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Association of Dyslipidemia
with Breast Cancer in Women

Dimitrios Koukoularis, Nikolaos Danias,? Vasileios Smirniotis,?
Eleni Kyritsi,* Maria Polikandrioti,®
Eftychia Evangelidou,® George Athanasas’

Introduction: Dyslipidemia and increased cholesterol levels are showed to
be positively associated with breast cancer risk. Due to population ageing,
breast cancer is expanding at an alarming rate, globally. Therefore, efforts
to minimize increased rates of breast cancer are targeting the modifiable
risk factors, such as dyslipidemia through dietary and life style modifica-
tion. The purpose of this study was to explore the relationship between
dyslipidemia and breast cancer in pre and postmenopausal women. Ma-
terial and Method: In the present epidemiological study, were enrolled
501 premenopausal and postmenopausal women with breast cancer in
four public hospital in Athens. Data were collected by the completion
of a specially designed questionnaire which included patients’ charac-
teristics. The level of statistical significance was set at p<0.05. Results:
Of the 501 women enrolled in the study, 34% was over 60 years old. In
terms of lipids profile, 50.3% had high total cholesterol levels (240+ mg/
dl), 33.5% had high LDL levels (160+ mg/dl), 38.5% had high triglycer-
ides levels (200+mg/dl) and 77.7% had moderate risk HDL levels (41-59
mg/dl). Regarding Body Mass Index, weight and overweight/obese was
59.4%. Concerning type of cancer, 52.5% had invasive ductal carcinoma,
32.1% had non-invasive non ductal, 8.6% had invasive lobular carcinoma
and 6.8% had non-invasive lobular carcinoma. Women with non-invasive
non-ductal carcinoma had higher abnormal values of total cholesterol,
p=0.006, triglycerides, p=0.009, and lower HDL values, p=0.005. In terms
of non-invasive non-ductal carcinoma, it was more common in women
who increased their body weight over 10 kg after menopause, p=0.026,
those of primary and secondary education, p<0.001, with comorbidity,
p<0.001. Moreover, participants with non-invasive non ductal carcinoma
had a larger waist and hip circumference, p=0.007 and p<0.012, respec-
tively, and advanced menopausal age, p=0.099. Regarding, invasive duc-
tal carcinoma, it was more common in smokers, p=0.005, who regularly
consumed alcohol, p=0.010 and at younger ages, p <0.001. Concerning
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lobular carcinoma, the invasive one was more common in women older
than 61 years, p<0.001. Longer hospital stay was observed in women
with invasive lobular carcinoma of the breast, p<0.008. Women who re-
ported adenoma as a benign breast disease were more likely to develop
non-invasive lobular carcinoma, p=0.002 while women with non-invasive
lobular carcinoma had a shorter physical exercise time, p=0.039. Conclu-
sions: Population-based epidemiological data are needed for a more ac-
curate analysis of the association between dyslipidemia and breast cancer
development with ultimate goal to provide directions for treatment and
prevention of cancer.

Key-words: Dyslipidemia, cholesterol, breast cancer, risk factors, women.

Introduction

Breast cancer is the most common cancer in women
worldwide, with about 2.3 million new cases each year,
and is also the leading cause of cancer-related mor-
tality, globally.”? During last four decades, prevalence
of breast cancer is increasing steadily, and is expected
to further increase, .which is mainly attributed to the
ageing population in Europe.’** Among 40 European
Countriesin 2018, breast cancer was the leading cause of
death from cancerin women (138.000, 16.2% of 850.000
cancer deaths).? According to breast cancer statistics,
there were more than 2.26 million new cases of breast
cancer in women in 2020 with Belgium to rank first in
the list followed by Netherlands.* More recently, in 2022,
breast cancer is estimated to account for one-third of all
new cancer diagnoses in American females.

Modifiable and non modifiable factors seem to in-
crease the incidence of breast cancer which is higher
in Western countries. Non—-modifiable factors, include
female gender, age and heredity while modifiable fac-
tors encompass eating habits, alcohol consumption,
smoking, physical inactivity, duration of breastfeeding,
advanced age in early pregnancy, reproductive factors,
and obesity."®

Dyslipidemia and a diet high in saturated fat con-
sist risk factors for breast cancer. More in detail, can-
cer cells show specific changes in various aspects of
lipid metabolism, which may affect the availability of
structural lipids for membrane synthesis, the contribu-
tion of lipids to energy homeostasis, and lipid signaling
functions including activation of pathways related to
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inflammation.”® The interaction between cholesterol,
lipoproteins, proinflammatory signaling pathways and
tumor growth has been studied in breast cancer cells
and experimentally in vivo models. In humans, both
benign and malignant breast tissue proliferation are
associated with changes in plasma lipid and lipoprotein
levels.>1%-3 Epidemiological data regarding the relation-
ship between lipoproteins and breast cancer, showed
conflicting results.>'%'3 It still remains unclear whether
total, low or high density lipoprotein (LDL, HDL) con-
tribute to disease manifestation.'

In terms of cholesterol, a recent prospective study, il-
lustrated a link between total cholesterol and all cancers.
Although researchers could not draw a conclusion about
the role of total cholesterol in all cancers, they identi-
fied a positive relationship between total cholesterol
and breast and prostate cancer risk. Women with total
cholesterol levels above 240 mg/dL were at higher risk
of developing breast cancer than women with choles-
terol levels below 160 mg/dL."*'> However, recent and
prior studies demonstrated vague results and limited
data are proving a link between breast cancer risk and
plasma cholesterol levels.'>1°

Itis already known that cholesterol maintains the sta-
bility of the cell membrane, regulate its'fluidity and has a
vital effect on biogenesis and membrane proliferation.®
During tumor growth, tumor cells synthesize cholesterol,
which is further metabolized to the cell membrane and
maintains rapid proliferation. In addition, the expression
of high cholesterol and low-density lipoprotein (LDLR)
receptors are believed to be risk factors and drivers of

3
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tumor progression, involving in breast and colon cancer
exarcebation.’"

