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ABSTRACT

Background: Breast cancer is a major health problem in Iran with increasing incidence in the
recent years. Breast density is one of the most important risk factors for developing breast
cancer. Metabolic syndrome that is defined by the presence of multiple clinical and lab data
findings has also been shown to be related with breast cancer.

Methods: A sample of 246 cases who referred to Mahdiyeh hospital in Tehran were selected
according to the inclusion criteria and a form was prepared including breast density in the
screening mammogram done in our center and recent lab tests including FBS, HDL and TG. We
also measured the waist circumference, height, weight and blood pressure of all subjects. Data
analysis was done through SPSS23 and using fishers exact and ordinal regression tests.

Results: The incidence of metabolic syndrome was 44% among the cases in this study. Mean age
+ standard deviation (SD) was 48.08 + 7.6 years. There was a significant association between
lower breast densities and ages greater than 50 years (p = 0.0). There was no significant
association between metabolic syndrome or its components and breast density among the
patients above 50 years of age but in ages lower than 50 years, there was a significant association
between increased breast density and lower abdominal circumference (p=0.017), lower
triglyceride levels (p=0.02), higher HDL levels (p=0.018), lower FBS levels and lower frequency of
metabolic syndrome.

Conclusion: There was no significant association between metabolic syndrome or its
components and mammographic breast density after adjustment for age and BMI.
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Introduction

reast cancer is the most diagnosed cancer
B among American women that causes nearly

42000 deaths per year in the united states of
America and is considered as the second
deadliest cancer among the women in USA after
lung cancer (1). According to a study conducted
in 2017, based on Iranian ministry of health data
(2), breast cancer was the most common cancer
in Iran with the age adjusted frequency of 33.21
cases in 100,000 people. Since early breast
cancer diagnosis has been associated with better
prognosis (3) and considering the fact that
mammography is an effective screening method
in diagnosing breast cancer, it is used for early

diagnosis of breast cancer and decreasing its
mortality and morbidity (4).

The frequency of this cancer increases with
age, especially after 50 years of age (5, 6). There
are multiple risk factors for the development of
breast cancer including family history, genetic
factors (7) like mutationin PTEN, BRCA1,2 and
p53 genes, increased breast density (8-11), age
of menarche (12) and menopause (6, 13) and
nulliparity (14). Breast density is considered as a
strong and independent risk factor for breast
cancer development. It is also associated with
breast cancers with larger masses and positive
lymph nodes (15-19). Increased breast density is
also important due to decreasing the sensitivity
of mammography in the diagnosis of breast
masses (20).

Table 1. The association of metabolic syndrome and its components with breast density

Metabolic syndrome and its components Breast Density (N) (pviue)
A B C D Total
L Yes 9 45 39 1 71
Increased Waist circumference No 2 23 43 3 94 0.017
. Yes 3 12 12 0 27
- Raised Blood pressure No 8 56 70 4 138 0.610
3 Yes 11 52 52 2 117
g Reduced HDL cholesterol No 0 12 26 5 20 0.018
o . . . Yes 7 25 18 1 51
o
B Raised Triglyceride No 4 39 60 3 106 0.020
& . . Yes 7 27 16 1 51
Raised fasting plasma glucose No 4 9 &2 3 108 0.004
Metabolic Svnd Yes 8 34 20 1 53 0,000
etabolic Syndrome No 3 30 58 3 94 .
o Yes 14 30 11 0 55
Increased Waist circumference No 7 12 6 1 26 0.554
. Yes 5 20 5 0 30
- Raised Blood pressure No 16 29 12 1 51 0.190
@ Yes 19 38 13 0 70
_§ Reduced HDL cholesterol No 1 4 4 1 10 0.050
2 . . . Yes 12 18 5 0 35
c
& Raised Triglyceride No 8 24 12 1 45 0.216
. . Yes 13 18 6 0 37
Raised fasting plasma glucose NoO 7 24 1 1 43 0.164
. Yes 14 25 8 0 47
Metabolic Syndrome NoO 6 17 9 1 33 0.312

Metabolic syndrome is the presence of
multiple clinical and lab data findings (21) that
has also been investigated for its association with
breast cancer risk. A meta-analysis study showed
that postmenopausal women with metabolic
syndrome are at a higher risk for the
development of breast cancer by 52%, exceeding
the risk for each of its components (22). Another
meta-analysis showed 14% increased risk of
breast cancer in women with metabolic
syndrome (23). The metabolic syndrome
frequency in Iran has been reported to be
between 20-35.8% which is higher than the
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global estimates (24). As with such high
frequency of this syndrome and its association
with breast cancer risk which is in the same
direction with the effect of increased breast
density, this study was conducted to shed light
on possible link between metabolic syndrome
components and breast density in Iranian women
mostly among poor socioeconomic people.

