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ABSTRACT

Introduction: Breast cancer is the second most common cancer in the world. One of the reasons for its
increasing prevalence, especially in younger women has been attributed to lifestyle changes. All these
factors also have a strong association with lipid metabolism. More evidence is coming forward to
emphasise the protective effect of lifestyle modification to lower lipid levels and thus decreasing the risk
of breast cancer.

Methods: It is a retrospective, case control study. The patients with carcinoma breast and normal controls
were taken as subjects. The data for this study includes clinical profile and lipid profile measured in early
morning fasting sample of the subjects. The patients of carcinoma breast, normal control aged > 18 years
were included, while patients with diabetes, thyroid disorders, on treatment for hyper-lipidaemia, dieting
or anorexic, pregnant patients were excluded.

Results: There was no statistically significant differences in age (p = 0.920) and BMI (p = 0.137)
between study and normal control group. Total Cholesterol (TC) and Triglycerides (TG) levels were
significantly elevated (p = 0.009 and 0.000 respectively) in carcinoma breast group compared to normal
controls, however no significant differences (p > 0.05) observed in the levels of HDL-C, LDL-C.

Conclusions: There is a significant alteration in lipid metabolism in carcinoma breast patients in
comparison to normal controls.
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INTRODUCTION

Breast cancer is the second most common cancer in
the world only second to lung cancer and the most
frequent cancer among women with an estimated
incidence of 1.67 million in 2012 (25% of all
cancers) and its prevalence is constantly increasing
in developing countries particularly in younger
ladies.!> One of the contributing factors is the
westernisation of lifestyle in these countries.?

There are multiple mechanisms by which lipid
metabolism can affect carcinogenesis.Excessive
intake of lipids promotes cancer development by
inducing an inflammatory response, reduction in
cancer cell apoptosis, increment in cell proliferation
and angiogenesis.’ Excessive lipid intake increases
the expression of B-scavenger receptor (CD36), a
member of cell surface fatty acid receptors.
Clinically, inhibition of CD36 reduces the
metastasis of human melanoma and breast
cancer.*® Abnormal levels of lipids are intimately
related to carcinogenesis and cancer metastasis.
Studies have shown that plasma levels of TC, TG,
HDL-C, and LDL-C of breast cancer patients were

significantly higher than that of the control group.
7.8

SREBP cleavage-activating protein (SCAP) is the
key glucose-responsive protein serving as the
oncogenic signalling hub and fuelling for SREBP-
dependent lipogenesis leading to invasiveness and
metastasis of breast cancer..”! Compared with
normal cells, the expression of Fatty Acid Synthase
(FASN) is higher in breast cancer among many.'!-13
More importantly, during the termination step
various small molecules are produced, which
induce oncogenic mutations and activate oncogenic
pathways, promoting carcinogenesis.!*!>Some
studies have reported that a high-fat diet can result
in increased estrogen concentrations in the serum,
potentially through increased de novo synthesis.
'6Some other studies elucidated that the
histopathological markers - estrogen receptor (ER),
progesterone receptor (PR) and human epidermal
growth factor receptor 2 (HER2/neu) expression)
are frequently associated with breast cancer.!”.!8
The aim of this study is to study association of lipid
and clincial profile between the patients diagnosed
with breast cancer and normal controls.
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METHODS

The present study is a case-control study,
conducted among female patients with carcinoma
breast, as cases and normal patients attending
outpatient and inpatient department of general
surgery at our hospital from 1st December 2016 to
31st May 2018 as controls. The female patients of
carcinoma breast with age more than 18 years were
enrolled as cases (Group-1). The patients who do
not have breast related illnesses, but attended the
department for some other illness were taken as
normal controls (Group-2). The patients with
diabetes, thyroid disorders, on treatment for
hyperlipidaemia, dieting or anorexic, pregnant,
unwilling to participate in the study were excluded
from the study. Institutional ethical committee
clearance was obtained prior to the starting of the
study. The minimum sample size was calculated to
be 36 for cases and 36 for control group based on a
standard formula by Kelsey et al.”” This was
arrived at by assuming two-sided confidence level
(1-alpha) of 95%, power of the test at 80%,
hypothetical exposure in cases and controls to be
52% and 20% respectively.?’ After taking informed
consent, comprehensive history was noted.
Relevant examination was done, including that of
breast and axilla. Height and weight of subjects
were recorded. Lipid profiles of all study subjects
were estimated with early morning fasting
(minimum of eight hours) venous blood sample at
the same centralised laboratory, using Dade
Behring Dimension RXL Chemistry Analyzer™
with the manufacturer provided cartridges. Results
were analysed by Independent sample t-test using
IBM® SPSS® Statistics software v23. Results are
considered as statistically significant if p-value <
0.05.

