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INTRODUCTION

Breast cancer (BC) is the most common cancer diagnosed
in the world and the leading cause of cancer death
in women.!" In Iran, the most prevalent neoplasm in
women is breast neoplasm and is ranked as the fifth
cause of death among Iranian women.”

BC is classified into five subtypes according to gene
expression profiling: luminal A has the highest amount
of estrogen receptor (ER) expression and has a good
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prognosis. The prognosis of luminal B subtype is fairly
worse than luminal A. The normal breast-like subtype’s
prognosis is like luminal B. The human epidermal growth
factor receptor 2 (HER2)-amplified subtype previously had
a poor prognosis, but with the emergence of the targeted
therapies, its prognosis is considerably improving. The
triple-negative subtype is ER/progesterone receptor (PR)
negative, HER2 negative and has a poor prognosis.*!

The classic determinants of BC prognosis are the TNM
pathological stage, ER, PR, and HER2. Recently, some
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researches have focused on the new prognostic factors which
are modifiable.! A growing body of research suggests that
components of metabolic syndrome (MtS) may contribute
to the development of BC and influence the prognosis of
the disease.P* Different studies have drawn inconsistent
conclusions, and the impact of these new players on BC is
a matter of controversy.*6l

MtS and obesity cause Insulin elevation and inflammation
which have mitogenic, angiogenic, and antiapoptotic
effects, which result in tumor progression. Obesity, type 2
diabetes, and MtS increase the level of estrogen and leptin
and decrease the level of adiponectin. These changes cause
increased BC risk and develop more aggressive tumors."*!

MtS can increase the risk of BC development, recurrence,
and mortality.!% Central obesity has been associated
with an elevated risk of BC occurrence, metastasis, and
recurrence."'! In a 2015 cohort study, the high levels
of high-density lipoprotein (HDL) in triple-negative
BC (TNBC) patients were correlated to less recurrence and
mortality.®”! Meanwhile, FBS higher than 87 mg/dl seems to
be associated with more recurrence and distant metastasis
in BC.I

Although the relationship between components of MtS
and the risk of BC has been investigated in most of the
studies, fewer ones have focused on the role of MtS or
its components in the prognosis and outcome of the
disease. Accordingly, in this case—control study, we
investigated the relationship between lipid profile, body
mass index (BMI), and FBS with recurrence and metastasis
of ER-positive BC.

MATERIALS AND METHODS

Ethical aspects

This study was conducted according to the principles of
the Declaration of Helsinki. Ethics approval was obtained
from the Research Ethics Committee of Isfahan University
of Medical Sciences (IRMULMED.REC.1398.554).

Cases and controls

This was a case—control study on ER-positive BC patients
whose information had already been recorded in Omid
Hospital and Iranian Cancer Control Center (MACSA), two
referral cancer centers in Isfahan Province, Central Iran,
between 2008 and 2020.

At first, we selected patients who were diagnosed with
ER-positive BC. We considered a group of patients who
showed no evidence of recurrence or metastasis after at
least 1 year after the end of chemotherapy and hormone
therapy as the control group. Those patients who had
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presented metastasis or recurrence within 1 year after
the end of chemotherapy and hormone therapy were
considered the case group. According to patients’ clinical
symptoms and signs, recurrence or metastasis was ruled
out by appropriate imaging tests and biopsy, if needed.
Controls were frequently matched with the cases for age
and histopathology (luminal A and luminal B). Patients
whose medical documents did not have FBS, lipid profile,
and BMI were excluded from the study.

Research variables

Demographic and clinical data

Age at diagnosis, menarche age, age of marriage, age of first
delivery, age of menopause, history of infertility treatment
or hormone therapy, occupation, family history of non-BC
or BC, weight, height, and BMI were collected from patients’
documents.

According to Gail score model, patients were classified
into two major groups: low risk (score <1.7) and high
risk (score >1.7) before the initiation of BC.!"?I

Histopathologic information

Pathological type, tumor grade, and immunohistochemical
markers including PR, HER2, Ki67, and P53 were
collected from patients’” documents. According to the
histopathological criteria, patients were divided into two
groups: luminal A and luminal B. The luminal A group
included ER- or PR-positive patients whose tumors were
HER?2 negative with Ki67 levels < 15%, and the luminal
B group consisted of ER- or PR-positive patients with
HER2-positive tumor or Ki67 levels more than 15%.*3!

Laboratory data

FBS, cholesterol (Chol), triglyceride (TG), HDL, and
low-density lipoprotein (LDL) before starting hormone
therapy and chemotherapy were recorded.

