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Cardiovascular Disease and Breast Cancer
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Abstract Inthis regard, there is a reasonable increase in alertness regarding the increase in morbidity and mortality among
surviving patients due to cardiovascular diseases. This may be a consequence of the side effects of the selected therapy and

the acceleration of the development of cardiovascular diseases.
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1. Introduction

Center for the Development of Professional Qualifications
of Medical Workers. It is known that in the structure of
morbidity and mortality in economically developed
countries, the leading position is occupied by cardiovascular
diseases (CVD) and oncological pathologies.

With the increase in the prevalence of a number of
oncological diseases, there is a general trend for many
countries of the world to increase the life expectancy of
patients. For patients with breast cancer, the increase in
survival was eight percent [1,2,3,4].

Increasing the survival and life expectancy of patients
than certainly? of course, it is primarily associated with
the detection of breast cancer at an early stage due to the
widespread introduction of screening methods and programs,
as well as with an increase in the effectiveness of complex
treatment [3].

In this regard, there is a reasonable increase in alertness
regarding the increase in morbidity and mortality among
surviving patients due to cardiovascular diseases. This may
be a consequence of the side effects of the selected therapy
and the acceleration of the development of cardiovascular
diseases. This will be especially pronounced if they have risk
factors such as arterial hypertension, hyperglycemia, obesity,
lack of physical activity, alcohol, smoking [4,23,24].

It is very difficult to overestimate the clinical significance
of the comorbidity of cardiovascular diseases and breast
cancer. Epidemiological studies have been conducted and
data indicate that 1 in 3.3 cases of mortality in patients with
breast cancer is associated with cardiovascular diseases. One
out of 31.5 deaths is associated with breast cancer [5,6].

It should be emphasized that the absolute risk of death
from cardiovascular disease in patients with breast cancer
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ranges from 1.6% to 10.4% [6]. A population-based
comparative study of cardiovascular complications in
patients with and without breast cancer showed that breast
cancer survivors had a 1.8- and 1.3-fold increased risk of
total and cardiovascular mortality. This increase in risk has
been shown to be most pronounced about seven years after
the diagnosis of breast cancer [1,27].

There is a commonality of the risk factor for breast cancer
and cardiovascular diseases and has been proven in
experimental, clinical and epidemiological studies.

Several meta-analyses of epidemiological studies in the
female population have shown the dependence of the impact
of alcohol on health on the level of its consumption and age.

26 flight observation by M. Jimenez et al. (83,578 women
aged 30 to 55 years showed that the risk of stroke was lower
in the low-dose groups of women.

M. Roerecke et al. showed that women had the lowest
mortality and incidence of coronary heart disease when
consuming 11 g of alcohol. The author included 44 cohort
and case-control studies in the meta-analysis [20,21].

2. Materials and Methods

A recent meta-analysis found no evidence of a protective
effect of alcohol consumption on hypertension in women
[22]. Scientists have proven a safe range of alcoholic
beverages for women. And so, safe consumption of <1
standard dose per day for women, that is, less than 3.7 g
(18 ml) of ethanol, which corresponds approximately to 330
ml of beer, 150 ml of wine or 45 ml of spirits [10].

Currently, a number of biological and epidemiological
data suggest that there is a strong, dose-dependent
association between alcohol consumption and breast cancer,
even at low levels of consumption [23].

How does alcohol cause breast cancer? The effects of
alcohol on the formation of an increased risk of breast
cancer include an increase in the serum concentration of
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endogenous estrogens. Cellular hyperproliferation develops
through an increase in the expression of estrogen
receptor-dependent genes. Increases the level of insulin-like
growth factor 1 further increases the density of breast tissue.
All this can happen with moderate alcohol consumption.
Reactive oxygen species are formed, this is the primary
carcinogen. The reactive oxygen species is formed due
to an increase in the level of the main metabolite of
ethanol, decreases, a decrease in the concentration of
5-methyltetrahydrofolate due to inhibition of the absorption
of folates and an increase in the level of homocysteine [23].

According to some authors, the risk of breast cancer
increases by 7-10% for each dose of alcohol per day, which
is approximately 25 ml of 40% spirits or 125 ml of 12% wine
[15,24].

The following meta-analysis showed that alcohol
consumption was associated with a 21% increased risk of
breast cancer without a significant effect on overall mortality
[25].

Ying Liu et al. showed that regular alcohol consumption
between menarche and first pregnancy was associated with
an increased risk of breast development [12,18].

A low level of physical activity is also a significant risk
factor for cardiovascular and oncological diseases. It was
found that regular physical activity, regardless of gender and
age, has a positive effect on blood pressure, dyslipidemia,
hyperglycemia, and BMI [10,11].

At the same time, large studies among women have
confirmed the general trend, with moderate physical activity
being associated with a lower risk of developing coronary
heart disease and other cardiovascular diseases, and low
physical activity increases the risk of cardiovascular disease
[10,16].

Adequate physical activity between the ages of 14 and 17
was associated with a 15% lower risk of perimenopausal
breast cancer, according to the NHSII survey.

Researcher Rulla M. Tamimi et al. also studied risk factors
for breast cancer in women aged 30-50 years and found no
association between low levels of physical activity and the
risk of developing breast cancer.

A systematic review of 10 studies looking at risk factors
for breast cancer in women aged 40-49 also found no
statistically significant difference in breast cancer risk with
physical activity. On the contrary, in postmenopausal
women, a decrease in the risk of breast cancer against the
background of increased physical activity has been shown [19].