RESULTS

Composition of study population: A total of 85
patients qualified to be study subjects of which
carcinoma breast cases were 43 and normal control
subjects were 42. Out of 43 cases of carcinoma
breast one subject had bilateral carcinoma breasts.
All of them presented with lump in the breast while
the duration of symptoms varied from 15 days to
two years. One lady had a personal history of
carcinoma breast and none had a positive family
history. Average age at menarche was 12.6 years
and average parity was 2.4. There were seven
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Table 1. Relevant clinical profile of cases of
carcinoma breast

Character Number of
cases
Tobacco consumption 3
Alcoholics 0
Positive family history 0
Menopausal Pre-menopausal 18
status Post-menopausal 22
Couldn’t be assessed 3
Parity Nully parous 7
Parous 36
Clinical stage Stage I 0
Stage I1 13
Stage 111 26
Stage IV 4

nulliparous women and one parous woman who did
not breastfeed. There were 18 pre-menopausal and
22 post-menopausal women with average age of
menopause at 44.9 years. Menopausal status of
three women could not be assessed as they had
undergone hysterectomy. Three of them were
tobacco chewers and none consumed alcohol. Their
average weight was 55.1 kg while average height
was 1.51 m. Average tumour size was 6.1 cm, while
none had multiple lumps in the same breast (Table

).

Age distribution of study subjects: Age of the
subjects varied from 18 to 70 years. The average
age of cases was 48 years, while it was 48.3 years
in Normal control group (Figure 1, Table 2).

BMI distribution of study subjects: BMI of subjects
varied from 13.82 to 32.02 kg/m?. The average
BMI of cases was 23.96 kg/m?, while that of
normal control group was 22.82 kg/m? (Table 3,
Figure 2).

Table 2. Age distribution and its significance among
study subjects

48.00 12.906

0.920

48.31 15.176
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Figure 1. Age distribution of study subjects in
percentages

Lipid profiles in the carcinoma breast group
(Group-1): Of total 43 subjects, five (11.6%) had
elevated TC levels with mean level of 179.67 mg/
dl, 23 (53.5%) had elevated TG levels with mean
level of 197.67 mg/dl, five (11.6%) had decreased
HDL-C levels with mean level of 39.16 mg / dl and
five (11.6%) had elevated LDL-C levels with mean
level of 103.58mg/dl.

Lipid profiles in the normal control group
(Group-2): Of total 42 subjects none (0%) had
elevated TC levels with mean level of 150.21 mg/
dl, five (11.9%) had elevated TG levels with mean
level of 126.93 mg/dl, seven (16.7%) had decreased
HDL-C levels with mean level of 37.62 mg/dl and
three (7.1%) had elevated LDL-C levels with mean

level of 90.67 mg/dl (Figure 3).
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Figure 2. BMI distribution of study subjects in
percentages
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Table 3. BMI distribution its significance among

study subjects.
Mean
(kg/m2)
1 43 23.96 3.82 0.137
2 42 22.82 3.14

Comparison of lipid profiles among study and
control groups: The levels of TC (p - value = 0.009)
and TG (p - value = 0.000) were significantly (p -
value < 0.05) elevated in carcinoma breast group
compared to normal control group, while other
lipid levels such as HDL-C (p - value = 0.920) and
LDL-C (p value = 0.920) were not significantly
different between the same groups (Table 4, 5).

DISCUSSION

As it has been described in earlier, there is an
association between altered lipid metabolism and
the genesis of carcinoma breast.?! The
physiological mechanisms involved in this process
are not only diverse but also very complex.?!->2
While many studies have elucidated that carcinoma
breast patients will have deranged lipid levels
compared to normal individuals, there are lacunae
in the evidence to prove the causative role of lipid
metabolism in carcinogenesis of the breast.?%23 Our
study intended to find out the relation of the altered
lipid profile in carcinoma breast patients in
comparison to normal controls.

