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THE RELEVANCE OF THE TOPIC

Breast cancer (BC) is the most common form of cancer among
women. About 500000 women die from this disease every year, and
the total number of new cases in the world every day is 1.67 million.
In other words, every 20 seconds in the world a woman is diagnosed
with BC, and every 5 minutes more than 3 women die from this
pathology. The most cases are in the USA, Canada, France, Israel,
Switzerland, the Baltic countries and the least in Japan. Occurs in the
countries of Central Asia and Africa.}?3

In 2015 in the Republic of Azerbaijan, 1751 new cases of BC
were identified. The number of registered patients amounted to more
than 10,000.4°

The study of immunohistochemical and molecular biological
aspects has created fundamental changes in the assessment of treatment
protocols and prognosis of BC.

In clinical practice and in numerous studies, “equivalents” of the
genetic classification assigned by immunohistochemical (IHC) analyze
are used to distinguish the types of breast cancer. Triple negative phe-
notype breast cancer (TN BC) is characterized by the absence or low
expression of estrogen receptors (ER), progesterone (PR) in the tumor,
as well as the absence of hyperexpression of HER2. Gene expression
analysis shows that the molecular pattern of triple negative phenotype
is similarto basal-like cancer (concordance rate - 70-90%). In addition,
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as a basal-like "genetic"” variant, TN BC is often associated with muta-
tions in the BRCA genes: the frequency of these mutations in TN BC
ranges from 16% to 42%.5"8

The term "triple negative breast cancer phenotype” is used to
describe a group of tumors with low or absence of estrogen, progesterone,
and HER2 expression. TN BC is 10-17% of BC detected worldwide,
about 200000 cases per year.>°

Unlike other subtypes of BC, patients with TN BC have a more
aggressive course, characterized by early progression, high incidence
of visceral metastases and metastases to the brain after treatment of the
localized disease.!!1?

According to the systematized data, "triple"-negative cancer oc-
curs in 15.0-30.0% of patients, at a relatively early age; characterized
by high rates of BRCAL gene mutations, an aggressive clinical course
and a negative prognosis, and it ranks second in the frequency of
relapses after organ-preserving operations on the breast (6.1%). Based
on literature data, these tumors are larger in size, have a high metasta-

6 Bliyev, C.O. Hormon reseptor miishat, HER2 manfi metastatik siid vazi Xerganginda hormonotera-
piyanin metronom kimyaterapiya ilo birge toyini vo effektivliyi / C.©.9liyev, S.E.Rohimzads,
L.9.Malikova [va b.] // Azarbaycan Onkologiya Jurnals, - 2019. Ne 2, - 5. 52-55.

" Garrido-Castro, A.C. Insights into molecular classifications of triple-negative breast cancer:
improving patient selection for treatment / A.C.Garrido-Castro, N.U.Lin, K.Polyak // Cancer
Discov., 2019. Ne 9, - p. 176-198.

8 Lee, E. Progestogen levels, progesterone receptor gene polymorphisms, and mammographic
density changes: results from the Postmenopausal Estrogen/Progestin Interventions Mam-
mographic Density Study / E.Lee, S.A.Ingles, D.Van Den Berg [et al.] // J. fiir Menopause, -
2012, v. 19, Ne 3, - p. 302-310.

9 Lehmann, B.D. Identification of human triple-negative breast cancer subtypes and preclinical
models for selection of targeted therapies / B.D.Lehmann, J.A.Bauer, X.Chen [et al.] // J.
Clin. Invest., - 2011, v. 121, - p. 2750-2767.

10 HﬂTHI/IHKI/Iﬁ, n. CKpI/IHI/IHF paka MOJIOYHOM JKeJIe3bl: TEKYIHUE NOCTUKCHUSA, IEPCIICKTUBBL U
HoBble TexHonorun / W.ITstaunkuii, O.ITyukoBa, B.I'omOoseBckuii [u ap.] / Bonpocs! oB-
kostoruy, - 2019, 1. 65, Ne 5, - ¢. 664-671.

11 E| Sayed, R. Endocrine and Targeted Therapy for Hormone-Receptor-Positive, HER2-Ne-
gative Advanced Breast Cancer: Insights to Sequencing Treatment and Overcoming Resis-
tance Based on Clinical Trials / R.El Sayed, L.EI Jamal, S.El Iskandarani [et al.] // Frontiers
in oncology, - 2019, v. 9, - 510 p.

12 De Laurentis. Treatment of triple negative breast cancer (TNBC): current options and future
perespektives / De Laurentis, D.Ciannielo, R.Caputo [et al.] // Cancer Treat Rev., - 2010, v.
3, - p. 80-86.
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sis potential, are more or less sensitive to chemotherapy protocols con-
taining anthracyclines and taxanes; the survival rates of patients are
relatively low. Due to the absence of a Target object, the only general-
ly accepted method of systemic treatment is chemotherapy.t314

The parameters of the problem of “triple” - negative breast can-
cer in the Republic of Azerbaijan, the frequency of occurrence by re-
gions have been studied very superficially or have not been studied at
all. All listed confirm the relevance of the current study.

