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A b s t r ac t
Aim: The purpose of this study was to evaluate the levels of carcinoembryonic antigen (CEA) and lipid profile [total cholesterol (TC), serum
triglycerides (TG), high-density lipoprotein (HDL), low-density lipoprotein (LDL), and very-low-density lipoprotein (VLDL)] in patients with breast
cancer and compared them with healthy individuals as a control group.
Materials and methods: In the present study, 100 women included 50 breast cancer patients with age >18 years and 50 controls with similar
age range were assessed for CEA and lipid profile.
Result: The present study has demonstrated that the levels of CEA, TC, LDL, VLDL, and TG were significantly higher and the levels of HDL were
lower in patients with breast cancer.
Conclusion: The study concluded that CEA levels were higher in the case group and it is one of the most commonly expressed biological markers
in breast cancer patients and when lipid profile was compared between breast cancer patients and the control group, then, TC, LDL, VLDL, and
TG were significantly higher and the levels of HDL were lower in patients with breast cancer.
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Introduction
Cancer is a major public health problem and is one of the main
causes of death worldwide.1 It is the second leading cause of death
after cardiovascular diseases (CVDs),2 affecting all categories of
persons. Breast cancer is the most common malignancy and a
leading cause of cancer death among women worldwide3. There
are about 1 million new breast cancer patients every year in the
world and the age of onset tends to be younger.4 Breast cancer is
a multistep process characterized by uncontrolled cell growth in
the tissue of the breast.
Early detection of cancer offers the best chance to diagnose
cancer at an early stage and reduce morbidity and mortality. 5
Among the various biological markers, carcinoembryonic antigen
(CEA) is one of the most commonly expressed biological markers
in patients with breast cancer.6 Carcinoembryonic antigen is a high
molecular weight cell surface glycoprotein7 and it is the most widely
used tumor marker in the clinical practice.8 Normal levels of CEA are
observed in benign diseases and increased levels are found in breast
cancer, hepatocellular carcinoma, colon cancer, lung cancer, etc.9
Apart from tumor markers, there is a need for simple
biochemical investigations which can be easily assayed and can
detect the status of malignancy. The lipid profile is among them.
Researchers have reported the association of lipoproteins and
lipids with different types of cancers. Alterations in the circulatory
lipid level are associated with the etiology of carcinoma of
breast.10 Adiposity is associated with both increased risk of glucose
intolerance or diabetes, and breast cancer risk.11 Therefore, along
with CEA, this study aimed to compare serum lipid profiles between
breast cancer patients and healthy individuals.
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The present study was conducted in the Department of
Biochemistry in collaboration with the Department of Medical
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Oncology at Mahatma Gandhi Medical College and Hospital, Jaipur,
Rajasthan.
One hundred women including 50 breast cancer patients with
age >18 years and 50 controls with similar age range were included
in the study and women below the age of 18 years and patients on
lipid-lowering drugs, diabetic, and hypertension were excluded.
Blood samples were collected using the standard aseptic
technique and analyzed for the following parameters:
•
•

Serum CEA.
Lipid profile [total cholesterol (TC), serum triglycerides (TG),
high-density lipoprotein (HDL), low-density lipoprotein (LDL),
very-low-density lipoprotein (VLDL)].

Statistical Analysis
Results obtained after analysis were presented as mean ± SD
between two groups, i.e., breast cancer patients (n = 50) and control
group (n = 50). The result of the patient group was compared with
those of the control group by applying the Student’s t test. A p value
of ≤0.05 was considered significant for all statistical tests.
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R e s u lt
In the present study, the mean age in breast cancer cases (54.54 ±
14.21 years) and the control group (58.26 ± 8.53) was comparable.
The levels of CEA (Table 1 and Fig. 1), TC, LDL, VLDL, and TG were
significantly higher and the levels of HDL were lower (Table 1 and
Fig. 2) in patients with breast cancer.

D i s c u s s i o n
Cancerous tumors in the breast usually grow slowly. So, early
diagnosis is the best way to reduce the risk of dying from breast
cancer.12 The present study was planned to evaluate the CEA and
lipid profile level in 50 breast cancer patients and compared them
with 50 healthy individuals. Patients were selected based on the
predefined inclusion and exclusion criteria and after obtaining
informed consent.
The mean age in breast cancer cases was 54.54 ± 14.21 years
and in healthy controls 58.26 ± 8.53 years, and it was found
statistically significant with a p value of 0.000. Carcinoembryonic
antigen is a glycoprotein involved in cell adhesion. Elevated
levels of serum CEA are related to the extent of the disease, site,
and degree of differentiation of tumor.13 When CEA levels were
compared between breast cancer cases and healthy controls, then
a statistically significant difference in mean of CEA levels was found
between them, as shown in Table 1.
In the present study, it was observed that CEA levels in breast
cancer were higher than healthy controls. Similar findings were
reported by Faridi et al.,14 they further concluded that serum CEA
is a tumor marker of breast carcinoma. Its level decreased after

treatment and more decrease in levels after chemo/radiotherapy
following surgery. Another study by Li et al.15 also demonstrated
similar results and concluded that CEA had more significant
prognostic significance for pretreatment primary breast cancer.
In the present study, when the levels of all the components
of lipid profile, i.e., TC, TG, LDL, HDL, and VLDL, were compared
between breast cancer patients and healthy individuals then a
statistically significant increased were found in TC, TG, LDL, and
VLDL levels and deceased in HDL levels in breast cancer patients,
as shown in Table 1. Similar findings were reported by Bhat et al.,16
they further concluded that elevated lipid levels precede the
development of obesity and breast cancer and thus, may have an
etiological or predictive significance.
Abdelsalam et al.17 demonstrated in their study that increased
TC and LDL levels and decreased HDL levels increase the risk of
coronary heart disease.
A major link has been established between the biosynthesis of
cholesterol and cell growth. If no exogenous cholesterol is available
and cholesterol synthesis is inhibited, cell growth will be blocked.
Cholesterol inhibition, either by decreasing cholesterol availability
(lowering of plasma cholesterol) or by decreasing intracellular
cholesterol synthesis could inhibit tumor cell growth and possibly
prevent carcinogenesis.16

C o n c lu s i o n
The present study has demonstrated that the levels of CEA, TC, LDL,
VLDL, and TG were significantly higher and the levels of HDL were
lower in patients with breast cancer. Carcinoembryonic antigen
is one of the most commonly expressed biological markers in

Table 1: Comparison of CEA and lipid profile levels between cases and control group
CEA (ng/mL)
Total cholesterol (mg/dL)
Serum triglycerides (mg/dL)
HDL (mg/dL)
LDL (mg/dL)
VLDL (mg/dL)

Cases (n = 50)
32.47 ± 88.84
227.41 ± 33.09
172.99 ± 21.84
33.97 ± 5.67
136.45 ± 32.29
32.09 ± 5.28

Fig. 1: Comparison of CEA between cases and control group
2

Controls (n = 50)
1.91 ± 0.72
115.48 ± 42.67
109.28 ± 20.92
43.49 ± 6.13
132.39 ± 21.97
17.45 ± 6.29

t value
−2.43
−12.65
−14.21
5.15
−4.05
−11.53

p value
0.016
0.000
0.000
0.000
0.001
0.000

Fig. 2: Comparison of lipid profile levels between cases and control
group
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breast cancer patients and the lipid profile is a routine biochemical
parameter, which can help to detect the status of malignancy.
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