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Introduction
An increase in the incidence of cancers has been reported in 

the Arab countries [1]. This could be explained by the attribution of 
various factors such as the robust epidemiological control of infectious 
diseases, increase in the average life span of the general population, 
higher socio-economic status, smoking, higher incidence of hepatitis 
B and C, and food fads socio-economic status. Breast cancer is one of 
the leading cancers, causing higher rate of morbidity and mortality 
comparable to that of other developed countries, however, with an 
earlier age of onset [2]. 

According to the Benghazi Cancer Registry, the incidence of cancer 
in women is 95 per 100,000, out of which breast cancer was found to 
be 26% of the total cases of cancers [3]. Almost a decade ago, Singh 
and Al-Sudani  [4] demonstrated that breast cancer is one of the top 
ten cancers responsible for higher mortality in Libya. In another study 
conducted between 1981 and 1985 [5], breast cancer was the most 
frequent tumor (29.8%) in females and the majority of these patients 
were of a younger age group (72.3% below 50 years). Almost all the 
patients selected for our study were multiparous and were exposed to 
breast-feeding [6]. A recent literature review by Najjar and Easson  [6] 
provided evidence that the average age of onset of breast cancer in Arab 
women is 48 years and is almost a decade sooner than their western 

counterparts and this warrants effective screening and management 
strategies [7]. 

The role of lipids in cancer in the maintenance of cell integrity 
is well documented [8]. Any alteration in the plasma lipid profile in 
breast cancer cases can increase its risk status and its measurement may 
be helpful in evaluation of prognostic and diagnostic importance of the 
disease [9]. Lipid peroxidation is one of the most important factors 
which involves cell membrane integrity and causation of cancer [10]. 
However, published results have been inconsistent, and there is no data 
available among Libyan population on the relationship of serum lipid 
levels with cases of breast cancer. Therefore, this preliminary study 
was started with an objective of studying this relation and to extend 
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Abstract
Background: Carcinoma breast is one of the major surgical problems in Libya, particularly in younger female 

subjects. Since it is a commonly encountered health risk, it is important to know the etiology and associated related 
factors of breast cancer in Libya. There are conflicting reports regarding the association between the dietary lipids and 
serum lipid profiles and breast cancer. It is a fact that local dietary habits, environmental factors along with genetic 
predisposition play a role in the evolution of breast cancer. The present study was undertaken to identify whether there 
is such an association between alterations in lipid profile in carcinoma breast in a local Libyan subjects. 

Material and methods: A total of 40 patients with various stages of breast cancer who were being treated at the 
department of surgery, 7th October hospital, Benghazi, Libya during 2009 and 2010 were recruited in the present study. 
Twenty one healthy volunteers were included as controls. These patients were categorized according to age, pre or 
post menopausal status and body mass index with their respective controls. Serum lipid profile was performed in all 
the cases and control groups using fasting blood samples. Total cholesterol, HDL-cholesterol and Triglycerides were 
measured by standard kit methods and LDL cholesterol was calculated using Fried Wald’s formula. 

Results: Serum total cholesterol and HDL cholesterol have been observed to be significantly elevated in patients 
with carcinoma breast when compared with those of controls (p=0.0046 and 0.004 respectively). However, the serum 
levels of LDL cholesterol and triglycerides did not show any significant alteration between that of the cases studied and 
the controls (p=0.42 and 0.092 respectively). In the case of premenopausal women, there is a significant rise of total 
cholesterol (p=0.0186) and HDL cholesterol (p=0.0031) whereas serum triglycerides (p=0.335) and LDL cholesterol 
(p=0.2617) had not shown any statistically significant variation. Furthermore, in the postmenopausal group, there is a 
significant elevation of serum triglycerides (p=0.0094), total cholesterol (p=0.0238) and HDL cholesterol (p=0.0457) but 
LDL cholesterol had not shown any significant variation. There is a significant variation between the triglyceride levels 
of postmenopausal women and the premenopausal women (p=0.0298). 

Conclusion: This preliminary study has shown a significant alteration in serum lipid profile of breast cancer patients 
in the local Libyan female population. The interesting observation of high levels of HDL cholesterol in the patients’ 
needs further evaluation by extending the investigation further on and also extending the study on larger study group. 
Postmenopausal women have shown an increase in serum triglycerides levels, with an increase observed in serum 
total cholesterol and HDL cholesterol levels when compared to that of premenopausal women. 
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this study further on to molecular level by continuing with a search on 
genetic markers on larger cohort in Libya.