Research objects: The basis of the research was the data of 769
patients with a histologically verified TN BC diagnosis who under-
went inpatient examination and treatment at the National Center of
Oncology of the Ministry of Health of the Republic of Azerbaijan dur-
ing 2015-2019, as well as the data obtained at the Department of In-
formatics and Statistics of the Ministry of Health of the Republic of
Azerbaijan. For the study BRCA1, BRCA2 mutation, the genetic ma-
terials of 245 BC patients aged 21 to 87 who applied to National Center
of Oncology of the Ministry of Health of the Republic of Azerbaijan
during 2015-2019 were analyzed.

The purpose of the research is to study the characteristics of
the incidence of breast cancer in the administrative-territorial regions
of the Republic of Azerbaijan, to determine the risk factors for the
occurrence of the disease.

Research objectives:

1. Study of epidemiological features of TN BC in the population
of breast cancer patients in the Republic of Azerbaijan

2. Study of morbidity indicators of “triple” -negative BC in dif-
ferent regions of the Republic;

3. Determination of mortality rates of patients with TN BC by
regions;

4. Definition of important factors in the risk of developing TN BC.

13 Chavez, K.J. Triple negative breast cancer cell lines: one tool in search for better treatment
of triple negative breast cancer / K.J.Chavez, S.V.Garimella, S.Lipkowitz // Breast Dis., -
2010, v. 32, Ne 1-2, - p. 35-48.

¥ iy, Y. Impact of polysomy 17 on HER? testing of invasive breast cancer patients / Y.Liu,
L.Ma, D.Liu [etal.] // IntJ. Clin Exp Pathol., - 2013, v. 15, Ne 7, - p. 163-173.
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Research methods

In the study, morbidity and mortality indicators of TN BC were
analyzed in different administrative-territorial regions of Azerbaijan
during 2015-2019. When analyzing the quantitative indicators of
morbidity with TN BC, extensiveness, intensity, age-standardized, as
well as attack rate, aggressiveness and 5-year survival rate were stu-
died. Important factors in the risk of occurrence of TN BC have been
identified.

Main provisions of the dissertation

1. The main epidemiological characteristics of triple negative
breast cancer in different administrative regions of the Republic should
be studied.

2. It is necessary to take into account the important risk factors
of the occurrence of TN BC in regions with a high level of morbidity
with this pathology.

3. Special oncological care for persons over 50 years of age is
required by their doctors in the organization of preventive measures
for TN BC.

Scientific novelty of the study

The results of the study determined the level of morbidity and
mortality of TN BC in different administrative-territorial regions, and
identified important risk factors for TN BC in the Republic of Azer-
baijan. In addition, the economic regions with high and low TN BC
morbidity and mortality rates were determined.

Practical significance of the study

The research findings will be the basis for developing the
necessary measures for the initial diagnosis and prevention of this
pathology in regions with a high incidence rate of TN BC. The
results are also important in post-treatment prediction and selection
of surveillance strategy.

Approbation of the dissertation:

The materials of the dissertation were presented at the scienti-
fic-practical conference of young scientists and specialists of the
National Center of Oncology dedicated to the National Revival Day
(Baku, 2017), at the 1st International Symposium on "Innovations in
Surgery™” (Baku, December 1, 2018), Materials of the scientific prac-
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tical conference dedicated to the birthday of national leader H.A.Aliyev
(Baku, 2018 and 2019), Scientific conference on Modern approach to
diagnosis and treatment of malignant tumors" (Baku, May 3-5, 2019),
International scientific - practical conference on Innovations in surgery
(Minsk, November 1, 2019), XI congress of oncologists and radiolo-
gists of the CIS countries (Kazan, 2020), VI All-Russian conference
on molecular oncology (Moscow, December 21-23, 2021),11 Interna-
tional Karabakh-Applied Sciences Congress (Baku, November 8-10,
2021), at the XI1I congress of oncologists and radiologists of Eurasian
and CIS countries (Nursultan, 2022).

The results of the dissertation were reported and discussed at
the interdepartmental meeting of National Center of Oncology of the
Ministry of Health of the Republic of Azerbaijan (7 July, 2023 proto-
col Nol), at the scientific seminar of the FD 1.02 Dissertation Coun-
cil operating under NCO of the Ministry of Health of the Republic
of Azerbaijan (3 November, 2023 protocol No2).

The main theoretical and practical provisions of the dissertation
are reflected in 15 published scientific works. Scientific works on the
topic of the study were published both in Azerbaijan (5 articles,
3 theses), and in foreign journals (3 article, 4 theses).

Application of the study

The results of the research are used in the lectures and practical
work at the Oncology Department of Azerbaijan State Advanced
Training Institute for Doctors named after A.Aliyev. Practical recom-
mendations are used in the experimental work of the Department of
General Oncology of the National Center of Oncology of the Ministry
of Health of the Republic of Azerbaijan.

The organization in which the dissertation is carried out

The dissertation work was carried out at National Center of
Oncology of the Ministry of Health of the Republic of Azerbaijan.

The volume and structure of the dissertation

The dissertation is presented on 151 pages of typewritten text
(206835 characters) consisting of an introduction (7976 characters),
literature review (61957 characters), chapters of material and met-
hods (26871 characters), 3 chapters of personal research (71224 cha-
racters), results (34631 characters), conclusions and practical recom-
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mendations (4176 characters) and references (34400 characters). The
list of references includes 166 sources. The dissertation contains 18
tables and 11 figures.

