors than patients in developed countries.
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Introduction
One of the most important points in cancer is keeping accurate and complete records. The development of national health policies, the
preparation of strategic plans, and the use of limited resources cannot be prioritized or be decided upon, unless reliable data is obtained

and statistically evaluated.
The oldest and modern cancer registry program has been established in Hamburg in 1929 (1). In this program, it is indicated that not
only medical and scientific issues, but also public health and economic aspects should be taken into consideration for cancer control. A
population-based cancer registry program was initiated in the US, in 1935 (2). The SEER Program (The Surveillance, Epidemiology, and
End Results) is affiliated to the NCI (National Cancer Institute), collecting and publishing cancer related data on approximately 28% of
the US population. The Danish Cancer Registry is a program established in 1942 by the Danish Cancer Society, covering not only a city
but also the entire country’s population with excellent function (2).
The World Health Organization (WHO) founded a dedicated cancer research center the IARC (International Agency for Research on
Cancer) in 1965, and the International Association of Cancer Registries (IACR) in 1966 (3). This organization, in collaboration with
IARC, is intended to help creating cancer registries and evaluate cancer incidence and treatment outcomes. Currently, there are approximately 200 population -based registry programs throughout the world and they are all monitored.
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Özmen V. Breast Cancer in Turkey
In our country, studies on cancer registry have started quite late (4, 5).
Cancer has been accepted as a notifiable disease in 1982, and in 1983,
the KSDB (Kanserle Savaş Dairesi Başkanlığı- Cancer Control Department) was established to keep and oversee records. One of the main
tasks of the KSDB, which is responsible for cancer control, is to collect
reliable and accurate data in a cancer registry that is of high quality.
On March 13, 1993, Cancer Monitoring and Control Center [Kanser İzlem ve Denetim Merkezi (KİDEM)] was established within the
Izmir Provincial Health Directorate, and was assigned to coordinate
study projects. KİDEM was accepted as a member of WHO, IARC
and the IACR in 1995, and the European Network of Cancer Registries (ENCR) in 1997 (4). KSDB has included 12 cities after Izmir
(Edirne, Trabzon, Samsun, Erzurum, Eskişehir, Ankara, Antalya,
Izmir, Kayseri, Ankara, Adana and Bursa) in the active cancer registry
program. Currently, Kocaeli (Dilovası area ranks first in cancer-related
deaths) and Van (as a representative of the eastern region) have been
added and the number reached to 14 cities. The cancer registry program continues to be implemented in these regions.
One of the ongoing major projects led by the Turkish Federation of
Breast Diseases Societites [Türkiye Meme Hastalıkları Dernekleri Federasyonu (TMHDF)] is National Breast Cancer Database [Ulusal Meme
Kanseri Veri Tabanı (UMKVT)]. The Federation Board decided to embark on this project in December 2004, and a professional software
company was assigned for writing and implementation of the program.
Data recording into the software program started in May 1, 2005 and
as of August 2013, data on more than 20,000 patients were registered.
This study aimed to evaluate the clinical and histopathologic features
of our patients registered into the program, identify the standard prognostic factors and compare them with data from other developed or
developing countries.

Materials and Methods
The database is designed as computer software containing 576 parameters and has been implemented on May 1, 2005. It is composed of
sections on identity, medical history, clinical data, histological diagnosis, surgical treatment, pathology, adjuvant treatment and follow-up.
In this article, the data of 13,240 patients who were registered from
May 1 2005 to May 1 2011 was analyzed.
Data Entrance and Clearance
The centers that were linked to TMHDF were asked to enter information to the central database in either a prospective (online) or retrospective (offline) manner, the entered data was reviewed, and duplications, incompatible and non-eligible data were excluded from the
analysis.
In this study, patients’ gender, age, clinical and pathologic stage, tumor
size, histological type and grade, pathologic stage, estrogen receptor
(ER), progesterone receptor (PR), and HER-2 receptors and breast
cancer subtype distributions were analyzed. ER / PR value of ≥1% was
considered positive, and for HER-2, a 3 + result or in suspected cases
a positive SISH or CISH were accepted as positive.
Invasive cancer histological types were classified according to the
World Health Organization’s proposed classification, the staging according to the American Joint Committee on Cancer (AJCC) TNM
2002 version, and the histological grade according to the modified
Scarff Bloom-Richardson classification (6, 7). Another classification