In general, cholesterol is involved in the formation of
lipid tissue, which plays and essential role in several ac-
tive signaling cataracts in cancer development. These
signaling pathways are often associated with receptors
that promote tumor proliferation and cell adhesion.!7:20-24
Additionally, cholesterol homeostasis is controlled by
a detailed metabolic pathway in organisms, which in-
cludes biosynthesis, metabolism, uptake, and outflow. All
of these processes are closely related to tumor growth.”

Purpose

The purpose of this study was to explore the relation-
ship between dyslipidemia and breast cancer in pre-
and post-menopausal women.

Research Hypothesis

HO. Dyslipidemia is not an independent risk factor for
breast cancer

H1. Dyslipidemia is an independent risk factor for breast
cancer

Material and Method
Sample of the study

In the present study were enrolled 501 premenopausal
and postmenopausal women with breast cancer who
were treated or followed up at four public hospital in
Athens. The research was conducted between 2017-2020

Sample: inclusion and exclusion criteria

Inclusion criteria in the present study for participants
were: a) to have primary breast cancer, b) to understand
and speak the Greek language and c) collection of data
immediately after diagnosis and before chemotherapy
or surgery. Participants were excluded if they had a his-
tory of mental illness or were diagnosed with metastatic
breast cancer (initial diagnosis or recurrence) during the
study period. Women who met the above criteria were
included in the sample.

Methodology

It was an epidemiological study with convenience
sampling. Data were collected by the completion of a
specially designed questionnaire either by patients or
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through an interview plus data from patients’ files and
laboratory tests. More in detail, this questionnaire in-
cluded socio-demographic and clinical characteristics
of participants, information regarding their way of liv-
ing and individual and family history. In terms of lipid
control, patient preparation for blood sampling were in-
cluded in the pre-analysis factors that may affect serum
lipid and lipoprotein values. Before blood sampling, a
12-14 hours fasting is necessary for triglycerides mea-
surement, desirable for of HDL-cholesterol measure-
ment if it is involved in the metabolism of triglycerides.
Prolonged fasting or diet may alter the results.

Ethical considerations

The study was carried out after the approval of the
research protocol by the Scientific Council of all par-
ticipant-hospitals. Principles of the Helsinki Declaration
were followed throughout the study. Written, informed
consent for participation was obtained from all patients
after explanation of the purpose of the study. Anonym-
ity was preserved and participation was on a voluntary
basis. Patients had the right to leave at any stage of the
study.

Statistical analysis

Data of the questionnaire were coded and the SPSS
statistical package was used for their analysis. (version
25.0). The significance level was set at 0.05. The statistical
tests x>-test, t—test and one way anova variance analysis
were applied depending on the type of variables.

Results
Descriptive results

The sample of the study consisted of 501 women
with breast cancer.

Regarding demographic characteristic, 30.7% of the
sample was less than 50 years old, 35.3% were 51-60 years
old, 21.6% were 61-70 and 12.4% were 71 years old and
over. With respect to marital status, 66.2% of the sample
were married, 16.4% were single, 10.8% were divorced
and 6.6% were widowed. According to the level of edu-
cation, 14.6% had primary education, 37.3% secondary
education, 14.0% post-secondary education and 34.1%
had higher education or postgraduate studies. Concern-
ing profession, 22.8% were private employees, 22.0%
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were civil servants, 21.8% were engaged in housework

or were unemployed, 8.2% were retired, 18.2% were self-

employed and workers were 6.8% of the sample. The larg-

est percentage of the sample, 50.7%, lived in the greater

Attica area, 24.8% lived in the prefecture capital, 17.0%

in a small town and 7.6% in a village (table 1).

In terms of lipids profile, 50.3% had high total cho-
lesterol levels (240+mg/dl), 33.5% had high LDL lev-
els (160+mg/dl), 38,5% had high triglycerides levels
(200+mg/dl) and 77.7% had moderate risk HDL levels
(41-59 mg/dl). In regard to Body Mass Index, 40.6% had
normal weight and overweight/obese was 59.4% (table 2)

Concerning type of cancer, 52.5% had invasive (infil-
trating) ductal carcinoma (IDC), 32.1% had non-inva-
sive non ductal, 8.6% had invasive lobular carcinoma
(ILC), and 6.8% had non-invasive lobular carcinoma.

In terms of the waist / hip circumference index, 68.8%
were at low risk, 22.8% at medium risk and 8.4% at high
risk of cardiovascular disease (table 2).

Regarding other clinical characteristics, the age of
menarche in 14.0% was eleven years and under, in 76.8%
12-14 years and over 15 years it was 9.2%. The meno-
pausal age in 25.5% was below 45 years, in 36.0% 46-50
years and in 38.6% over 51 years. The gain of weight at
menopause was 7-10 kg and 11+ in 26.2% and 9.7%,
respectively. The age of first childbirth in 39.8% was
24 years and younger, in 45.1% it was 25-30 and over
31 it was in 15.1%. Furthermore, 24.8% of participants
had no children, 13.2% have one child, 48.9% two and
13.2% more than two. Moreover, 66.1% of the sample
breastfed their children and of these 48.3% for less than
3 months and 51.7% for three months and more. Of the
sample-studied, 16.8% reported benign breast diseases,
of which 87.0% had cysts and 13.0% had adenoma. In
terms of medicine, 16.0% received oral contraceptives,
8.4% chronic hormonal replacement and 15.1% antibi-
otics. As far as medical history is concerned, 38.5% re-
ported family history of breast cancer, 40.1% had comor-

Table 1. Distribution of the sample according to demographic characteristics Index