MATERIALS AND METHODS

Epidemiological analyses of "triple-negative” breast cancer
among the female population of the Republic of Azerbaijan were
based on patients aged 21 to 87 years with a histologically verified
diagnosis of TN BC underwent inpatient examination and treatment
at the National Center of Oncology of the Ministry of Health of the
Republic of Azerbaijan during 2015-2019, as well as data obtained at
the Informatics and Statistics Department of the Ministry of Health
of the Republic of Azerbaijan.

The following indicators were mainly evaluated in the study:

— intensity indicator (per 100,000 population);

— extensiveness coefficient (%);

—standardized indicator (per 100,000 population);

— total mortality rate (per 1000 population);

— case fatality rate (in %);

— attack rate (per 100,000 population);

— aggressiveness rate;

— b-year survival (%).

The above indicators are calculated according to the methodol-
ogy proposed by the World Health Organization.

The standardized indicator of TN BC incidence was determined
by the direct standardization method and consisted of three stages:

1. Calculation of the intensity indicator per 100,000 population

2. Calculation of average standards

3. Calculation of standardized indicators.

In order to achieve the goal, the Republic territory is divided
into 11 economic-territorial regions, based on the recommendations
of the National Academy of Sciences and the State Statistics Com-
mittee. Information about the number of population in the Republic
was taken from the Informatics and Statistics Department of the Min-
istry of Health of the Republic of Azerbaijan.
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Figure 1. Histopathological images of "“triple negative' breast cancer.

At the next stage of our research work, the BRCA1, BRCA2 mu-
tation was studied in BC patients. In this regard, during 2015-2019, ge-
netic materials of 245 patients with BC aged 21 to 87 years were analyzed.
The isolation of genetic material from peripheral blood was carried out
by the colony method.

In the research work, the factors that may lead to the develop-
ment of TN BC were analyzed. In this regard, a special questionnaire
was developed based on the medical histories and anamnesis of 136
patients with TN BC who were treated in National Center of Oncology
of the Ministry of Health of the Republic of Azerbaijan.

The questionnaire recorded the age of the patients, the age at
the beginning of the menstrual cycle, the number of pregnancies and
abortions in the anamnesis, the age of the first pregnancy, the dura-
tion of breastfeeding and the use of contraceptives.

Correlation analysis of the indicators of the health status of TN
BC patients was performed using the EXCEL for Windows xp appli-
cation program on a personal computer.

Research Results and Discussion
Morbidity and mortality rates of "triple-negative' breast cancer
in the Republic of Azerbaijan
Breast cancer occupies the first place for the incidence of malig-
nant tumors among female population of the Republic of Azerbaijan,
and the extensiveness rate of "triple-negative” breast cancer in the
Republic is 9.4%.



The analysis of statistical indicators of the incidence of "triple
negative" breast cancer in the Republic was carried out. The extensi-
veness indicator in Baku is the highest among the regions, it amount-
ed to 7.4%, which is 1.3 times less than the Republican indicator.
The level of extensiveness of triple negative breast cancer was very
low in the Guba-Khachmaz, Mountainous-Shirvan, Absheron econo-
mic regions and amounted to 1.3%, 1.7% and 2.2%, respectively.
These indicators were 7.2, 5.5 and 4.2 times lower than the republi-
can indicator, respectively. This figure was 2.5% in Nakhchivan,
2.9% in Sheki-Zagatala, 3.3% in Ganja-Gazakh, 4.5% in Lankaran
and 6.4% in Aran. It should be noted that the extensiveness of "triple
negative" BC for the country was 9.4% (Fig. 2).

The analysis of the extensiveness indicators showed that the
highest extensiveness indicator in the Ganja-Gazakh economic region
was recorded in the city of Naftalan (4.4%), and the lowest in the
Goygol district (1.6%). This figure was 3.7% in Dashkasan, 3.4% in
Gadabey, 3.3% in Samukh, 3.2% in Tovuz, 2.7% in Goranboy, and
2.7% in Shamkir district. In Agstafa, Gazakh regions and Ganja city,
the extensiveness indicator was 3.0% and was equal to the overall
regional indicator.

9.4%

(=]
=

1

=T S TR O I = e B = = Y =
T R

Figure 2. Extensiveness of ""Triple negative' breast cancer in
economic regions of the Republic of Azerbaijan (%0)
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In the Guba-Khachmaz economic region, high levels of the
extensiveness of "triple negative" breast cancer were recorded in
Khachmaz, Siyazan and Shabran regions, and the extensiveness indi-
cator in these regions was 6.1%, 6.0% and 3.8%, respectively.

In the Lankaran economic region, the highest level of the ex-
tensiveness indicator of TN BC was recorded in Lerik district (6.3%),
and the lowest level was recorded in Yardimli district (2.3%). In
Lankaran region, this indicator was higher than the general regional
indicator, it was 4.9%. In Jalilabad, Masalli and Astara regions, it was
lower than the general regional indicator and was 4.0%, 3.2% and
3.0%, respectively.