was performed separately as Hormone receptor (HoR) positive (at least
one of ER or PR positive) or HoR negative (both ER and PR negative)
patients.
Molecular subtypes were divided into 4 groups as luminal A (ER or
PR positive + HER-2 negative), luminal B (ER or PR positive, HER 2
+), triple negative (ER, PR and HER-2 negative) and HER-2-positive
(HER -2 group, ER and PR negative, HER-2 +) and were analyzed
accordingly (8).
Statistical Analysis
The mean, median, mode, minimum, maximum and standard deviation were calculated for continuous variables. Kolmogorov-Smirnov
test was performed to evaluate the distribution of variables. MannWhitney U test was used to compare the average of two independent
groups, and Kruskal-Wallis test was applied to compare the average
of more than two independent groups. When required, continuous
variables were re-assessed in groups according to a standard cut-off
point. The relationship between categorical variables was evaluated by
chi-square test. The level of significance was accepted as 0.05 in Pearson’s chi-square test.

Results
A total of 13,420 breast cancer cases were recorded between 1 May
2005 and 1 May 2011 from 24 different health units (Table 1). After
data cleaning, 11,542 cases with valid data were detected. Only patients with sufficient data for each parameter were included.
11,385 of the patients (99%) were female, with a mean age of 51.6
years (±12.6; 12-97). 48% of them were younger than 50 years of age,
and 17% were under the age of 40. It is found that, in our country,
breast cancer incidence significantly increased up to the age of 50 and
this increase reached its peak in the age group of 45-49 years (17%),
and then gradually decreased down to 7.6% in the age of 65 to 69
years, with another increase after 70 years of age to 10% (Chart 1).
45% of the patients were pre-menopausal.
The histologic types of invasive breast cancer were as follows: 79% of
invasive ductal cancers (IDC), 7.4% of invasive lobular cancers (ILC),
9.8% of mixed types of cancer (IMC, ILC + IDC), and the remaining
3.8% of other types (Table 2). While 52% of the patients with IDC
were pN0, 41% of patients diagnosed as ILC and IMC were found to
be pN0 (p=0.0001). The rate of patients with early-stage (stage I, II)
disease was 76.5 % in IDC patients, while this proportion was 68.5%
in cases with ILC and IMC (p=0.0001).
The clinical stages were as: Stage 0 (Ductal Carcinoma in Situ (DCIS))
3%, stage I 26%, stage II 54%, stage III 14% and stage IV %3. Stage
III breast cancer rate in women under 40 years of age was 19%, while
this rate was 12.7% in those between 60-69 years of age (p<0.001).
The incidence of Stage III disease decreased with increasing age, with
an increase after 70 years. Early stage breast cancer rate was lower in
pre-menopausal patients than in menopausal patients, but this difference was not significant (p>0.05, Table 2).
The patients were divided into two groups according to age, as ≥40
and <40 years of age and pathologic tumor size distribution were examined in these groups. The rate of T1 tumors was 43% in women
under the age of 40, while this rate was 50% in women aged ≥40 years
(p=0.0001). Accordingly, T2 and T3 tumors were significantly higher
in women <40 years of age (p=0.0001). pT1 was detected in 47%
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Table 1. Centers providing data input and number of registered breast cancer patients
Center providing the data