Materials and Methods

We collected a sample of 246 patients who
referred to Mahdiyeh hospital in Tehran, Iran for
screening mammography between July 2018 and
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November 2019 and were mostly among poor
socieoeconomic  people. Two radiology
residents and also a few trained health personnel
recorded the necessary information in the
prepared forms. The patients were asked to bring
the last available lab tests (within 6 months ago)
including serum triglyceride, fasting blood sugar
and HDL with them in the next visit. Digital
mammography was done with digital
mamographic hologic selenia model. The breast
density was categorized by an expert radiologist
according to the version 4 of BIRADS in a
qualitative manner. All anthropometric measures
were taken in light clothing and without shoes.
The measured weight, height and waist
circumference were written down in the form.
History of increased blood pressure and drug
history were taken and three consecutive blood
pressures were obtained in the sitting position
and the average was noted in the form. The
patients with history of hormone replacement
therapy or other drugs that change breast density,
bilateral oophorectomy, history of breast cancer
or breast irradiation, history of breast feeding or
pregnancy in the past 6 month, mastitis and
breast implant were excluded from the study.
The data were entered in SPSS23 software and
descriptive analysis was done. The data were
then analyzed using Fisher’s exact test to
evaluate the association of breast density with
metabolic syndrome and its components. We
selected age and BMI as covariates. To remove
the effect of covariates, the data were then
analyzed using ordinal regression test.

Results

Our study sample volume was 246 cases.
Mean age + standard deviation (SD) was 48.08
* 7.6 years. The prevalence rates of A, B, C and
D density in the sample were 32 (13%), 110
(44.7%), 99 (40.2%) and 5 (2%) respectively.
There was a significant association between
lower breast densities and ages greater than 50
years (p = 0.0). BMI was normal in 47 cases
(19.1%), 103 cases (41.9%) were overweight
and 96 ones (39%) were obese.

The prevalence of metabolic syndrome
components was as follows: 57 cases (23.2%)
had elevated blood pressure, 149 ones (60.6%)
had increased waist circumference and 88 ones
(36.8%) had FBS more than 100 mg/dl, 187
cases (78.9%) had HDL below 50 mg/dl and 86
ones (36.3%) had triglyceride over 150mg/dl.

Among the 237 cases who had completed the
form, 110 ones (44%) had metabolic syndrome.
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The most common component of metabolic
syndrome in the patients was HDL below 50
mg/dl observed in all cases. Ninety seven
patients of metabolic syndrome cases had
increased waist circumference, 48 patients had
elevated blood pressure, 77 patients had FBS
more than 100mg/dl and 74 patients had
triglyceride equal or more than 150mg/dl.

There was no significant association between
metabolic syndrome or its components and
breast density among the patients above 50 years
of age. In ages lower than 50 years we saw a
significant association between increased breast
density and lower abdominal circumference
(p=0.017), lower triglyceride levels (p=0.02),
higher HDL levels (p=0.018), lower FBS levels
and lower frequency of metabolic syndrome
(Table 1).

Since BMI and age are two covariates, we
then analyzed the data with ordinal regression
test and figured out that metabolic syndrome and
its components had no association with
increased breast density.

Discussion

In this population of premenopausal and
postmenopausal Iranian women who referred for
screening mammaography, breast density had no
association with serum triglyceride level, waist
circumference, fasting blood sugar and
metabolic syndrome, while it showed a positive
association with HDL in premenopausal women
and no association with HDL in postmenopausal
women. However, after analyzing the data using
ordinal regression test with age and BMI as
covariates, we observed no significant
association of breast density with metabolic
syndrome and its components in pre and
postmenopausal women. We also observed a
high rate of metabolic syndrome prevalence
(44%) compared to the previous studies
conducted in Iran.

There are few studies available on the
association of breast cancer and metabolic
syndrome. In the Study of Women’s Health
Across the Nation (SWAN) conducted in US, no
association between breast density and
metabolic syndrome was seen (25). In another
study in Mexico in two states, breast density was
higher in premenopausal women with metabolic
syndrome than those without metabolic
syndrome even after adjustment for confounders
(26). In a Korean population, a significant
positive association was seen between metabolic
syndrome and breast density only in
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premenopausal women (27). Our study results
are similar to the results of the mentioned Korean
and Mexican studies that showed positive
significant association between breast density
and metabolic syndrome only in premenopausal
women, but we did not observe this association
after adjustment for age and BMI.

In terms of metabolic syndrome components,
FBS has not been associated with breast density
in other studies (25, 26, 28-30) which is similar
to our results. Only the Korean study has
reported a relationship between insulin
resistance and metabolic syndrome regardless of
the menopausal status (27).

Some studies including the SWAN study
have showed negative association between
breast density and waist circumference similar to
our study. Most of studies have shown no
association between breast cancer and elevated
triglyceride or blood pressure (25, 26, 28).

Low HDL levels have been positively
associated with increased breast density in some
studies (26, 28, 31, 32), while others have
reported the reverse (33) or no association

(34-36). Cholesterol as a precursor of steroid
hormone is suggested to play a role in breast
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