In the study of the intensity indicator, the highest intensity indicator
of "triple-negative™ BC was recorded in Baku, and this figure was 11.7
%0000, Which is 3.1 times higher than the general republican indicator.

The intensity index in Aran, Sheki-Zagatala, Lankaran and Ganja-
Kazakh economic regions was higher than the republic index and was 6.7
%0000, 4.5%000, 4.1%0000 and 4.0 %000, respectively. In the Absheron,
Nakhchivan, Guba-Khachmaz and Mountainous-Shirvan economic
regions, the intensity indicator was lower than the republican indicator
and was recorded as 3.4%o000, 2.6%0000, 2.2%0000 and 1.9%o000, respectively.
The intensity index of "triple-negative" BC was 3.7 %oo00 (Fig. 3).

14 CIfCICICICI
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Figure 3. Intensity indicator of " Triple negative' breast cancer
in economic regions of the Republic of Azerbaijan (%oo00)
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As shown in the Figures 1 and 2, the highest extensiveness and
intensity indicators among the regions of the republic were observed
in Baku, and these indicators were 7.4% and 11.7%oo00, respectively.

The highest intensity indicator in the Guba-Khachmaz econo-
mic region was recorded in the Siyazan, and this figure was 3.2 times
higher than the regional indicator (2.2%0000), amounted to 7.2%g000. In
Shabran, this indicator is higher than the regional indicator, equal to
4.9%0000. In Gusar and Khachmaz regions, the intensity index was
low and was 1.5%0000 and 0.7%000, respectively. The intensity index
for the entire region was 2.2 %/oo00.

The statistical analysis showed that the attack rate is different
in seperate regions of the Republic. Thus, the highest attack rate was
recorded in Baku and was 92.8%q000, While the lowest attack rate was
4.1%0000 and was recorded in Lankaran economic region. In the Aran,
Ganja-Gazakh, Sheki-Zagatala and Absheron economic regions, the
attack rates of "triple negative" BC were higher than the republican
indicator (22.30/0000), It was 49.8 %o000, 43.1 %0000, 42.4%0000 and 28.8%0000
respectively. This indicator was 15.0 %00 in Guba-Khachmaz,
7.6%000 in Mountainous Shirvan, 6.6%o000 in Nakhchivan and was
lower than the republican indicator (Fig. 4).

It should be noted that the attack rate of triple-negative BC for
the country was 22.3 %ooo0.

0!’0000

100
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80
70
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30
40
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20
10
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Figure 4. Attack rate of "triple-negative’ breast cancer in
economic regions of the Republic of Azerbaijan (%oo00).
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It is known that some errors are encountered in the analysis of
mortality rates of malignant tumors. However, from an epidemiologi-
cal point of view, the mortality rate is considered a valuable source
of information about trends in the health status of the population. The
case fatality rate is a measure of the severity of the disease.

Mortality indicators of "triple negative™ BC were also calcula-
ted for seperate economic regions of our republic. The mortality rate
with this pathology was high mainly in Baku, Sheki-Zagatala and
Aran economic regions and was 4.5%po00, 3.8%0000and 3.3%o000,
respectively. The lowest mortality rate was in Guba-Khachmaz eco-
nomic region, it was 1.1%o00. In other regions, this indicator was
Mountainous-Shirvan-2.8 %o, Ganja-Gazakh- 2.2%0000, Lankaran
2.1%0000, Nakhchivan-2.0 %0000, Absheron- 1.7 %go00. For the country,
the mortality rate from "triple-negative" BC was 1.5 %o000(Fig. 5).

D.":DDDD
) 4.5

Figure 5. Mortality rate of "triple-negative’ breast cancer patients in
different regions of the Republic of Azerbaijan (%oo00).

The study showed that the mortality rate of TN breast cancer in
many economic regions of the republic is relatively higher than the
republican rate. The highest level of the case fatality rate was observed

13



in Sheki-Zagatala and Mountainous-Shirvan economic regions, and
this figure was 35.7% and 33.3%, respectively, and was 2.9 and 2.7
times higher than the republican indicator, respectively. Also, this
indicator was higher in the economic regions of Lankaran (22.1%),
Nakhchivan (21.5%). It was 16.6% in Guba-Khachmaz, 15.4% in
Ganja-Gazakh, and 14.2% in Baku. In the Aran and Absheron eco-
nomic regions, this indicator was lower than the republic an index
(12.0%), and was 10.3% and 10 %, respectively. The total case fatality
rate of TN BC for the Republic is 12 % (Fig. 6).
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Figure 6. Case fatality rate of patients with "triple-negative breast
cancer in different regions of the Republic of Azerbaijan (in %).