Demographic characteristics N %
<50 154 30,7
51-60 177 35,3
Age
61-70 108 21,6
71+ 62 12,4
Married / cohabitation 331 66,2
Unmarried 82 16,4
Marital status
Divorced 54 10,8
Widow 33 6,6
Primary 73 14,6
Secondary 187 373
Educational level
Post-secondary 70 14,0
Tertiary / postgraduate studies 171 34,1
Private employee 114 22,8
Public employee 110 22,0
. Household / unemployed 100 21,8
Occupation
Retired 41 8,2
Freelance 91 18,2
Worker 34 6,8
Wider area of Attica 254 50,7
) Capital of the prefecture 124 24,8
Place of residence
Small town 85 17,0
Village 38 7,6
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Table 2. Distribution of the sample according to the levels of blood lipids and Body Mass Index\

Lipids/ Body mass index-BMI N %
Normal (up to 199 mg/dl) 97 19,4
Total cholesterol Borderline high (200-239 mg/dl) 152 30,3
High (240+ mg/dl) 252 50,3
Ideal (¢wg 100 mg/dl) 27 54
™ Almost ideal (101-129 mg/dI) 149 29,7
Borderline high (130-159 mg/dl) 157 31,3
High (160+ mg/dl) 168 33,5
<40mg/dl 24 4,8
HDL Moderate risk (41-59mg/dl) 388 77,7
Protective (60+mg/dl) 89 17,8
Normal (up to 150mg/dl) 108 21,6
Triglycerides Borderline high (151-199mg/dl) 200 39,9
Increased values (200+mg/dl) 193 38,5
Normal weight (18,5-25 kg/m2) 202 40,6
BMI Overweight (25-30 kg/m?2) 178 35,7
Obese (>30 kg/m2) 118 23,7
Low risk 172 68,8
Waist/hip circumference index Medium risk 57 22,8
High risk 21 8,4

bidity, of which 54.3% had cardiovascular disease, 18.3%
diabetes mellitus and 27.7% thyroid or other diseases.
Concerning the habits of women,15.5%used to smoke
up to 15 cigarettes per day and 18% over 15 cigarettes
per day. Alcohol consumption was accounting for 14.6%,
with daily use or 2-3 times a week and 21.8% occasion-
ally. Concerning physical exercise, 74.3% do not exercise
atall or one hour a week, while 30.9% used to walk over
60 min per day (table 3).

Statistical results

From the statistical test x>-test it was found that wom-
en with non-invasive non-ductal breast cancer had high-
er values of total cholesterol, p=0.020, and moderate risk
HDL values, p<0.001, while no statistically significant
differences were found in relation with LDL cholesterol
and triglyceride levels, p>0.05 (table 4).

Invasive lobular carcinoma was more common in
women older than 61 years, p<0.001. Comparing the
incidence and type of cancer with other independent
variables, marital status was not found to be related to
the incidence and type of breast cancer, p=0.383, but it
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was found that non-invasive non—ductal breast cancer
was more common in women with primary and second-
ary education, p<0.001 (table 5)

It was found that non-invasive non-ductal breast can-
cer was more common in women who have increased
their body weight. weight over 10 kg after menopause,
p=0.026. Women who reported adenoma as a benign
breast disease were more likely to develop non-invasive
lobular carcinoma, p=0.002. Non-invasive non-ductal
breast cancer was more common in participants with
comorbidity, p<0.001, and more often in those with
cardiovascular disease and diabetes mellitus, p=0.057
and in women receiving medicine for cardiovascular
disease, p=0.019 (table 6).

No statistically significant differences were found be-
tween the sample and body mass index, p=0.640 and
with the waist/hip circumference index, p=0.138. No
statistically significant differences were found in the type
of cancer in relation to occupation, place of residence,
age of menarche, age of menopause, age of first child-
birth, number of children, breastfeeding and duration
of breastfeeding, p>0.05 .
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Table 3. Distribution of the sample according to clinical characteristics.

Clinical characteristics N %
Invasive (infiltrating) ductal carcinoma (IDC) 263 52,5
. . Non-invasive non-ductal carcinoma in situ 161 32,1
Diagnosis . .
Invasive lobular carcinoma 43 8,6
Non-invasive lobular carcinoma 34 6,8
<11 70 14,0
Menarche age 12-14 385 76,8
15+ 46 9,2
<45 109 254
Menopausal age 46-50 154 36,0
51+ 165 38,6
<2 124 30,9
. 3-6 133 33,2
Weight at Menopause 7-10 105 26,2
1+ 39 9,7
<24 150 39,8
Age of first childbirth 25-30 170 45,1
31+ 57 151
None 124 24,8
. One 66 13,2
Number of children Two 245 48,9
More than two 66 13,2
Duration of breastfeeding None /1-3 months 128 48,3
>more than 3 months 137 51,7
. . Yes 84 16,8
Benign breast diseases No 417 83,2
. Yes 80 16,0
Oral contraceptives
No 420 84,0
) Yes 42 8,4
Chronic hormonal replacement No 456 916
Administration of antibiotics ves 75 15,1
No 422 84,9
No-one 308 61,5
Breast cancer family history Mother/Sister 137 27,3
Grandmother /Aunt 56 11,2
Cardiovascular disease 113 54,3
Comorbidity Diabetes Mellitus 38 18,3
Thyroid disease/ other 57 27,4
Up to 15 cigarettes/per day 78 15,5
Smoking Yes >15 920 18,0
No 333 66,5
Daily / 2-3 times a week 73 14,6
Alcohol consumption Occasionally 109 21,8
None 319 63,6
. . Not at all / up to one hour per week 372 74,3
Physical exercise
2-3 hours per week / 1 hour per day 129 25,7
None 133 26,7
. 1-29° 126 25,3
Walking hours per day 30-59° 86 17,2
60"+ 154 30,9
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Table 4. Comparison between the incidence of breast cancer in relation to BMI and blood lipid levels