Number of patients

%

Date of first data entry

1. Ege University

4076

30.8

07.05.2005

2. IU Istanbul MF

3775

28.5

29.03.2007

3. Uludağ University

1423

10.7

28.06.2005

4. MAMER Surgery Center

1308

9.8

18.06.2009

5. Ankara Dışkapı TH

611

4.6

12.04.2007

6. Vahit Özmen, M.D.

530

4.0

09.07.2009

7. Kocaeli University

300

2.3

22.03.2006

8. Savaş Koçak, M.D.

267

2.0

10.04.2006

9. IU Cerrahpaşa MF

236

1.8

25.06.2009

10. Marmara University MF

167

1.3

28.10.2005

11. A.Menderes University MF

164

1.2

13.05.2009

12. Ankara University MF

163

1.2

21.02.2007

13. Dicle University MF

66

0.5

18.06.2009

14. Cumhuriyet University MF

60

0.4

31.10.2005

15. Maltepe University MF

39

0.3

29.04.2009

16. Southeastern Anatolia BS

24

0.2

10.03.2008

17. Çukurova University MF

13

0.1

16.04.2009

18

0.12

14.12.2007

13.420

100

18. Others
TOTAL

IU: Istanbul University; MF: Medical Faculty; MAMER: Breast Diseases Research Center; TH: Teaching Hospital; BS: Breast Society

The rates of pathologic stage were: 4.9% Stage 0, 27% stage I, 45%
stage II, 21% stage III, 3% stage IV. With increasing age at diagnosis,
pathologic stage is decreased, and this difference was statistically significant (p=0.011).
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Figure 1. Breast cancer frequency according to age at diagnosis (%)

of premenopausal women, and in 49% of postmenopausal women
(p=0.059, Table 3).
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The patients aged ≥40 years and <40 years of age were divided into
two groups and were classified according to pathologic stage in these
groups (Table 3). Early stage (stage 0, I, II) breast cancer in women
under the age of 40 was 71.5%, while the rate of advanced stage (ever
III, IV) was 28.5%. In cases over 40 years of age early and advanced
stage disease rates were 77.5% and 22.5%, respectively (p=0.005).
The histological grades (HG) were found as HG I 5%, HG II 45%,
and HG III 50%. HG III tumors were detected in half of the cases,
whereas HG decreased with advancing age (p=0.0001). Sixty percent
of tumors detected in patients younger than 40 years, while this rate
was 48% in patients ≥ 40 years (p=0.0001). In patients with pT1
44.5% were HG III, as tumor size increased the rate of HG III increased, up to 57% in T2, and 61% in pT3 (p=0.0001).

Pathological lymphatic stages were found as 50% pN0, 28% pN1,
15% pN2, and 7% pN3. pN0 patients were mostly in the ≥70 years
group. It was observed that as age at diagnosis increased regional lymphatic involvement decreased therefore resulting in decreased lymphatic stage (p=0.0001). While 44% of women diagnosed with invasive cancer under the age of 40 were pN0, 51% of women aged ≥40
years were staged as pN0 (p=0.001). 47% of premenopausal women,
and 53% of menopausal women were pN0 (p=0.018).

51% of pN0 cases, and 71% of pN3 patients were HG III (p=0.0001).
Lymphatic involvement was seen in only 30% of HG I patients. As
HG increased, regional lymphatic involvement rate increased significantly (p=0.0001).

pN0 rate in pathologic T1 patients was 61%, whereas this rate was significantly lower in pT2-3 tumors (42% vs. 18%, respectively) (p=0.0001).

Progesterone receptor positivity rate was 58%, when patients were
divided into two groups of ≥40 years and <40 years of age; 57%

In 69% of patients, ER was positive. This rate decreased to 61% in
patients <40 years of age, and increased to 71% in patients ≥40 years
(p=0.0001). ER was positive in 66% of pre-menopausal, and 73% of
menopausal women (p=0.0001).
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Table 2. Demographic Characteristics of patients
Patient and Tumor Characteristics

Number (%)

Number of patients

11.542 (100%)

Male

157 (1%)

Female

11.385 (99%)

Median age

51.6 (12-97 age)

<40 age number of patients

1.950 (17%)

≥40 age number of patients

9.435 (83%)