One of the important factors determining the level and diversity
of morbidity indicators is the availability of specialized care and the
integrity of registration that is a disease aggressiveness index. Statis-
tical analysis showed that the indicator of aggressiveness in Moun-
tainous Shirvan economic region is quite high. Thus, the aggressive-
ness index in this region was 1.5 that is 3.8 times higher than the re-
publican indicator. The total indicator for the country was 0.4. In
other economic regions, aggressiveness index of TN BC is shown in
the table below (Table 1).
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Table 1
Disease aggressiveness index of "'triple-negative™ breast cancer
in different regions of the Republic of Azerbaijan

Regions Disease aggressiveness index
Absheron 0,5
Baku 0,4
Lankaran 0,5
Mountainous Shirvan 1,5
Aran 0,5
Ganja-Gazakh 0,5
Shaki-Zagatala 0,8
Guba-Khachmaz 0,5
Nakhchivan 0,8
Republic 0,4

Age standardization is an important statistical method to com-
pare disease rates, or other health indicators, between populations.
This method eliminates the effect of age structure on the comparable
indicators of the disease. Standardization is necessary to compare
two or more populations that differ in several key parameters such as
age, race and socioeconomic status that independently affect mortali-
ty risk. In study, age standardized incidence rate of “triple negative"
breast cancer were calculated. As shown in the table, this nosological
form was not found in women aged 0-17 years. The highest rate was
recorded in the 50-59 age group. After the age group of 50-59, a de-
crease in indicators was recorded. The age-standardized incidence
rate of "triple negative" BC was 3.7 %oo000.

It is important to note that “triple negative™ BC was not recorded
in women under the age of 18 during the study.

The increase in the incidence of "triple negative™ BC mainly
begins in the 30-39 age group. In most economic regions of the re-
public, the peak of the disease occurred in the 40-49 and 50-59 age
groups. Only in Guba-Khachmaz and Nakhchivan economic regions,
this indicator was recorded in the 60-69 age group. In the age group

15




of 70 and older, the age-standardized incidence rate for this nosological
form was relatively low.
Table 2
Age-Standardized incidence rate of "triple negative™ breast
cancer in the Republic of Azerbaijan

Age Intensity Average Standardized rate
(®/0000) standard (*oooo )

0-17 - 242251 -
18-29 0,3 19668,0 0,06
30-39 2,2 15478,5 0,3
40-49 7,3 12769,1 0,9
50-59 8,7 14889,6 1,3
60-69 11,7 84414 1,0
70 < 3,4 4528,3 0,1

) 3,7 100000 3,7

Among the regions, the highest age-standardized incidence rate
was recorded in Baku city, Sheki-Zagatala and Aran economic region,
and these indicators were 6.1%q000, 4.4%0000 and 4.1%o000, respectively.

In Baku this pathology are not found in women under 30 years of
age. Age standardized incidence rate increases from the age of 30. The
"peak” incidenc of the disease was recorded in the 50-59 age group, that
the age standardized incidence rate was 2.4 %q000. Regardless of age, the
age standardized incidence rate for the city was 6.1%o000.

In the Sheki-Zagatala economic region, the incidence of this
pathology was recorded from the 40-49 age group. The highest rate
was observed in the 40-49 and 50-59 age groups, and the age-stan-
dardized rate for both age groups was 1.9%0000. Starting from the 60-
69 age group, a decrease in morbidity was observed, and its standar-
dized indicator was 0.6 %o000. The age standardized incidence rate of
"triple-negative" BC for the general region was 4.4%g000.

In the Aran economic region, the highest incidence was recor-
ded in the 50-59 age group (1.8 %oo00). The age-standardized inciden-
ce rate of "triple negative" BC for the general region was 4.1 %ooo0,
regardless of age.
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Thus, epidemiological analysis of the incidence of TN BC in
the Republic of Azerbaijan showed that the extensiveness indicator
for the republic was 9.4%. The level of morbidity indicators of TN
BC across the Republic is relatively high, the intensity indicator is
3.7%0000, and the attack rate is 22.3%g000. The "peak” incidence rate
of TN BC occurs in the 50-59 age group, so the age-standardized in-
cidence rate for the whole republic is 3.7 %oo00. In many regions of
the republic, the mortality and case fatality rate of TN BC were rela-
tively higher than the republic indicator.

Detection of activating point mutations of BRCA 1/2 genes
in breast cancer patients.

Breast cancer is a multi- factorial disease and its progression is
closely related to both the influence of environmental factors and the in-
dividual characteristics of the genome. Heredity is a risk factor capable
of causing the development of breast cancer. The share of breast cancer
based on inherited mutations is between 5% and 10% of the total num-
ber of patients. Mutations in the BRCAZ1/2 genes account for 30% of all
hereditary cases. According to modern understanding, BRCA1 and
BRCAZ2 genes act as classic tumor suppressors. An international databa-
se consists of different mutational variants of BRCAL/2 genes with cli-
nical significance from different regions and populations.

Currently, it is known that a number of activating mutations of the
BRCAL/2 genes are found in all countries of Eastern Europe and Asia
with different frequency of occurrence. The detection of mutations of
these genes allows the implementation of targeted treatment and preven-
tion options of BC depending on the individual genotype.'>

In the next stage of our study, the mutation of BRCA1 and

15 Dvorah A., Luna K., Israela L. et al. The Founder Mutations 185delAG and
5382insC in BRCAL and 61 74delT in BRCA2 Appear in 60% of Ovarian
Cancer and 30% of Early-Onset Breast Cancer Patients among Ashkenazi.
American Journal of Human Genetics. 1997. v.60, -p.-505-514

16 Brenda B.J. Hermsen, Paul J. van Diest, Johannes B., et al. Low prevalence of
(pre) malignant lesions in the breast and high prevalence in the ovary and
Fallopian tube in women at hereditary high risk of breast and ovarian cancer.
International Journal of Cancer. 2006, v.119, -p.1412-1418
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BRCAZ2 genes was investigated among breast cancer patients. Detec-
tion of activating point mutations of BRCA 1/2 genes was performed
in 245 patients diagnosed with breast cancer. In all cases, the diagnosis
was confirmed morphologically. Patients were divided into 4 sub-
groups according to the criteria given in Table 3.