Type of breast cancer

Clinical Characteristics Invasive Non-invasive Invasive lobular Non-Invasive
ductal non-ductal carcinoma lobular P
carcinoma (IDC) carcinoma in situ (ILC) carcinoma
(ILC)
n % n % n % n %
Normal weight 110 42,1 63 39,4 14 32,6 15 441
BMI 0,640
Overweight/Obese 151 57,9 97 60,6 29 67,4 19 55,9
Normal 64 24,3 22 13,7 7 16,3 4 11,8
Total Borderline high 77 29,3 44 27,3 15 349 16 471 0,020
Cholesterol
High 122 46,4 95 59,0 21 48,8 14 41,2
Ideal 13 4,9 7 4,3 4 9,3 3 8,8
Almost ideal 85 32,3 45 28,0 12 27,9 7 20,6
LDL 0,298
Borderline high 70 26,6 56 34,8 17 39,5 14 41,2
High 95 36,1 53 32,9 10 23,3 10 29,4
High 11 4,2 9 5,6 1 2,3 3 8,8
HDL Moderate risk 185 70,3 140 87,0 36 83,7 27 79,4 <0,001
Protective 67 25,5 12 7,5 6 14,0 4 11,8
Ideal 53 20,2 32 19,9 12 27,9 11 32,4
Triglycerides Borderline high 115 43,7 55 34,2 16 37,2 14 41,2 0,142
Increased values 95 36,1 74 46,0 15 349 9 26,5

From the statistical analysis, it was not found that the
oral contraceptives, the chronic hormonal substitution
and the frequent taking of antibiotics are responsible
for the type of cancer, p>0.05. Family history of breast
cancer was not found to be statistically significantly as-
sociated with any type of breast cancer, p=0.605

Invasive ductal breast cancer was more common in
smokers, p=0.005, as well as in those who regularly con-
sumed alcohol, p=0.010. No statistically significant dif-
ferences were found with respect to exercise and walk-
ing hours per day, p>0.05 (table 5).

From the anova statistical test which was used to ex-
plore the type of breast cancer in relation to lipid levels,
it was found that women with non-invasive non-duc-
tal breast cancer had higher abnormal values of total
cholesterol, p=0.006, triglycerides, p=0.009, and lower
HDL values, p=0.005. In relation to socio-demographic
characteristics, it was found that invasive ductal breast
cancer was observed at younger ages of the sample, p
<0.001, and individuals with non-invasive non-ductal
breast cancer had a larger waist and hip circumference,
p=0.007 and p<0.012, respectively, and an advanced
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menopausal age, p=0.099 and in particular differed in
age statistically significantly only from those with inva-
sive ductal breast cancer, p=0.014. Longer hospital stay
from the disease onset was observed in women with in-
vasive lobular carcinoma of the breast, p<0.008. It was
also found that women with non-invasive lobular car-
cinoma had a shorter exercise time, p=0.039 (table 8).

Discussion

According to the descriptive results of the present
study, 52.5% had invasive (infiltrating) ductal carcinoma
(IDC), 32.1% non-invasive ductal carcinoma in situ, 8.6%
had invasive lobular carcinoma (ILC) and 6.8% non-in-
vasive lobular carcinoma. Ductal and lobular tumors are
the two most frequently diagnosed subtypes of invasive
breast carcinomas (75% and 15% of all malignant tu-
mors, respectively).?>?

Noteworthy, differences are observed in types of
breast cancer, worldwide. Histologically, ductal carci-
noma is the commonest type of breast cancer among
women in Africa and Europe with similar frequency. In
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Table 5. Comparison between the incidence of type breast cancer and socio-demographic characteristics

Type of breast cancer

Invasive ductal

Non-Invasive

Non-invasive .
Invasive lobu-

carcinoma non-ductal . lobular
. . lar carcinoma .
Socio-demographic characteristics (IDC) carcinomain (ILC) carcinoma
situ (ILC)
n % n % n % n % P
-50 92 35,0 32 19,9 13 30,2 17 50,0
51-60 128 48,7 32 19,9 10 23,3 7 20,6
Age <0,001
61-70 36 13,7 50 31,1 19 442 3 8,8
71+ 7 2,7 47 29,2 1 2,3 7 20,6
Married / cohabitation 174 66,4 106 65,8 30 69,8 21 61,8
Marital Unmarried 40 15,3 25 15,5 6 140 11 32,4 0,383
status Divorced 31 11,8 17 10,6 5 11,6 1 2,9 '
Widow 17 6,5 13 8,1 2 4,7 1 2,9
Primary 20 7,6 42 26,1 6 14,0 5 14,7
3 years 28 10,6 5 3,1 1 2,3 3 8,8
F:\'/‘;Ta“o” Secondary 6 years 82 31,2 50 31, 13 302 5 147 <0001
Post-secondary 43 16,3 18 11,2 4 9,3 5 14,7
Tertiary / Postgraduate 920 34,2 46 28,6 19 442 16 471
Private employee 63 24,0 35 21,9 8 18,8 8 23,5
Public employee 61 233 33 20,6 8 18,6 8 23,5
. Household / Unemployed 49 18,7 40 25,0 1 25,6 9 26,5
Occupation 0,577
Retired 25 9,5 9 5,6 6 14,0 1 2,9
Freelance 47 17,9 29 18,1 10 23,3 5 14,7
Worker 17 6,5 14 8,8 0 0,0 3 8,8
Wider area of Attica 130 49,4 86 53,4 18 41,9 20 58,8
Place Capital of the prefecture 65 24,7 36 224 15 349 235 0612
of residency
Small town/Village 68 25,9 39 24,2 10 23,3 17,6

addition, more women have grade 3 tumours in Africa
than in Europe. In Tanzania, for example, 56.4% have
tumours with histological grade 3, while, in Nigeria,
45.1% have grade 3 tumour. Most women in Europe
present with a grade 1 or 2 tumour. African-American
women are also considerably more likely to have grade
3 tumours, increased number of positive nodes, and
more necrosis than white women. Black British women
have been shown to have higher rates of grade 3 tu-
mours and lymph-node-positive disease than white
British women. This may explain why the progression
of breast cancer is more aggressive in African women
than in European women.?® The most frequent type of
breast cancer among Saudi women is ductal carcinoma
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(81.80%) followed by lobular carcinoma (3.40%).* Sub-
types of breast cancer have different clinical, molecular,
and pathologic features, thus involving different treat-
ment modalities and prognosis.?’