3. Result and Discussion

The positive role of physical activity is associated with
a decrease in the level of androgens, inflammatory
markers, estrogen, insulin, a change in the level of sex
hormone-binding globulin, including in women who are not
yet obese or insulin resistant. Unhealthy and malnutrition is a
modifiable risk factor for arterial hypertension, dyslipidemia,
diabetes mellitus and obesity [9]. Compliance with the
general principles of a healthy diet reduces the risk of
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cardiovascular diseases by 28% reduces mortality from
cardiovascular diseases by improving the control of blood
pressure, insulin, glucose and lipids [10,12].

Numerous authors have established a link between
nutrition and breast cancer. For example, in the NHS (Health
Health Study) study, 86,261 women whose diet consisted of
fruits, vegetables, vegetable protein and fat, but with a
moderate content of carbohydrates, had significantly fewer
estrogen-negative breast cancer subtypes [7,13].

According to the results of a recent study, a more
pronounced increase in the risk of breast cancer, that is, by
35%), compared with non-smokers among women with a
hereditary burden of breast cancer [20] was noted. Another
fact proved an increase in the risk of breast cancer only in
women who smoke without a family history of breast cancer
[20].

There are facts about the role of vitamin D deficiency in
the development of breast cancer. In many countries of the
world, vitamin D deficiency occurs in all age groups [10].
Many prospective studies have demonstrated the effect of
vitamin D in increasing the risk of cardiovascular disease,
especially arterial hypertension. This is due to the fact
that vitamin D tends to suppress the expression of renin in
the juxtaglomerular apparatus of the kidneys and the
proliferation of vascular smooth muscle cells.

J. P. Forman et al. noted a 3-fold increase in the risk of
arterial hypertension in women at a level of 25 ng / ml. The
incidence of vitamin D deficiency among women with breast
cancer ranges from 23% to 95.6%.

Most studies examining the relationship between vitamin
D levels and breast cancer risk show an inverse relationship
[25]. According to them, for every 10 ng / ml increase in
serum vitamin D concentration, the risk of breast cancer
decreases by 3.2%. Stoll et al. a review of 37 studies showed
a reduction in the risk of breast cancer with more than 400 U
per day of vitamin D in food. But there is conflicting
evidence, including a meta-analysis that showed an increase
in the risk of breast cancer with a higher concentration of
vitamin D.

One possible explanation could be the phenomenon of
VDR heterogeneity in breast cancer. This can be explained
by differences in the sensitivity of tumor tissue to vitamin D
and its uptake, accumulation, and metabolism [27].

Recent  clinical  studies have  shown  that
hyperhomocysteinemia is also a risk factor for cardiovascular
disease and breast cancer. hyperhomocysteinemia is found in
about 5% of people, and it is associated with neurodegenerative,
malignant tumors, vascular diseases, autoimmune disorders.

Hyperhomocysteinemia can serve as a diagnostic marker
for the development of a particular pathology in the human
body. Clinical studies have also shown that a moderate
increase in homocysteine levels by 3-5 umol/l increases the
risk of cardiovascular disease by 10-80% [11,12].

The results of two large meta-analyzes have shown that a
decrease in plasma homocysteine by 3 umol/l is associated
with an 11-16% reduction in the risk of coronary heart
disease and a 19-25% reduction in stroke [24].
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The authors proved that disturbances in the processes
of homocysteine and folic acid metabolism can lead to
abnormal DNA methylation, incorrect inclusion of uracil in
DNA, this will lead to chromosome breakage and DNA
destruction, and increased mutagenesis and apoptosis [9].

Recent clinical studies have shown positive associations
between homocysteine levels and breast cancer risk. A
significant number of international studies show that
polymorphic genes of folate-methionine-homocysteine
metabolism can be risk factors for the development of breast
cancer, but the results of the work are contradictory [20].
It should be noted that the authors emphasize associations
between polymorphisms of the folate-methionine-
homocysteine metabolism genes and the lack of folates, B
vitamins and the risk of developing breast cancer or its
individual subtypes [20].

In a Japanese study of 456 breast cancer patients and 912
control women, the risk of breast cancer was associated with
folic acid intake and was inversely proportional to the
amount in the body. The association of the polymorphic
marker A66G of the MTRR gene and the TT genotype of the
MTHFR gene with an increased risk of breast cancer, and the
correlation of these markers with the level of folic acid
consumption, has been proven.

Acute and chronic stress, low social support, anxiety and
depressive states are independent factors in the development
of cardiovascular diseases, adverse outcomes, and death
from this pathology [10].

Women with breast cancer often attribute the origin of the
disease to psychological disorders, although scientific
evidence is currently insufficient [25]. But the results of a
recent meta-analysis of 15 prospective studies do not rule
out an association between stress and breast cancer [25].
Thus, the analysis shows that in the female population,
cardiovascular disease and breast cancer do share modifiable
risk factors. This determines the prospects for additional
benefits of non-pharmacological preventive measures.

4. Conclusions

It should be emphasized that in breast cancer, we still do
not have insufficient data on the effectiveness of certain
preventive interventions focused on the discussed risk
factors. Identification of risk factors and study of their
mechanisms of action in the development of cardiovascular
diseases and breast cancer will certainly contribute to a better
understanding of the pathogenesis, a differentiated approach
to the treatment of cardiovascular diseases and breast cancer,
and how to prevent these diseases.
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