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Abstract

Introduction: Breast cancer is the most prevalent cancer among women in Iran,
affecting approximately 7,000 individuals annually. The present study aims to
investigate the associations between blood lipid profiles, body mass index
(BMI), and the risk of breast cancer.

Materials & Methods: This case-control study involved 55 women diagnosed
with breast cancer and 65 healthy controls, all recruited from Kerman, Iran.
Blood lipid levels, including cholesterol, triglycerides, high-density lipoprotein
(HDL), and low-density lipoprotein (LDL), were measured, and BMI was
calculated. Additionally, data on menopausal status, lymph node involvement,
and chemotherapy history were collected for all participants.

Results: The breast cancer group demonstrated significantly higher levels of
cholesterol, triglycerides, and HDL compared to the control group (P<0.05). The
mean BMI in the breast cancer group was 2.81, compared to 2.38 in the control
group. Furthermore, 61.8% of the breast cancer patients were classified as
overweight or obese, and a higher proportion of postmenopausal women were
observed in the case group (27.3%) compared to the control group (3.1%).

Conclusion: Elevated levels of blood lipids and BMI may be associated with an
increased risk of breast cancer, highlighting the importance of managing both
weight and lipid levels. Region-specific research is crucial to account for the
influence of cultural and dietary factors on these associations.
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Introduction

Breast cancer, affecting around 2.3 million
women globally, remains one of the most
prevalent cancers among women, with
incidence increasing notably in developing
countries (1), including Iran. In 2020,
approximately 7,000 cases were reported in [ran
alone. Numerous studies have indicated that
metabolic factors, particularly lipid levels and
BMI, might contribute to breast cancer risk,
with evidence suggesting that altered lipid
profiles and obesity may play roles in cancer
development and progression (2). This case-
control study aims to investigate the association
between blood lipid profiles, BMI, and breast
cancer in women from Kerman, Iran, providing
insights that may support targeted prevention
strategies for high-risk groups (3).

Materials & Methods

A case-control study was conducted on 55
women newly diagnosed with breast cancer
(stages I-IV) and 65 healthy controls, recruited
from hospitals and clinics in Kerman, Iran. All
participants provided informed consent, and
ethical approval was obtained from Kerman
University of Medical Sciences. Blood samples
were analyzed to measure lipid profiles,
including total cholesterol, triglycerides, HDL,
and LDL. The BMI was calculated by dividing
weight (kg) by height squared (m?). The study
recorded menopausal status, histopathology,
lymph node involvement, chemotherapy
history, and cancer stage for the case group.
Additional factors, such as age, menopausal
status, and BMI distribution, were carefully
analyzed to observe potential associations with
breast cancer incidence.

Lipid measurements utilized standardized
laboratory protocols, ensuring consistency
across samples. Variables were coded, and lipid
and BMI measurements were categorized into
clinically significant subgroups. The SPSS
(version 23) was employed for data analysis.
Independent t-tests were used to compare
means, while ANCOVA controlled for age and
menopausal status, two confounding factors
that significantly affect lipid metabolism. A P-
value of < 0.05 was considered statistically
significant.

Results

Demographic factors further distinguished the
groups. The breast cancer group had a higher
mean age (47.87 years) than controls (33.76
years), and a notable proportion were post-
menopausal (27.3%) compared to controls
(3.1%), suggesting hormonal influences on
lipid profile changes. Among the case group,
41.8% showed lymph node involvement, with
most (61.8%) diagnosed in stage 1L
Furthermore, 49.1% of the breast cancer
patients were pre-menopausal, whereas the
control group predominantly consisted of pre-
menopausal women (81.5%). These findings
are presented in Table 1, which categorizes
BMI into clinically significant subgroups, with
a higher proportion of obese patients in the
breast cancer group (27.3%) compared to
controls (1.5%). Table 1 also highlights the age
and menopausal status differences between the
groups, indicating a clear hormonal effect on
lipid profile.

Table 1: Characteristics of case and control groups

Variable Control Group (n=65)

Case Group (n=55) P-value

Weight (kg)

64.61 + 8.55 (48-90)

69.16 + 9.43 (50-90) 0.001

Height (cm) 160.56 = 3.85 (155-172) | 160.09 = 5.56 (145-172) | 0.55
BMI 2.38+0.55 (1-4) 2.81+0.92 (1-4) <0.001
Age 33.76 + 8.29 (22-53) | 47.87+11.01 (29-76) | 0.001

Menopausal Status (frequency, %)

Pre-menopause 53 (81.5%) 27 (49.1%) <0.001
Perimenopause 10 (15.4%) 13 (23.6%) 0.17

Post-menopause 15 (27.3%) <0.001

BMI Categories (frequency, %)

Underweight 4(7.3%) 0.07

Normal 39 (60.0%) 17 (30.9%) <0.001
Overweight 24 (36.9%) 19 (34.5%) 0.7

Obesity 15 (27.3%) <0.001
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The analysis revealed notable differences
between case and control groups across lipid
levels, BMI, and menopausal status. Table 2
clearly demonstrates how lipid levels correlate
with cancer stages and other factors. Breast
cancer patients showed significantly higher
levels of total cholesterol (169.76 mg/dL vs.
164.52 mg/dL), triglycerides (141 mg/dL vs.
103.52 mg/dL), and HDL (44.47 mg/dL vs.
40.69 mg/dL) compared to controls, all
statistically significant (P<0.05). The LDL

levels were comparable between groups, though
slightly elevated in the case group.
Additionally, mean BMI was significantly
higher in breast cancer patients (2.81) than in
controls (2.38), with a greater percentage of
patients categorized as overweight or obese
(61.8%) compared to controls (38.4%). These
findings suggest a strong association between
lipid profiles and BMI with breast cancer
presence, which is further illustrated in Table 2.