From statistical, it was found that women with non-
invasive ductal carcinoma had higher abnormal values
of total cholesterol, triglycerides, and lower HDL values.
Dietary cholesterol represents a significant risk factor for
breast cancer and genetically elevated plasma high-den-
sity lipoprotein (HDL) and low-density lipoprotein (LDL)
levels appear to be associated with an increased risk.> A
recent metanalysis by Li et al,* showed a nonlinear rela-
tionship between dietary cholesterol and breast cancer,
but the association became statistically significant when
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Table 6. Comparison between the of type breast cancer and clinical characteristics.

Clinical characteristics

Type of breast cancer

Invasive ductal

Non-invasive

Invasive lobular

Non-Invasive

carcinoma (IDC) non-ductal carci- carcinoma lobular carcino-
noma in situ (ILC) ma (ILC)
n % n % n % n % P

Up to 2 Kgs 81 37,0 26 20,5 10 28,6 7 35,0
Weight increase 3-6 71 32,4 46 36,2 10 28,6 6 30,0 0,036
after menopause 7-10 54 24,7 37 29,1 8 229 6 300

1+ 13 59 18 14,2 7 20,0 1 5,0

=11 33 12,5 24 14,9 9 20,9 4 11,8
Menarche age

12-14 20 77,2 124 77,0 32 74,4 26 76,5 0,692

15+ 27 10,3 13 8,1 2 4,7 4 11,8

-45 68 29,3 28 20,1 8 22,2 5 23,8
Menopausal age

46-50 85 36,6 52 37,4 12 33,3 5 23,8 0,300

51+ 79 34,1 59 42,4 16 44,4 11 52,4

-24 83 41,7 47 37,0 14 43,8 6 31,6
Age of first

L 25-30 81 40,7 66 52,0 12 37,5 11 57,9 0329

childbirth

31+ 35 17,6 14 11,0 6 18,8 2 10,5

None 64 243 34 21,1 11 25,6 15 441
Number One 38 14,4 21 13,0 5 11,6 2 5,9 0242
of children Two 128 48,7 80 49,7 24 55,8 13 38,2 '

More than 2 33 12,5 26 16,1 3 7,0 4 11,8
Breastfeeding None/3 months 61 43,3 48 50,0 14 63,6 7 70,0 0139
duration >3 months 80 56,7 46 50,0 8 36,4 3 30,0 '

Cysts 22 91,7 14 93,3 4 80,0 0 0,0
Breast diseases 0,002

Adenoma 2 8,3 1 6,7 1 20,0 2 100,0
Oral Yes 46 17,5 24 15,0 7 16,3 3 8,8 0602
Contraceptives No 217 82,5 136 85,0 36 83,7 31 91,2 '
Chr. hormone No 239 91,6 149 93,1 37 86,0 31 91,2 0531
replacement Yes 22 8,4 11 6,9 6 140 3 88

No 160 60,8 101 62,7 29 67,4 18 52,9
Breast cancer Mother/Sister 73 27,8 43 26,7 1 25,6 10 294 0.825
family history Grandmother/ 3 7,0 6 17,6 ’

30 11,4 17 10,6

Aunt

Yes 83 31,6 84 52,2 19 44,2 15 441
Comorbidity <0,001

No 180 68,4 77 47,8 24 55,8 19 55,9

Cardiovascular 54 62,1 39 45,3 13 68,4 7 43,8
Type of comor- . .
bidit Diabetes mellitus 10 11,5 24 27,9 1 53 3 18,8 0,057

idity
Thyroid /other 23 26,4 23 26,7 5 26,3 6 37,5
247
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Table 7. Comparison between the of type breast cancer and the way of living

Type of breast cancer

Invasive ductal

Non-invasive Invasive lobu- Non-Invasive

carcinoma non-Ductal car- lar lobular
(IDC) cinoma in situ carcinoma carcinoma
(ILC) (ILC)

Life style n % n % n % n % P

Yes 104 39,7 39 24,2 17 39,5 8 23,5
Smoking 0,005

No 158 60,3 122 75,8 26 60,5 26 76,5

Daily / 2-3 times a week 48 50,5 16 27,1 4 22,5 5 50,0
Alcohol . 0,010

Occasionally 47 49,5 43 72,9 14 77,8 5 50,0
Physical Not at all /1 hour a week 193 734 121 752 34 79,1 24 70,6 0817
exercise 2-3 hours /week/1 hour a day 70 26,6 40 24,8 9 20,9 10 29,4 '
Table 8. Comparison between the of type breast cancer and mean values of demographic characteristics and level of lipids.