Material and Methods
A total of 40 patients in various stages of breast cancer have been 

selected for the present study from department of surgery, 7th October 
hospital, Benghazi, Libya during 2009 and 2010. Their age varied from 
20 to 65 years with mean age of 37 years and there were 21 healthy 
controls with age group of 20 to 55 years with mean age of 35 years. 
Out of 40 cases of breast carcinoma, 25 cases are of premenopausal 
women of age lesser than 47 and 15 cases are of post-menopausal 
women with an age group of 47 and above. The mean and standard 
deviation of general characters that is age, height, body weight and 
body mass index (BMI) are summarized in Table 1. Serum Lipid profile 
was performed in all these patients and controls after an overnight fast. 
Total cholesterol (TC) was estimated using the Cholesterol Oxidase 
Phenol 4-Aminoantipyrine Peroxidase (CHOD-PAP) Method 
[11,12]. The GPO-PAP method was used to estimate triglyceride 
(TG) levels [11,13,14]. High density lipoprotein (HDL-C) cholesterol 
and low density lipoprotein (LDL-C) cholesterol was calculated using 
Friedewald’s formula [15].

Results
Serum TC and HDL-C were significantly elevated in patients with 

carcinoma breast when compared with controls (p=0.0046 and 0.004 
respectively). Whereas the levels of LDL-C and TGs did not show any 
significant changes between the cases studied and the controls (p=0.42 
and 0.092 respectively). In the premenopausal women, there was a 
significant rise of TC (p=0.0186) and HDL-C (p=0.0031) whereas TGs 
(p=0.335) and LDL-C (p=0.2617) did not show a significant change 
against controls of their group. In the postmenopausal group, there 
is significant elevation of serum TGs (p=0.0094), TC (p=0.0238) and 
HDL-C (p=0.0457) but LDL-C did not show any significant difference 
against their control group. There is a significant difference in TG 
levels between postmenopausal woman and premenopausal woman 
(p=0.0298). More than 80% of all the patients are obese after calculating 
their BMI especially postmenopausal.

The results are summarized in Table 2.

Discussion
This study confirms the occurrence of dyslipidemia  among women 

with  among women with breast cancer. There is a significant rise in the 
TC and HDL-C levels in patients with breast cancer spread a wider range 
across all age groups (p=0.0046 and 0.004 respectively). Furthermore, 
TG levels rise significantly in postmenopausal women, compared to 
premenopausal women (p=0.0298) and controls (p=0.0094). Obesity is 
a growing health problem in the developed countries and increasingly, 
around the world. Excess body weight has been linked to an increased 
risk of postmenopausal breast cancer, and growing evidence also 
suggests that obesity is associated with poor prognosis in women 
diagnosed with early-stage breast cancer [16]. 

The current available data has shown conflicting evidence of the 
association of serum levels of various lipid components and breast 
cancer.

In a nested case-control study of breast cancer patients, HDL-C 
levels were not significantly different between the cases and controls. 
However, a statistically significant interaction between the HDL-C 
level and menopausal status at diagnosis was detected [17]. Ferraroni 
et al. [18] suggested that protective factors for breast cancer are 
associated with a lower level of HDL-C and vice versa, and high HDL-C 
levels should be especially checked in women aged   60 years, or in 
premenopausal women presenting a low BMI, or in postmenopausal 
women with an early menopause [18]. In a large Danish study, 
the relative risk was 0.3 (95% CI=0.1-0.8) for women in the highest 
quartile of serum HDL cholesterol compared with women in the 
lowest quartile and the relation displayed a significant negative trend 
(P=0.01) [19]. Borrelli et al. suggesedt that a high serum HDL-C could 
be a biochemical index of increased risk of having breast cancer [20]. 
Studies by Qadir et al. [9], Shah et al. [21], Michalaki et al. [22], Kökoğlu 
et al. [23] and Bani et al. [24] have also shown an increase in HDL-C 
to be associated with an increased risk of breast cancer. In contrast to 
these findings, other studies suggest that low HDL cholesterol may be 
a marker of increased breast cancer risk among premenopausal [25] 
and postmenopausal women [26]. However, no statistically significant 
difference was observed in the HDL-C levels between the patients and 
controls [27].