Table 3
Number of mutations detected in BRCA 1/2 genes in BC patients

Ne The name of the Number of Mutation Age
subgroup patients frequency groups
" Cancer in Istand znd | A2 1wz | 3587
0, 0,
degree blood relatives (50,1%) (10.6%)
2. | Age group: Patients un-
der 35 years of age with
and without a family (128/) (%509) 21-35
history of breast cancer ° 0
diagnosis
3. | Bilateral breast cancer 0 3/28
28 (10,6%) (10,7%) 45-65
4. | Hormonal status: triple 0 4/35 )
negative breast cancer 35 (13,3%) (11,4%) 49-69
Total number of patients 23/245
245 (9.8%) 21-87

Taking into account the world literature and our personal expe-
rience, the selection of patients for the study was based on the follo-
wing criteria: family history of oncology, age of the patient at the
time of diagnosis, bilateral (synchronous, metachronous) BC.

The study was approved by the ethical committee of National
Center of Oncology. The voluntary consent of all patients to be infor-
med about these procedures was the absolute condition for inclusion
in the examination.

Table 3 presents the subgroups, the number of patients in each
group, the number of detected mutations, and the age groups of pa-
tients in each subgroup.

The most patients were observed in the subgroup with family
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history. The age of all examined patients was 21-87 years old. The
patients were tested for BRCA1/2 gene mutations. Testing was per-
formed by genetic specialists as part of medical genetic counseling.

Activating point mutations were analyzed in each group of
patients. The largest number of patients and women carrying
BRCA1/2-mutations were in the family history group. Of 132 patients
with BC, 11 were carriers of hereditary mutations: BRCAL gene
mutations were found in 10 women and BRCA2 gene mutation in
one woman. The age of the patients was between 35 and 87 years.

As can be seen from the table 3, there were 50 patients (19%)
in the group of women under 35 years of age, and BRCA1/2 muta-
tions were detected in 5 of them (10%).

35 of the 245 patients in study were included in the TN BC
subgroup. In 4 of them (11.4%), BRCA-1 and BRCA-2 gene muta-
tions were detected.

Risk factors for Triple Negative Breast Cancer

Aggressive TN BC is one of the less common forms among
breast cancer subtypes, accounting for approximately 10-20% of all
BC. The main risk factors of TN BC include genetic predisposition,
age, estrogen levels. Women with a family history of a first-degree
relative (mother, daughter, sister) who underwent BC at a young age
have a higher risk of TN BC. Disorders in the reproductive system in
women, lack of births or births at a late age, endocrine-metabolic fac-
tors, genetic factors, BC in blood relatives (hereditary and familial
BC), the presence of breast-ovarian cancer are considered risk factors
of TN BC.

In the next stage of our research, factors that may lead to triple ne-
gative breast cancer progression have been analyzed. For this purpose, a
special questionnaire was prepared based on the medical histories and
anamnesis of 136 patients treated with the diagnosis of TN BC at Natio-
nal Center of Oncology of The Ministry of Health of The Republic of
Azerbaijan. The questionnaire asked about the age of the patients, the
age at the beginning of the menstrual cycle, the number of pregnancies
and abortions in the anamnesis, the age of the first pregnancy, the dura-
tion of breastfeeding and the use of contraceptives.

The highest triple negative breast cancer incidence was record-
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ed in the 50-59 and 60-69 age groups. The lowest incidence rate was
recorded in the 17-29 and 30-39 age groups, which were 1.6% and
5.5%, respectively.

Table 4
Patient characteristics
Age of onset of menstrual cycle
<12 207 patients 27,2%
12-13 408 patients 53,7%
>14 145 patients 19,1%
Number of pregnancies in the history:
Not having any 61patients 8,1%
pregnancy:
Abortion and 543patients 71,2%
miscarriage
birth:

1 67patients 8,8%

2 414patients 54,4%

more than 3 218patients 28,7%

First pregnancy age, years
<20 212patients 27,9%
21-24 246patients 32,3%
25-29 173patients 22,7%
>30 123patients 8,8%
Breastfeeding period, months:

Never: 61 8,1%

<6 347 45,6%

6-11 212 27,9%

>12 78 10,3%

Body weight

Normal weight 201 26.5%
I Class obesity 352 46,3%
Il Class obesity 140 18.4%
I11 Class obesity 67 8.8%
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According to the gynecological anamnesis data of the studied
TN BC patients, the menstrual cycle in women started mainly between
the ages of 11 and 13. Thus, Thus, the menstrual cycle began in 207
women (27.2%) before the age of 12, in 408 women (53.7%) at the
age of 12-13, and in 145 women (19.1%) after the age of 14. 67 pati-
ents (8.8%) had 1 birth, 414 patients (54.4%) had 2 births, and 218
patients (28.7%) had more than 3 births.