Type of breast cancer
Invasive ductal car- Non-invasive Invasive lobular  Non-Invasive lobu-
cinoma (IDC) non-Ductal carci- carcinoma lar carcinoma
noma in situ (ILC) (ILC)
n X+SD n X+SD n X+SD n X+SD p

Age 263 52,949,0 161 61,9+£13,2 43 56,0+£10,1 34 52,9+£16,3 <0,001
BMI 263 26,6+4,9 161 27,3£5,0 43 28,5+5,7 34 26,9+5,5 0,122
Waist size 133 81,1£13,6 71 81,6+13,8 22 77,8+11,1 24 71,4€12,7 0,007
Hip circumference 133 105,3%14,7 71 106,6x£15,6 22 100,9+11,0 24 96,5+13,9 0,012
Menarche age 263 12,8+1,3 161 12,7£1,3 43 12,5+1,3 34 13,114 0,370
Menopausal age 232 479454 139 49,3+5,2 36 48,7+4,8 21 49,0+6,7 0,099
Age at 1st child 199 25,9+5,2 127 25,9+4,6 32 26,0+5,0 19 26,2+4,2 0,993
Number of children 263 1,5+0,1 161 1,6+0,1 43 1,4£1,0 34 1,2+1,1 0,136
Breast feeding duration 141 2,8+£0,9 92 2,8+1,1 22 2,5+£1,0 10 2,3+1,1 0,199
Relatives’ age at breast 92 54,8+12,2 54 56,3£13,0 13 54,5+6,6 15 55,1£7,4 0,898
cancer
Total cholesterol 263 231,0£40,4 161 245,0+41,6 43 233,8+36,4 34 231,2+£32,1 0,006
Triglycerides 263 192,6+£50,0 161 201,6+539 43  180,6+41,2 34 175,1+44,9 0,009
HDL 263 52,7+£10,7 161 49,6+5,7 43 52,5+7,4 34 51,0+6,8 0,005
LDL 263  143,1+£32,1 161 145,0+28,2 43 137,8+29,0 34 141,2+29,0 0,557
Walking hours per day 261 0,6£0,7 161 0,5+£0,7 43 0,5+0,57 34 0,3£0,31 0,039

the cholesterol intake was greater than 370 mg/dl. Results
from this meta-analysis indicated that dietary cholesterol
was associated with an increased risk of breast cancer.
Similarly Xiao et al,?® in a metanalysis of 32 observational
studies including 43.285 breast cancer cases showed a
positive association of a Western dietary pattern and an
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inverse association of a prudent dietary pattern with the
risk of breast cancer. Western dietary pattern was associ-
ated with a 14% increased risk whereas a prudent dietary
pattern was associated with an 18% reduced risk of breast
cancer. Etiology and risk factors of breast cancer differs by
menopausal status. More in detail, Western dietary pat-
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tern was associated with a 20% increased risk of breast
cancer among postmenopausal but notamong premeno-
pausal ones. Contrariwise, the prudent dietary pattern
was associated with a 23% reduction in breast cancer risk
among premenopausal but not among postmenopausal
women. Furthermore, high intakes of red meat, animal
fats, and refined carbohydrates are associated with an
increased breast cancer risk whereas intake of fruits, veg-
etables, whole grains, and dietary fiber with a reduced risk
of breast cancer. Fruits and vegetables contain micronu-
trients with anti-cancer properties which may influence
carcinogenic process by affecting the immune system
and oxidative stress, altering hormonal status, modify-
ing the structure and function of cell membranes, and
modulating cell signaling transduction pathways and
gene expression.?

LDL cholesterol levels at diagnosis was shown as a
prognostic factor of breast tumor progression. A sys-
temic LDL-C level above 117 mg dL-1 was found to be
a predictive factor of tumor stage, and was positively
associated with worse diagnosis because of more ad-
vanced clinical stage, of higher histological grade and
elevated proliferative rate. Moreover, patients with LDL-
C above 144 mg dL-1 were also prone to have lymph
node metastasis. Patients with high levels of LDL-C at
diagnosis had reduced disease free survival, even ad-
justing to tumor type, stage and BMI.2° Preoperative
lower levels of triglycerides and HDL-C level were risk
factors of breast cancer patients. A decreased HDL-C
level showed association with worse overall survival
while decreased level of triglycerides showed a sig-
nificant association with worse disease free survival.*’
Also, a correlation was found between metastasis and
low density lipoprotein.® Statin use may reduce breast
cancer risk, and cholesterol-lowering medications have
been associated with improved outcomes in patients
on hormonal therapy, suggesting an interaction of
circulating cholesterol levels with estrogen-sensitive
breast tissues.*

This study revealed that non-invasive ductal carci-
noma was more common in women whose body weight
increased over 10 kg after menopause. The biological
association between obesity and disease risk may be
related to circulating lipid levels and tissue lipid metabo-
lism.3! Patients with breast cancer and normal BMI had
significantly better overall survival than obese patients.>*

Volume 61, No 2, April - June 2022 {

Elevated cholesterol, low-and very density lipoprotein
cholesterol are comorbidities of obesity and may be
independent risk factors of breast cancer.’

The present results also demonstrated, that non-
invasive ductal carcinoma in situ was more common
women with primary and secondary education. A low
level of education is a risk factor in the development of
breast cancer since it is associated with poor lipid pro-
file, obesity, smoking, and physical inactivity. Education
increases the risk of ER-positive breast cancer due to
alterations in high—density lipoprotein level, triglyceride
level, height, waist-to-hip ratio, body mass index, and
smoking status. Other mediators including low-density
lipoprotein, hip circumference, number of cigarettes
smoked per day, time spent performing light physical
activity, and vigorous physical activity for >10 minutes
explain a small part of the causal effect of education
on the risk of developing breast cancer. Compared to
women who completed less than 9 years of education,
university graduates had a higher probability of being
diagnosed with in situ and invasive breast cancer.®> So-
cio—cultural factors may lead to delays in the diagnosis
and treatment of invasive lobular carcinoma. The out-
come would have been better if the patient sought for
medical care sooner at an earlier stage.>

Non-invasive ductal carcinoma in situ was more com-
mon in participants with comorbidity, mainly cardiovas-
cular disease and diabetes mellitus. Similarly Wijeratne
et al,*” showed among 5100 women diagnosed with
breast cancer (mean age 56%12 years) that the most
common co-morbidities were hypertension (n=1566,
30%) and diabetes mellitus (n=1196, 23%).