Number of patients, menopausal status known

5.471 (100%)

Number of premenopausal patients
Number of menopausal patients
Number of patients , histopathology known
Ductal carcinoma in situ (DCIS%)
Invasive cancer

2.440 (45%)
3.031 (55%)
4.510 (100%)
223 (4.9%)
4.287 (95.1%)

Histopathologic type
Invasive ductal cancer

3.387 (79%)

Invasive lobular cancer

317 (7.4%)

Mixed type

425 (9.8%)

Others

18 (3.8%)

Number of patients, histologic grade known

6.336 (100%)

I

317 (5%)

II

2.851 (45%)

III

3.168 (50%)

Resceptor Positivity
ER

2383/3442 (69%)

PR

1867/3199 (58%)

HoR
HER- 2

2522/3328 (75.8%)
391/1703 (23%)

Pathologic Stage at Diagnosis
Stage 0

184/3780 (4.9%)

Stage I

1007/3780 (26.6%)

Stage II

1696/3780 (44.9%)

Stage III

787/3780 (20.8%)

Stage IV

106/3780 (2.8%)

ER: Estrogen; PR: progesterone; DCIS: ductal carcinoma in situ; HoR: hormone
receptor

of patients <40 years and 59% of patients ≥40 years were positive
(p>0.05, Table 3).
Hormone receptor (HoR) positivity (at least one positive hormone receptor) was found as 76%. HoR positivity was significantly higher in
patients over 40 years of age as compared to those <40 years (77% vs
71%, respectively, p=0.005). HoR was positive in 79% of pT1 cases.
However, HoR positivity rate was reduced as tumor diameter increased
(p=0.0001). HoR positivity was 77% in patients with pN0, and 69 %
in pN3 (p<0.029). HoR was positive in 94% of HGI patients. As HG
increased HoR positivity rate was reduced (p=0.0001).
In 23% of patients, HER-2 expression was positive according to results of immunohistochemical analysis (FISH or SISH test). This rate

was higher in young (<40 years) patients and pre-menopausal women,
although the difference was not significant (p>0.05). HER-2 positivity was detected in 24.5% of patients with IDC histopathology, and
14% in ILC and IMC cases (p=0.0001). ER positivity rate was 70% in
all patients, 68% in patients diagnosed with IDC, and 78% in those
diagnosed with ILC-IMC (p=0.0001).
HER-2 positivity did not show any significant difference according
to tumor size, however it significantly increased as lymphatic involvement and HG increased. HER-2 positivity rate was 20% in pN0 and
26.5% in pN+ patients (p=0.002); and 10% in HG1 and 28% in
HGIII cases (p=0.0001).
Molecular subtype distribution among cases was as follows: Luminal A
62%, Luminal B 15%, HER-2 Group 8.5% and Triple Negative 15%.
As patient age increased the likelihood of the tumor being Luminal A
molecular subtype also increased (p=0.006).
On analysis of the distribution of molecular subtypes according to age,
it was found that 64% of Luminal A subtype was detected in patients
≥40 age. However, Luminal B and triple negative group (TNG) tumors
were found at higher rates in patients below 40 years of age (p=0.044).
Out of all the pT1 cases, 66% were Luminal A, 15% were Luminal B,
6% were HER-2 positive and 12% were in the TNG group. As tumor
size increased the rate of patients with Luminal A and B molecular
subtypes decreased while rate of HER-2 positivity and TNG patients
increased (p=0.0001).
Out of all the pN0 patients, 64% was in Luminal A, 13.5% in Luminal B, 6% in HER-2 positive and 17% in TNG group. When the
molecular subtype variables were independently evaluated, it was
determined that with increasing lymphatic involvement stage the incidence of Luminal A type tumors decreased, while HER-2 positive
tumor rates increased. These findings were also statistically significant
(p=0.001). However, no significant relationship between lymphatic involvement and Luminal B and TNG subtypes was revealed.
Among HGI cases, 87% were Luminal A, 10% were Luminal B, 3%
were in the TNG molecular subtype. With increase in HG, Luminal
A subtype incidence decreased while the rates of Luminal B, HER-2
positive and TNG tumors increased (p=0.0001).