543 patients (71.2%) had abortions in their anamnesis. Among
them, 151 patients (19.8%) had 1-3 abortions, 219 patients (28.7%)
had 4-5 abortions, and 173 patients (22.8%) had more than 5 abor-
tions. 61 patients (8.1%) had no history of pregnancy.

Most of the patients had their first pregnancy between the ages
of 21-29 (55%). 212 patients (27.9%) had their first pregnancy before
the age of 20, and 123 patients (8.8%) after the age of 30.

It is known that breastfeeding reduces the risk of developing
breast cancer in women. 8.1% of the patients in the study never had a
history of breastfeeding. 347 women (45.6%) had a history of breast-
feeding for less than 6 months, 212 women (27.9%) had a history of
6-11 months, and 78 women (10.3%) had a history of breastfeeding
for more than 1 year.

Overweight was recorded in 73.5% of the women included in
our study. At this time, 46.3% of women had | class degree obesity,
18.4% had Il class obesity, and 8.8% had 11 class obesity.

Thus, according to our results, factors such as early menarche,
history of abortion and miscarriage, breastfeeding for less than 6
months, and overweight were more common in TN BC patients.

CONCLUSIONS

1. In the Republic of Azerbaijan, extensiveness indicator of TN BC is
9.4%. Among the regions of the republic, the highest extensiveness
rate is recorded in Baku, and the lowest level is recorded in the
Guba-Khachmaz economic region, and these figures were 7.4%
and 1.3%, respectively. [4, 11]

2.The incidence indicators of TN BC in the Republic is relatively
high, the intensity indicator is 3.7%000, and the attack rate is 22.3%go00.
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Among the regions, the highest intensity indicator was recorded in
Baku - 11.7 %0000, and the lowest in the Mountainous Shirvan eco-
nomic region - 1.9%000. The highest attack rate was recorded in
Baku - 92.8%000, and the lowest in Lankaran economic region -
4.1%0000. [8, 12]

3. The mortality and case fatality rate of TN BC in many regions of
the republic were relatively higher than the republican indicator,
and these indicators for the republic were 1.5%000 and 12.0%000,
respectively. Among the regions, the highest mortality rate was in
Baku - 4.5 %0000, and the lowest was 1.1 %oo00in Guba-Khachmaz
economic region. The highest case fatality rate was recorded in
Sheki-Zagatala - 35.7%, and the lowest in Absheron economic re-
gion - 10.0%. [2,15]

4.The peak incidence rate of TN BC in the republic occurs in the 50-
59 age group, so the age standardized incidence rate for the whole
republic is 3.7 %/o000.[10]

5. The frequency of activating point mutation of BRCA 1/2 genes in
patients with breast cancer in Azerbaijan is 11.03%.0f the 245 pa-
tients we studied, 35 were diagnosed with TN BC, and BRCA-1
and BRCA-2 gene mutations were detected in 4 of them.[3,9]

PRACTICAL RECOMMENDATIONS

1. In the Republic of Azerbaijan, public health and social events should
be held for prevention and early detection of TN BC among the
population, and the use of mass media and social networks should
be expanded to inform the population.

2. Health care services in economic regions with a high incidence of
TN BC should be improved, human resources should be strengt-
hened and the material and technical base should be upgraded to
the level of modern standards.

3. Due to the high level of age standardized incidence rate of breast
cancer in women over 50 years of age, those belonging to this age
group should be given special oncological care by doctors of prac-
tical health.

4. In order to improve the quality of life, patients with TN BC are
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firstly recommended to regularly engage in sports, aerobic exer-
cises, and healthy nutrition. These factors will help patients to feel
better.

. Stress management is also important in this process. Relaxation
techniques such as yoga, meditation or deep breathing techniques
can be applied to patients.

. It is possible to improve the quality of life by being surrounded by
friends and family members who can provide social support, as
well as by working with specialists in various fields such as psy-
chological support, nutritional counseling, physiotherapy and
medical social services to facilitate the treatment process.

. Life expectancy and course of disease in TN BC vary depending
on the stage of the cancer at diagnosis, response to treatment, and
other personal factors. Early diagnosis and effective treatment cer-
tainly increase survival rates.

List of published scientific works on the top of the dissertation

. AmueB/].A.3a06051€BaeMOCTh U CMEPTHOCTh OT PaKa MOJIOYHOM yKene-

3bl B A3sepOaiimkanckoit Pecriyonmke 3a mepuon 2000-2016 rr. /

®.A Mappaannsi, 111.P.Anmuesa, ®.K.Ammesa, 2.6.Mancypos // Me-

JMIUHCKUE HOBOCTH, -PecryOmuka benapycs, -2018. Ne2, -¢.66-68.

. Mapnauner ®.A., ®.K.Anmuea, K.b.®apxanzane. Anuesa III.P.

OnueMHOJIOTHUECKHE acMeKThl  «triple-negative» paka Moi04-

HOIl *kene3bl B Asepbaiimkanckoii Pecryomuke / Umummilli lider

H.O.Oliyevin ad giinlino hosr olunmus elmi-praktiki konfransin

materiallari, -Baki: - 2018. - 5.46-48

. Bagirova E.E. Azarbaycan populyasiyasinda siid vozi vo yumurta-
liq xargongi olan xastolordo BRCA1/2 genloarinin agressiv mutasi-
yalar1 / S.Q.Mehdizads, A.S.Nacofova, S.R.Oliyeva, X.U.Salma-
nova, R.R.Soltanova, E.B.Mansurov, L.©.Malikova // Azarbaycan
Onkologiya jurnali, - Baki: -2019. Nel.-s.44-48.