In terms of life style, invasive ductal carcinoma was
more common in smokers as well as in those who regu-
larly consumed alcohol. Consuming at least one alco-
holic drink per day on average is positively associated
with invasive breast cancer for women with a diagnosis
of prior ductal carcinoma in situ. If confirmed, modu-
lating alcohol consumption could be one strategy for
women with a history of ductal carcinoma.?®

It was also found that women with non-invasive
lobular carcinoma devoted a shorter time to exercise.
In a relevant study conducted by Katuwal et al,* in-
creased occupational physical activity was associated
with lower breast cancer risk with the modest protec-
tive effect observed for lobular subtype and smaller
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effect for ductal subtype. Breast cancer risk in both pre
and postmenopausal group was significantly reduced
among women who were economically inactive. Physi-
cal activity reduces the levels of circulating sex steroids
that increases the risk of breast cancer among pre and
postmenopausal women. Other mechanisms of breast
cancer risk reduction through physical activity are via
reduction in fat, boosting of immune system, and de-
creased insulin levels.

Several lifestyle-related factors, including obesity
(postmenopausal women only), excess alcohol con-
sumption, physical inactivity, smoking and an unhealthy
dietary pattern, have also been positively associated
with breast cancer. Existing evidence suggests that up
to 50% of breast cancer cases may be preventable by ad-
herence to healthy lifestyle practices.*® Having a genetic
predisposition increases a woman’s lifetime risk of breast
cancer, and this risk may be increased or decreased ac-
cording to individual’s lifestyle.*

Invasive lobular carcinoma was more common in
women older than 61 years while invasive ductal car-
cinoma, was more common at younger ages. Age has
a significant association with breast cancer develop-
ment. As the women’s’age is advancing, damages occur
to the ductal epithelial cells of mammary glands, thus
increasing the chance for neoplastic transformation.
A possible explanation could be a prolonged expo-
sure to estrogen which is an independent risk factor
for breast cancer development. Moreover, with aging,
depending on lifestyle, the possibility of sustaining
cellular damage via exposure to radiation and other
environmental oncogenic risk factors can also affect
the genomic machinery.*

However, geographical variations are observed in
terms of age at presentation between Africa and Europe.
In Africa, the mean age is 48 years and almost two-thirds
are premenopausal contrary to Europe where the ma-
jority present at post menopause. In the United King-
dom, the median age at presentation for Black women
is similar to African women at 46 years compared to 67
years in white British women. African-American women
have been found to present at a significantly younger
age than their Caucasian counterparts.?®

In the present study, no statistically significant dif-
ferences were found in the type of cancer in relation to
occupation, place of residence, age of menarche, age of
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menopause, age of first childbirth, number of children,
breastfeeding and duration of breastfeeding. Age at
first delivery and breastfeeding were significantly as-
sociated with invasive ductal carcinoma but not with
Invasive lobular carcinoma. Deliberate weight loss and
age at menarche were significantly associated with In-
vasive lobular carcinoma. Smoking, history of benign
breast disease and BMI were associated with both sub-
types.41 Age at menarche, and age at first baby birth,
illiteracy, smoking and family history of cancer were
risk factors associated with breast cancer development
among women in Afghanistan.*

Conclusions

The results of the present study showed the following:

Non-invasive breast cancer was more common in
women who have gained more than 10 kg after meno-
pause and in women in primary and secondary educa-
tion. Women with non-invasive breast cancer had higher
abnormal levels of total cholesterol and moderate risk
of HDL. Non-invasive breast cancer was more common
in participants with comorbidity and specifically with
cardiovascular disease and diabetes mellitus. Partici-
pants with non-invasive breast cancer had a larger waist
and hip circumference, a longer menopausal age, and
in particular differ in age statistically significantly only
from those with invasive disease.

Invasive breast cancer was more common in smok-
ers and those who regularly used to drink alcohol. In
relation to demographic characteristics, invasive ductal
cancer was observed at younger ages while invasive
lobular carcinoma was more common in women older
than 61 years.

Women with invasive lobular breast cancer had a
longer hospital stay from disease onset and a shorter
physical exercise time. Women who reported adenoma
as a benign breast disease were more likely to develop
non-invasive lobular breast cancer.

Provision of health education to women are valuable
in decreasing the burden of breast cancer and its’impact
on the healthcare system, globally.

Additional studies are required to address the rela-
tionship between breast cancer and cholesterol, with
the goal to develop potential therapeutic strategies
and minimize the cholesterol effect on breast cancer
risk.
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ABSTRACT

Yuoxétion Auchimbaipiag pe Kapkivo MaotoU otig Nuvaikeg
Anuntplog KoukouAdpng,' Nikohaog Aavidg,? Baoielog Zpuupviwtng, EAévn Kupiton,?
Mapia NMoAukavdpiwtn,® Eutuyxia Evayyelidou,® lewpylog ABavaodd’
'BiorraBoAdyoc, MSc, PhD(c),
2Emikoupoc KaBnyntig, latpikn 2xoAr, EBviké kat Kamodiotplakd [Navemotriuio ABnvay,
*Kabnyntnc, latpixri 2xoAr, EBvikd kat Karrodiotpiakd lMNavemotriuio ABnvay,
“Ou. KaBnyntpia, Turiua NoonAsutikig, MNavemotriuio AuTikiAg ATTIKG,
SAvaninpwtpia KaBnyntota, Turjua Noonheutikng, lNavemotrijio AuTikAG ATTIKAG,
°RN, MSc, MHSc, PhD, PostDoc(c), YmodieuBovtpia NoonAeutikric Yrinpeoiac, TNNI «<KwvotavtomoUAio-lNatnoiwvs,
‘Avaninpwtnc Kabnyntig, latoikn Zxolr, EBviké kat Kamodiotpiaké Mavemotriuio ABnvav, ABriva