Discussion and Conclusions
Breast cancer incidence displays a rapid increase in Turkey. Breast cancer incidence had been previously calculated as 24.1/100,000 in 1993,
and it is estimated that by 2010 the same rate raised to 50/100,000.
These results show a two-fold increase in breast cancer incidence in
Turkey over the last 20 years (9-12).
In the USA, 6.6% of women diagnosed with breast cancer are under
the age of 40, while 33% are above 65 years (13). The median age is
61 years, with 25% premenopausal patients (13, 14). In our study,
the rate of younger patients is high: 17% of all cases were ≤40, 18%
were above 65 years with a median age of 51 years. In other words,
the median age was 10 years younger in our patients than those in
the USA. Furthermore, premenopausal breast cancer cases constituted
45% of our cases.
The incidence of young aged (≤40) breast cancer was shown to be high
in Asian and African countries reaching up to 30% (15). This is due
to the general population’ being younger in Turkey and other develop-
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Table 3. Characteristics according to age groups (<40 years x≥40 years)
Patient characteristic

Total Number

<40 years (%)

≥40 years (%)

Number of patients

11.385

17%

83%

p value

Pathologic T1 (<2 cm)

3.167

43%

50%

p=0.0001

Pathologic N0

2.599

44%

51%

p=0.001

Pathologic Stage 0, 1, 2

2.841

71.5%

77.5%

p=0.005

Histologic Grade 3

3.212

60%

48%

p=0.0001

ER

3.442

61%

71%

p=0.0001

PR

3.199

57%

59%

p>0.05

HoR

3.328

77%

71%

p=0.005

HER-2

1.703

26.5%

22.2%

p<0.05

Receptor positivity

Molecular subtype

1.692

17%

83%

Luminal A

1.054

56%

64%

p<0.05

Luminal B

247

19%

14%

p<0.05

HER-2 Positive

144

8%

8%

NS

Triple Negative

247

17%

14%

NS

ER: Estrogen; PR: progesterone; DCIS: ductal carcinoma in situ; HoR: hormone receptor

ing countries, and a higher young/old population ratio. According to
the data acquired from the Turkish Institution for Statistics (Türkiye
İstatistik Kurumu [TÜİK]), women under 40 years of age represent
68% of total female population in Turkey (16). In the USA, the rate of
women under 40 years of age is only 45% (14). This difference shows
a relative over-population in the younger subgroup and a relative increase in breast cancer in the younger age.
The identification of advanced staged breast cancer in younger women at the time of diagnosis is thought to be related to lack of screening programs among this subpopulation and the relatively higher
rate of false negativity due to higher density of the breast tissue (17).
The rates of clinical stage I and III breast cancer in patients under
40 years of age is 21% and 19%, while these rates are 29 and 13%
in the 50-59 aged subgroup, respectively. Another surprising result
was detected in patients above 70 years of age. In this group, the rate
of clinical stage I disease at first presentation was higher (26%) than
that of the group under 40 years, but lower than that of the 50-59
years of age group. The general disregard of diseases in the advanced
age group and their usually painless manifestation results in delay in
diagnosis. There is a general misbelief among our population that a
painless mass is harmless.
Similarly, the mean tumor size was 2.8 cm among those under 40 years
of age, while it decreased to 2.4 cm in the 40-69 year aged subgroup.
Evaluation of age groups according to pathological tumor stages revealed the following distribution: pathological stage I breast cancer was
detected in 22% of patients under 40 years and in 30% of those aged
50-59, and pathological stage III cancer was detected in 26 and 19%
of the same age groups, respectively.