. Forhadzads K.B., Oliyeva S.R. Baki soharindos “triple”-neqativ siid
vozisi xorgangi ilo xastolonmo // Umummilli lider H.9.9liyevin ad
giiniine hasr olunmus elmi-praktiki konfransin materiallari, -Baki:
-2019.-5.24-25.

23



5. Anuea III.P. Hekoropble craTUCTHUECKHE acleKThl «Tpurmmn»-
HeraTUBHOM (OpMBbI paka MosIo4HOM xkene3bl» // Tezucel XI Cre3na
OHKOJIOTOB U pajguosoroB crpan CHI' u EBpasum, Xupyprus,
Munuck, 2019,¢.23

6. Aliyev J.A. Effectiviness of a Novel Option of BC Patiens with
Stage 1l (TanyN3Mo) / S.E.Rahimzade, E.B.Mansurov, |.H.Isayev,
S.S.Vatankha, E.E.Kazimov, K.U.Salmanova, R.R.Soltanova,
Sh.R.Aliyeva, L.A.Melikova // Journal of Investigative Oncology:
-2020, v.1(1). -p.1-7.

7. Anmuesa I1I.P. Hekotopeie cratrcTudeckue acrnekThl «Tpuruim-Hera-
THBHOH (popMBI paka MostouHOi sxene3bl» // Tesuckl XI Chezna oHKo-
noros u paauoioros crpad CHI™ u EBpasuu, - Kazans: 2020. -¢.383.

8. Oliyeva S.R. Lonkaran iqtisadi regionunda “triple-negative” siid
vazi xar¢onginin epidemioloji xiisusiyyatlori // Azerbaycan Onko-
logiya jurnali, -Baki: -2021.Ne 2. -s. 47-49.

9. Menukosa JI.A., Anuesa III.P. AkTuBupyomue ToueyHble MyTa-
uu TeHoB BRCA1/2 y GOJNBHBIX ¢ TPUXKJIBI HETAaTUBHBIM TIOJITH-
MIOM paka MOJIOYHOM jkeJe3bl B A3epOaiiykaHCKO# momynsuuu //
VIBcepoccuiickas KondepeHuus no MonekynspHOH OHKOJIOTHH,-
Mocksa:-21-23 nexabps 2021.-C.79.

10. Anuesa II1.P. 3aboneBaeMocTh M CMEPTHOCTH OT “triple—negative”
(GopMBbI paka MOJOYHON eJe3bl Ha AIMIIEPOHCKOM IOJyOCTPOBE
Asep0aitpkanckoit  Pecriyormku // YKypHan-okcrepiMeHTaIbHOM,
KIIMHUYECKON 1 TIpodHiIakTHIeCKONMeTuITnHbI, -Boponex, Poccust:
-2022. -c.4-9.

11.9liyeva S.R. Quba-Xa¢maz iqtisadi regionunda “triple-neqativ”
stid vozi xar¢onginin epidemioloji xiisusiyyetlori // ©.9liyev adina
elmi-praktik jurnal “Tibb vo Elm” 2022 No1l, s.60-62.

12.9liyeva S.R. Dagliq Sirvan iqtisadi regionunda triple negativ
SVX-nin epidemioloji xiisusiyyatlori // II Beynolxalq Qarabag-
Totbiqi Elmlor Kongresi, -Baki: -8-10 Noyabr 2022. -s. 156.

13. Ammesa III.P DnmaeMuosIorTHUeCKHE AacIeKTHl 3a00JIEBAEMOCTH
paKkoM MOJIOUHOMH *keie3bl B I'aHka-1"a3axCKkoM 3KOHOMUYECKOM
peruone AsepOaiimxanckor Pecnyonuku // X1l Cbe3n oHkouno-

ros u paauonoros crpan CHI' u EBpasuu, - Hypcynran, Kazax-
craH: -2022. -c. 341-342.

24


https://s7429113.sendpul.se/sl/MjI1MzYzNDA=/f3738c83bcdb6acfe922af738eb3e240c0fa6s4
https://s7429113.sendpul.se/sl/MjI1MzYzNDA=/f3738c83bcdb6acfe922af738eb3e240c0fa6s4

14.9liyeva S.R. Aran iqtisadi rayonunda “Triple neqativ” siid vozi
xar¢anginin epidemioloji xiisusiyyatlori // Azarbaycan Onkologiya
jurnali, -Bak1: -2023. Nel. —5.83-84.

15.9liyeva S.R. Soki-Zagatala iqtisadi rayonunda “triple-negative”
SVX-nin epidemioloji xiisusiyyatlori // Azarbaycan Tobabatinin
miiasir nailiyyatlori, Baki: -2023. Ne2 —s.81-84.

25



LIST OF ABBREVIATIONS AND TERMS

TN - “Triple” negative
BC - breast cancer
ER - estrogen receptor

PR -progesteron receptor
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