TG levels were significantly higher in women with node-negative 
invasive cancer (0.94 +/- 1.04 mg/ml) than in those with no epithelial 
proliferation (0.83 +/- 1.04 mg/ml, p=0.03). This association persisted 
after adjustment for age, body size, lipids, reproductive and familial 
risk factors, and previous benign breast problems (p<0.01), in keeping 
with an independent association of elevated TG with breast cancer 
risk [28]. Several studies have also shown significant increase in TG 
levels of breast cancer patients [21-24,27]. However, other studies 
did not demonstrate a statistically significant increase in TG levels. In 
the Danish study, the higher serum TG was a part of the suggestion 
of a positive association with breast cancer incidence, but the trend 
was not significant (P=0.06) [19]. Vatten and Foss [29] demonstrated 
negative, but not statistically significant association for TG with breast 
cancer incidence, which showed further insignificance after adjustment 
for BMI and serum TC [29]. Similarly, Borrelli et al. did not find a 
significant correlation between serum TG levels and breast cancer [20]. 

Ray et al. [27] suggested that an increased serum TC level may 
play significant role in carcinogenesis. In a study by Qadir and Malik 
[8], a moderate increase in the plasma levels of cholesterol (21%) was 
found in breast cancer patients when compared with normal subjects 
[9]. Bani et al. [24] found a higher level of serum TC in breast cancer 
patients prior to surgery [24]. 

On the contrary, plasma TC was significantly lower in patients with 

Age Weight Height BMI
Controls 35 ± 7.5 71 ± 9.00 164 ± 6.1 25.39 ± 9.09
Cases 37.1 ± 13.09 71.36 ± 13.30 160.56 ± 5.89 31.494 ± 5.53

Premenopausal 29.35 ± 7.32 67.8 ± 13.85 159.7 ± 6.59 31.606 ± 4.68
Postmenopausal 52.6 ± 6.22 78.5 ± 8.95 162.3 ± 3.91 31.30 ± 7.24

Table 1: The mean and standard deviation of general characters that is age, 
height, body weight and body mass index (BMI).

TC (mg/dL) TG HDL-C LDL-C
Mean ± STD  (p value)

Controls 152.38 ± 
35.39 99.28 ± 31.10 33.33 ± 9.99 98.33 ± 33.92

Overall 179.53 ± 29.7 
(0.0046) 

142.73 ± 
112.81 (0.092)

44.1 ± 14.02 
(0.004)

105.79 ± 
31.09 (0.42)

Premenopausal 
Women

177.5 ± 29.65 
(0.0186)

111.6 ± 49.17 
(0.335)

44.3 ± 12.19 
(0.0031)

109.62 ± 
29.23 (0.2617)

Postmenopausal 
Women

183.6 ± 30.96 
(0.0238)

205 ± 171.58 
(0.0094)

43.7 ± 17.86 
(0.0457)

98.14 ± 34.85 
(0.9884)

Table 2: Lipid profile of Women with Breast Cancer.
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breast cancer in the studies by Shah et al. [21] and Kökoğlu et al. [23], 
Agurs-Collins et al. [27], Borrelli et al. [20] and Høyer and Engholm  
[19] did not find any significant association in the serum TC levels
between breast cancer patients and controls.

Similar to other lipid components, there is contrasting evidence on 
serum LDL-C levels in breast cancer. Ray and Husain [30] suggested 
that the LDL-C levels are elevated, while Shah et al. [21] and Kökoğlu et 
al. [23] found a significant decrease in the LDL-C. Furthermore, Agurs-
Collins et al. did not find a statistically significant difference between 
the LDL-C levels of breast cancer patients and controls [27]. 

Conclusion
The current study has shown a significant alteration in the serum 

lipid profile in breast cancer patients in the local female Libyan 
population. Postmenopausal women have shown an increase in serum 
triglycerides levels, with an increase observed in serum total cholesterol 
and HDL cholesterol levels when compared to that of premenopausal 
women. Majority of these patients in this study are obese, especially 
post menopausal women. It is highly recommended that people should 
reduce weight and control blood cholesterol levels in order to reduce 
risk of breast cancer. However, the major limitation of our study was 
the small sample size. Additionally, since there is contrasting evidence 
on the correlation of lipid levels and breast cancer, there is a need for 
large, multicentric and randomized trials. 
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