102

In addition to the data above, in younger breast cancer patients the
rate of axilla positivity and HG were higher, ER and PR positivity were
lower and HER-2 positivity was also higher (17-20). In our database,
in patients under 40 years of age pN0 was 44%, HGIII rate was 60%,
ER positivity was 61%, PR positivity was 57%, and HER-2 positivity

was 26.5%, while in the more advanced aged group pN0 was 60%,
HG3 rate was 44%, ER positivity was 71%, PR positivity was 59%,
and HER-2 positivity was 23%.
The relatively dense breast tissue in premenopausal patients results in
the diagnosis of the disease at a more advanced stage (21, 22). Clinical
stage I and pN0 state breast cancer rates in premenopausal patients
were 24.5 and 47% while these rates were 27.2 and 53% in menopausal patients, respectively. In this particular group, ER positivity was
lower (66% vs. 73%) and PR positivity was a slightly higher (61%
vs. 58%) as compared to the menopausal group. The comparison between the two groups concerning molecular subtypes, Luminal A and
B breast cancer rates were similar, while HER-2 positivity (10% vs.
7%) and triple negative (16% vs. 13%) breast cancer rates were higher
in the premenopausal group.
The extensive application of population based screening programs
enables frequent detection of in situ breast cancers. Before the introduction of mammography into routine screening, DCIS was only
diagnosed when it became palpable and accounted for only 1% of all
breast cancers (23). Currently, DCIS is generally diagnosed as nonpalpable lesions and constitutes around 20-25% of newly diagnosed
breast cancer cases (23). Due to lack of fully organized population
based screening in our country, in our database DCIS represents
around 5% of all breast cancers. It is expected that the rate of detection of DCIS will soon rise due to the newly implemented fully
organized population based mammographic screening program in
Bahçeşehir, once gains wider spread and popularity. Indeed, in our
program that screened 6500 women between 2009-2012, 21% of
patients diagnosed with breast cancer had DCIS and 61% of them
were stage I patients (24). Moreover, the fact that 48% of breast cancer cases detected in this prospective clinical study were in the 40-49
years age group, the KSDB (Cancer Control Department) adjusted
the existing age limit for screening from 50-69 years to 40-69 years
of age as of 2012.
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“Invasive ductal carcinoma” is the most common histological type
of breast cancer, constituting 49 to 75% of invasive breast cancer according to various studies (25-28). According to our study, histological types of breast cancer were as follows: 79% IDC, 7% ILC, 10%
IMC and 4% other rare forms. Positive expression of ER and PR was
higher in ILC’s than in IDC cases (25-28). It is thought that hormone
replacement therapy results in increase of tumors of especially ILC
histology due to this increase in expression of hormone receptors (29).
Similar to the mentioned studies, in our database, rates of ER positivity in ILC and IMC (78%) were significantly higher than in IDC
(68%) (p=0.0001).
The pN0 rates in our patients with newly diagnosed IDC were 52%, while
it was 41% for those with ILC and IMC, similar to the literature (30).
The pathological stage of cases in our study was also more advanced in
ILC+IMC cases. The rate of stage I and II breast cancer was 76.5% for
IDC and 68% for ILC+IMC.
It is known that HER-2 positivity that is present in 20-30% of invasive
breast cancers is associated with decrease in overall and disease-free
survival along with reduction in chemotherapy response rates (31).
Various studies report ILC cases to be ER/PR positive, HER-2 negative, bcl-2 positive and p53 negative (32). Similar to the aforementioned reports in our study, among all cases with HER-2 expression,
the rate of tumors with IDC histopathology was found to be approximately 9-fold higher than tumors with ILC and IMC histopathology
(p=0.0001). HER-2 positivity was seen in 24.5% of patients with
IDC, and in 14% of cases with ILC and IMC (p=0.0001).
In developed countries, the mean tumor size is around 10 mm, and
the incidence of non-palpable breast cancer is 50% (33). According to
our database, the mean tumor size was 25 mm, and the tumor was ≤1
cm in 9.5%, ≤2 cm in 48%, between 2-5 cm in 46%, and >5 cm in
6% of all patients. pT1 tumors were detected in 43% of women under
40 years and in 50% above 40 years of age. With increasing tumor
size, axillary lymph node involvement incidence was also increasing.
Nemoto et al. (34) reported the rate of pN0 patients according to tumor size as 75% in tumors of 0.6-1.0 cm size, 66% in 1.1-2.0 cm size,
50% in 3.1-4.0 cm size and 35.5% in those >5 cm. In our study, the
pN0 rates in patients with pT1, 2 and 3 tumors were 61%, 42% and
18%, respectively. There was a parallel correlation between tumor size
and HG, as tumor size increased the HG increased. HGIII rate was
44% in pT1 patients, and 61% in pT3 patients.
Studies focused on the correlation of tumor size and hormone receptor revealed that there is a negative correlation between tumor size
and hormone receptor expression (35, 36). Similarly, in our patients,
hormone receptor positivity decreased as tumor size increased. The rate
of at least one receptor positivity was 79% in patients with tumor size
≤ 2 cm, whereas this rate was 73% in pT2, and 68% in pT3 patients.
A few studies assessing the relationship between tumor size and HER2 expression reported that HER-2 positivity rate was increasing with
growing tumor size (35, 36). In a study by Kong et al. (35), high levels
of serum HER-2 was found to be correlated with tumor size of ≥2 cm,
age (<35), menopausal status, stage III breast cancer, lymph node involvement and ER/PR negativity in univariate analysis, and multivariate analysis showed that as HER-2 serum levels increased overall and
disease-free survival was decreased. Our study partially supports these
data. HER-2 positivity was determined as 21.5% in pT1 and elevated
to 25% in pT2 cancers.