Table 2: Mean and standard deviation of lipid profile and weight index in
control and case groups

Mean Std. Deviation P-value
CHOL Control 164.52 26.74 <0.001
Case 169.76 39.13
TG Control 103.52 43.28 0.001
Case 141 61.65
HDL Control 40.69 7.11 0.003
Case 44 47 11.39
LDL Control 103.10 24.67 0.009
Case 102.89 32.65
CHOL: Cholesterol, TG: Triglycerides, that the initial disparity could be largely

HDL: High-Density Lipoprotein, LDL: Low-
Density Lipoprotein

ANCOVA analysis confirmed that age and
menopausal status were confounding variables,
particularly affecting HDL and triglyceride
levels. Age-adjusted HDL levels showed a
reduced difference between groups, indicating

attributed to age-related changes rather than
cancer status alone. Menopausal status also
emerged as a significant factor, especially in
triglyceride and HDL levels, emphasizing the
need to consider these variables in future studies
assessing metabolic profiles in cancer patients
(Table 3).

Table 3: ANCOVA Analysis for Controlling Age and Menopausal Status as Confounding Factors

Dependent  Type III Sum of Mean F Sig. Type Il Sum of Mean Square F (Menopause) Sig.
Variable Squares (Age) Square (Age) (Age) Squares (Menopause) (Menopause)
(Age) (Menopause)
CHOL 7545.17 7545.17 12.43 0.001 1944.03 1944.03 2.79 0.100
TG 27165.69 27165.69 18.45 <0.001 9468.74 9468.74 5.40 0.023
HDL 67.38 67.38 1.34 0.251 192.38 192.38 3.98 0.049
LDL 3868.86 3868.86  6.94 0.011 1471.50 1471.50 247 0.121
Discussion chronic inflammation, both linked to cancer

The present study provides significant insights
into the complex relationship between
metabolic health, lipid profiles, BMI, and breast
cancer risk. Elevated cholesterol, triglycerides,
and BMI in breast cancer patients align with
previous research suggesting that metabolic
dysfunction may contribute to carcinogenesis.
These findings are particularly relevant in Iran,
where the prevalence of obesity is rising, and
potentially increasing cancer risk in the
population. Triglycerides, an independent risk
factor for various cancers, were significantly
higher in breast cancer patients (2). This could
be due to their role in insulin resistance and

progression (4).

The higher HDL levels observed in cancer
patients contrast with some prior studies
suggesting protective effects of HDL. However,
HDL’s role in cancer is complex, with some
research indicating that it may facilitate
cholesterol transport within tumors, thus
promoting cell proliferation. Our age-adjusted
analysis showed a weakened difference in HDL
between groups, highlighting age as a critical
confounder (5). These findings indicate the
need for future studies to account for lipid
quality and age when examining HDL’s effects
in cancer biology (6).
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The BMI also emerged as an important factor,
with breast cancer patients exhibiting higher
BMIs on average. Excess body fat is a known
risk factor for postmenopausal breast cancer,
potentially due to the role of adipose tissue in
producing estrogen and other growth factors.
Elevated BMI has also been linked to
inflammatory processes that create a conducive
environment for tumor growth. Although BMI
differences were not statistically significant,
they suggest a trend towards higher obesity
rates among breast cancer patients, particularly
in postmenopausal women, warranting further
exploration (7).

The significant association  between
menopausal status and lipid profile supports the
hypothesis that hormonal changes, particularly
the decline in estrogen, may influence lipid
metabolism and elevate cancer risk. Estrogen
modulates lipid profiles by reducing LDL and
increasing HDL; consequently, menopause,
marked by decreased estrogen levels, often
leads to adverse changes in lipid profiles,
contributing to the higher cholesterol and
triglyceride levels observed in our study.
Furthermore, menopause leads to a shift in lipid
metabolism, as the reduced estrogen levels
impact the liver’s ability to process lipids and
influence fat storage. This hormonal transition
results in an increased accumulation of
abdominal fat and changes in lipid composition,
which may further elevate the risk of breast
cancer, particularly in postmenopausal women

References

1. Siegel RL, Miller KD, Fuchs HE, Jemal A.
Cancer statistics, 2022. CA: a cancer journal
for clinicians. 2022;72(1).

2. Brennan SF, Cantwell MM, Cardwell CR,
Velentzis LS, Woodside JV. Dietary
patterns and breast cancer risk: a systematic
review and meta-analysis. The American
journal of clinical nutrition. 2010;91(5):
1294-302.

3. Touvier M, Fassier P, His M, Norat T, Chan
DS, Blacher J, et al. Cholesterol and breast
cancer risk: a systematic review and meta-
analysis of prospective studies. British
Journal of Nutrition. 2015;114(3):347-57.

4. His M, Dartois L, Fagherazzi G, Boutten A,
Dupré T, Mesrine S, et al. Associations
between serum lipids and breast cancer
incidence and survival in the E3N
prospective cohort study. Cancer Causes &
Control. 2017;28(1):77-88.

(8). Research has shown that these changes in
lipid metabolism are associated with increased
inflammatory markers, oxidative stress, and
cellular changes that promote cancer
development, highlighting the critical role of
hormonal fluctuations in breast cancer risk.

Conclusion

The findings highlight a significant association
between elevated lipid profiles, high BMI, and
breast  cancer risk, particularly in
postmenopausal women in Kerman, Iran. These
results underscore the importance of public
health initiatives focused on metabolic health
management as a cornerstone of breast cancer
prevention strategies. Policies promoting
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