Upon analysing the results of our study we have
found that there were no statistically significant

B Carcinoma Breast [l Normal control

60 533
45
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15
0
TC TG HDL-C LDL-C
Lipid profile

Figure 3. Percentage of subjects with deranged lipid
profile in all study groups
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Table 4. Percentage of subjects with abnormal lipid
levels in various study groups

Referenc
e range
(mg/dl)

Lipid
profile

Percentage of subjects with
deranged parameter
(actual number of subjects

in parenthesis)

TC 130 - 250 11.6 (5) 0(0)
TG 50 - 170 53.5(23) 11.9 (5)
HDL-C  30-75 11.6 (5) 16.7 (7)
LDL-C 70 - 140 11.6 (5) 7.1(3)

differences in baseline characteristics such as age
(p value = 0.920), BMI (p value = 0.137) between
the carcinoma breast group and the normal control
group, making the two groups comparable. The
levels of TC (p value = 0.009) and TG (p value =
0.000) were significantly (p value < 0.05) elevated
in carcinoma breast group compared to normal
control group, while other lipid levels such as
HDL-C (p value = 0.920) and LDL - C (p value =
0.920) were not significantly different between
these groups.

In a similar case-control study by Anoop et al.
where lipid profiles of carcinoma breast patients
were compared with that of normal controls and
patients of benign breast diseases, with 35 subjects
in each group found that TG were significantly
elevated in carcinoma breast group in comparison
to either of the control groups.?* While there was
no significant difference observed in other lipid
parameters between the groups. Another case-
control study by Franky et al compared the lipid

Table 5. Highlighting significant changes (p < 0.05)
between carcinoma breast group and normal control
group of our study in comparison to other published

Pikul et
al. 25
N =249
vs 154

Anoop et Franky et
al. 24 al. 23

N=35vs N=125vs
35 70

TC Elevated No Decreased No
difference difference
TG Elevated Elevated Elevated Elevated
HDL-C |No No Decreased No
difference difference difference
LDL-C |No No No Elevated
difference difference difference
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Figure 4. Pictorial representation of mean values of lipid profiles with standard error

profiles of carcinoma breast patients (N = 125) with
that of normal controls (N = 70) and patients of
benign breast diseases (N = 30) found that TG were
significantly elevated in carcinoma breast group in
comparison to either of the control groups.?> And
the levels of TC and HDL-C were significantly
decreased in carcinoma breast group compared to
normal control group. While there were no
significant differences observed in other lipid
parameters between the groups. In a case-control
study by Pikul et al. which compared lipid profiles
of carcinoma breast patients (N = 249) with that of
normal controls (N = 154) found that TG, LDLC
levels in breast cancer group were significantly
higher than normal control group.?® However, TC
level in breast cancer group was not significantly
higher than the control group. The HDLC level in
breast cancer group was lower than control group,
but it was not statistically significant. Our study
results are in coherence with that of the above
mentioned studies with reference to TG levels,
while significant changes in other lipid parameters
were varied among different studies. The final
results of the above mentioned studies are
summarised in Table 6.

Considering the results of the study, there is
definitely an association between carcinoma breast
and altered lipid profile particularly TG levels. This
paves the way for future studies to unveil whether
there is a causative association between the altered
lipid profile and carcinogenesis of the breast? If so
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can there be a role for desirable modifications in
lipid profile for the prevention of carcinoma breast?
Though our study has sufficient sample size,
comparable baseline characteristics, appropriate
selection of study and control groups to eliminate
various bias factors, it is not devoid of limitations.

The main limiting factors of the study are, being a
retrospective study design; no randomisation in
sampling, there was no investigator blinding used,
selection bias due to hospital-based subject
selection. These can be addressed by applying
appropriate epidemiological methods in future
studies.

CONCLUSIONS

We would like to conclude that there is a significant
alteration in lipid metabolism in carcinoma breast
patients in comparison to normal controls. This
should contribute to the future research to elucidate
the relationship between altered lipid profile and
carcinogenesis of the breast, enabling development
of preventive strategies by means of desirable
modification in lipid metabolism. We would like to
recommend a well-structured prospective
epidemiologically sound study, which can address
the limitations of our study to establish a causative
relation between altered lipid profile and
carcinogenesis of the breast.
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