It is known that in developing countries breast cancer is seen in
younger ages, is diagnosed in more advanced stages, and the rate of
HGIII and triple negative cancers are higher (9, 10, 15, 36, 37). In
our National Breast Cancer Database, the rate of HGI was 5%, HGII
45%, and HGIII approximately 50%. Thus, in half of the patients
HG rates were as high as African/American race (37). The distribution
of cases according to age was similar to the general trend presented in
the literature; younger patients had a higher HG (13, 38-40). The rate
of HGI in patients less than 40 years of age were half the rate in the
group of 60-69 years, and the rate of HGIII (60%) was 16% higher
than the rate in the group of 60-69 years. If patients are stratified as
age <40 and ≥40 years, the rate of HGI was 2.6% and HGIII was 60%
in patients younger than 40, and 5% and 48% respectively in patients
aged ≥40 years.
Various studies show that there is a direct correlation between HG
and HER-2 positivity; as HG increases HER-2 positivity significantly
increases (41-43). In a clinical study by Hoff et al. (43), HER-2 positivity rate in HGI patients was found to be <1%. In addition, in our
study, out of all the HER-2 positive patients only 2% were HGI, 28%
were HGII and 70% were HGIII.
It is determined that rates of HR positivity of breast cancer patients in
developed countries are higher than the rates of patients in developing
countries. Indeed, in a USA based evaluation of 360,933 cases, ER
positivity was found in 79% of Caucasian, 72% of Asian and 63% of
African patients (37). Progesterone receptor positivity was also similar;
68% in Caucasian, 62% in Asian and 53% in African descent patients.
In 70% of our patients, ER was positive while PR positivity was 58%,
which is lower than the rate in Caucasians, similar to the rate in Asian
descent and higher than the rate in African descent patients.
Luminal A, B, HER-2 and TNG molecular subtypes in our database
were 62%, 15%, 8% and 15%, respectively. When these rates were
compared with western rates, the HER-2 and TNG molecular subtypes are found to be lower in our patients (44). In our younger patients (≤40 years), Luminal A, B, HER-2 and TNG breast cancer rates
were 56%, 18.5%, 8% and 17%, respectively. In the older subpopulation (50-59 years of age), these rates were 63%, 15%, 10% and 12%,
respectively. These results reveal that molecular subtypes indicating
worse prognosis were significantly higher in younger patients. This difference was more prominent in the group aged >70 years, with HER-2
positivity rate of 7.5% and TNG rate of 8.8%.
Evaluation of HG level according to molecular subtypes, show that
triple negative and HER-2 positive breast cancers have higher levels
of HG (44, 45). In a clinical study, the rate of HG3 according to
molecular subtypes was reported as 76% in TNG breast cancer, 67%
in HER-2 positive group, 15% in Luminal A and 47.5% in Luminal
B patients (45). According to our database 87% of patients with HGI
were Luminal A, 10% were Luminal B, and 3% were TNG subtype,
while none of the patients with HGI revealed to be HER-2 positive.
The rate of breast cancer patients with HG3 were; 83.5% in the triple
negative group, 82% in HER-2 positive group, 43% in Luminal A and
61% in Luminal B. Although the list of HGIII rates were similar to
the results of Spitale et al. (45), it was observed that our HGIII rates