Ercaywyn: H Suohimbapia kat ta avénuéva emimeda xoAnotepdANnG @aivetal va cuvdéovtal BeTiKA pe Tov Kivduvo
KOpPKivou Tou paoTtou. Adyw TN yrpavong tou TANBUGHoU, 0 KAPKIVOC TOU HAOTOU ETEKTEIVETAL UE AVNOUXNTIKO
PUBUS, maykooUiwe. Q¢ ek TOUTOU, Ol TPOCTIABELEC YIA TNV EAAXIOTOTIOINCN TWV AUENUEVWY TTOGOOTWY KAPKIVOU
TOU POOTOU OTOXEUOUV OTOUC TPOTIOTIOICIMOUG TapdyovTeg Kivduvou, 6mwe n Suchimdaipia yéow tng TPOTO-
moinong TNG S1aTpoPn¢ Kal Tou TPOTou (WG ZKOMOE AuTHC TNG MEAETNG ATAV N Slgpelivnon TNG oxéong HETA&U
Suohimdalpiag Kal KApKivou Tou JaoToU OE TIPO KAl UETEUUNVOTTAUCIAKEG YUVAiKeS. YAIKO Kat MéBodog: Ztnv
mapovuoa emMS&NUIOAOYIKN LEAETN cupPETEiXav 501 TTPO KAl PETEUUNVOTIAUCIAKEG YUVAIKEG LUE KAPKIVO TOU HaoTOU
o€ Téooepa dnuoota voookopeia TG ABRvag. Ta dedopéva cUANEXBNKaV UE TN CUMTTARPWON evog e181KA oxedla-
OMEVOU EpWTNUATOAOYIOU, TO oTToio TTEPINABAVE TA XAPAKTNPLIOTIKA TwV acBevwv. To eminmedo oTATIOTIKAG ONUaA-
VTIKOTNTAG 0pioTNKE 0TO P<0,05. AmoteAéoparta: Ao Ti¢ 501 yuvaikeg mou cupuEeTeixav 0T LEAETN, TO 34% rTav
avw Twv 60 etwv. Ooov apopd To Ambaliko mPo@il, To 50,3% cixe uPnAd emimeda oAIKAG xoAnoTepOANG (240+
mg/dl), To 33,5% eixe upnAd emimeda LDL (160+ mg/dl), To 38,5% eixe uynAd emimeda tptyhukepidiwv (200+mg/
dl) kat 10 77,7 % cixe emimeda HDL pétpiou kivdovou (41-59 mg/dl). Ocov apopd otov Agiktn Malag Zwuatog,
T0 59,4% ntav UTEPPRapeC/MaxVOAPKEG. IXETIKA PE TOV TUTTO TOU KapKivou, To 52,5% &ixe mopoyevég SinOnTikd
KapKivwua, To 32,1% gixe mopoyeveG un SInONTIKO KapKivwia, To 8,6% &ixe S1INONTIKO Ao L1akd KapKivwa Kal TO
6,8% eixe pun 61NONTIkS Aoflakd kapkivwua. Ot yuvaikeg pe mopoyevég pn SinOnTiko KapKivwua, gixav uPpnAoTe-
PEC UN PUOIOAOYIKEG TIHEC ONIKNG XOANOTEPOANG, p=0,006, TptyAukepiSiwy, p=0,009 kal xapunAotepeg TiéG HDL,
p=0,005.To mopoyevég Un SINBNTIKS KapKivwHa, ATAV CUXVOTEPO O YUVAIKEG TTOU AENCAV TO CWHATIKO TOUG
Bapog mepioodtepo amod 10 kg petd TV epunvomavon, p=0,026, ekeiveg Tng mpwtoBaduiag kat deutepoabuiag
ekmaidevong, p <0,001 kat pe cuvvoonpoTnTa, p<0,001. EMMA£0V, Ol CUUUETEXOVTEC E TTOPOYEVEC Un SINONTIKO
KapKivwua gixav peyautepn mepleépeta péong kat toxiov p=0,007 kal p<0,012, avtioTtolxa, KAl Tpoxwpnuévn
nAkia otnv egunvomauvon, p=0,099. 0cov a@opd 0To MOPOYEVEC SINONTIKO KAPKIVWHA, RTAV CUXVOTEPO OTIC KA-
nviotpleg, p=0,005, og 60eC KatavaAwvav TAKTIKA aAKoOA, p=0,010 kal oTI¢ HIKPOTEPECG NAIKiES, p<0,001. Ooov
agopd oTo Aoflakd KapKivwua, To 8iNBNTikG RTAV TTIO GUXVO O€ Yuvaikeg dvw Twv 61 €Twy, p<0,001. Mapatnpeni-
Onke HeyaAUTEPN TTAPAUOVH OTO VOOOKOMEIO O€ YuvaiKeC e S1NONTIKS Ao Blakod KapKivwpa Tou pactou, p <0,008.
Ot yuvaikeg mou avépepav To adévwpa wg kalordn véoo Tou paoTtou gixav meplocoTtepeG mMOAvVOTNTEG va ava-
ntu€ouv pn SinBNTikd Aoflako Kapkivwua, p=0,002 evw ol yuvaikeg Pe un SinBNnTiko Aoflakd kapkivwpa eixav
MIKPOTEPO XPOVO CWHATIKAG Aoknong, p=0,039. Zupunmepdopata: Anaitovvtal emonuioloyikd dedopéva pe Bdon
Tov TANBUGOKO yia akpiPr avdAuon Tng cuoxETiong etau SuocAhimdaipiag kat avantuéng Kapkivou Tou paotol
UE AMWTEPO OTOXO TNV TTAPOXH KATEVOBUVOEWY Yla TN Beparmeia kal Tnv mpdANYn Tou Kapkivou.

Né€erg-eupetnpiov: Avohimbaiuia, xoAnotepdAn, kapkivog uaoTou, mapdyovteg KivGUVou, yUVaiKeG.

< YmevBuvog aAAnhoypagiag: Anuritploc Koukouhdpng, MSc, PhD(c), ZOMN\NG 6, 142 32 Néa lwvia Attikng, ABrva,
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