in all molecular subtype groups were higher than the rates in developed countries. These findings, as was emphasized earlier, support the
statement that breast cancer has higher histological grade and worse
prognosis in developing countries.
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In another study evaluating molecular subtypes, Luminal A group
was shown to have a smaller tumor size, and less multifocality, lymph
node involvement and lymphovascular invasion (45). Spitale et al. (45)
compared molecular subtypes among 1214 patients, and found that
the mean tumor size was 19.6 mm in Luminal A and B, 22.6 mm in
HER-2 positive group and 26 mm in TN group, with the differences
showing statistical significance. In our patients, the rate of pT1 was
51% in Luminal A, 50% in Luminal B, 41% in TNG and 37.5%
in HER-2 group. As tumor size increases the rate of Luminal A and
B decreases, while HER-2 and TNG rates increase. In pT3 tumors,
HER-2 and TNG molecular subtypes showed a nearly 100% increase,
which is parallel to the findings of other studies stating that patients
with smaller size tumors have a better prognosis (44, 45). The pN0 rate
in our patients were 55% in Luminal A, 49.7% in Luminal B, 39.6%
in HER-2+ and 59.7% in triple negative group. This finding shows
that the risk of local spread is higher in the HER-2 positive group as
compared to TNG.
Triple Negative (TN) breast cancer incidence is higher in premenopausal women (43-45). In a study, 37% of TN breast cancers were detected in premenopausal women, and 13% of HER-2 positive patients
and 23% of Luminal A cases were premenopausal (45). In our study,
no statistically significant difference was found between Luminal A,
B and HER-2 positive groups and menopausal status, although TN
cancer rate was found to be 16.3% in premenopausal and 13.2% in
menopausal women.
The tumor proliferation is high in the HER-2+ molecular subgroup,
75% of these patients is high grade, and more than 40% display p53
gene mutation (44, 45). It represents nearly 5-10% of all breast cancers. In our study, 8.5% of the patient population was HER-2 positive. The greater tumor size and higher axillary involvement rate results
in worse prognosis in this group (44, 45). In our study population,
the increase in tumor size increased the number of patients in HER-2
positive group. 6.4% of pT1 patients, 10% of pT2 patients and 11.2%
of pT3 patients were found to be in this group. Similarly, in HER-2
group 6% of cases were pN0 whereas the rate of pN3 cases was threefold higher (18%).
Approximately 7-30% of patients are in the triple negative molecular
subtype, and the rate of TNG is higher in younger (<40 years of age),
premenopausal and Asian/African descent women (43-45). The rate
of patients in the TNG group was 14.6% in our patients and this rate
was lower than the rate in Asian and African descent races but higher
than the rate in some developed countries. The rate of TN breast cancer patients was 17.4% in the younger subgroup (≤40 years) while the
same rate was less than half of this rate in women over 70 years of age
(8.6%).
According to evaluation of our database, it can be concluded that our
patients are younger, have more advanced stage breast cancers and
worse prognostic factors than those patients in developed countries.
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