Data analysis

Quantitative data were reported as mean + standard
deviation. Qualitative data were reported as number
and percentage. Kolmogorov-Smirnov test was used
to determine whether or not the variables followed a
normal distribution. We used nonparametric tests for
nonnormal variables. The independent t-test, Mann—
Whitney U-test, and Chi-square tests were used to evaluate
differences in selected characteristics. The logistic regression
model was used to estimate the odds ratios with a 95%
confidence interval for risk of BC metastasis and recurrence
associated with serum lipid profile, FBS, and BMI. Age and
histopathology (luminal A and luminal B) were considered
covariates. All analyses were conducted using SPSS
Statistics version 16 software (SPSS Inc., Chicago, IL, USA).
P < 0.05 was considered statistically significant.
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RESULTS

Altogether, 227 ER-positive BC patients were included
in this study. The number of patients in the control and
case groups was 119 and 108, respectively. The mean age
of patients at the time of diagnosis was 50.72 + 13.26 and
51.91 + 11.79 respectively for the case and control groups,
respectively.

Among patients for whom other molecular markers
were checked, it was as follows: 185 (85.1%) PR positive,
89 (41.5%) HER2 positive, 10 (6.7%) P53 positive, and
53 (37.9%) had a Ki67 above 15%.

There was no significant difference between the case and
control groups regarding demographics, reproductive
factors, Gail score, family history of BC, and tumor
characteristics [Table 1].

In the case group, the chemotherapy regimen was as
follows: 22.7% of patients received anthracycline, 12.4%
received taxane, 59.8% received anthracycline plus taxane,
and 5.1% received other regimens. In the control group, the

Table 1: Comparison of demographics, reproductive
factors, Gail score, family history, pathology, and
histopathology of breast cancer between case and
control groups

Variables Mean+SD P
Case Control
(n=108) (n=119)
Age at diagnosis 50.72+13.26 51.91+x11.79  0.477!
BMI 27.67+4.79  27.70+4.76  0.9541
Reproductive factors
Menarche age 13.62+1.54  13.57+1.40  0.833"
Age of marriage 20.34+6.34  23.48+17.96  0.198"
Age of first delivery 22.37+6.37  21.344#5.35  0.458"
Age of menopause 44.38+10.39  46.63t6.53  0.4621
Risk of BC (Gail score), n (%)
High risk 7 (7.7) 16 (14.3) 0.14071
Low risk 84 (92.3) 96 (85.7)
BC family history, n (%)
Yes 27 (29.3) 39 (35.1)  0.381**
No 65 (70.7) 72 (64.9)
Tumor characteristic
Pathology
IDC 80 (87.0) 90 (78.9)  0.057**
DCIS 3 (3.3) 4 (3.5)
ILC 5 (5.4) 19 (16.7)
Others 4 (4.3) 1(0.9)
Histopathology
Luminal A 42 (45.2) 52 (46.4)  0.888**
Luminal B 51 (54.8) 60 (53.6)

**Resulted from Chi-square test; IResulted from independent t-test; TResulted from
Mann-Whitney U-test. IDC = Invasive ductal carcinoma; DCIS = Ductal carcinoma
in situ; ILC = Invasive lobular carcinoma; BMI = Body mass index; BC = Breast
cancer; SD = Standard deviation
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chemotherapy regimen was as follows: 14.9% of patients
received anthracycline, 2.1% received taxane, 76.6%
received anthracycline plus taxane, and 6.4% received other
regimens (P = 0.015).

In the case group, the hormone therapy regimen was as
follows: 19.8% of patients received aromatase inhibitor,
43.7% received tamoxifen, and 36.5% received tamoxifen
plus aromatase inhibitor. In the control group, the
hormone therapy regimen was as follows: 8.5% of
patients received aromatase inhibitor, 35.9% received
tamoxifen, and 55.6% received tamoxifen plus aromatase
inhibitor (P = 0.007).

FBS, lipid profile, and BMI were not significantly different
between the case and control groups [Table 2].

The logistic regression analyses showed no association
between the serum levels of FBS, Chol, TG, HDL, LDL, BMI,
and metastasis or recurrence of BC [Table 3].

DISCUSSION

Various factors affect the outcome of chemotherapy and
hormone therapy for BC patients. MtS and its components
are among these factors.”! In this study, among ER-positive
BC patients in the two groups, with and without metastasis
or recurrence, BMI, lipid profile, and FBS were not
significantly different.

Metabolic syndrome

A significant association between MtS and the risk of BC
recurrence has been shown in two recent meta-analytic
studies by Li et al." and Protani et al.™ Another study
suggested that MtS could increase the BC recurrence, but
none of the components of MtS, when considered alone,
had a significant association with the BC recurrence.l'™ A
recent case—control study performed in Iran showed that the
prevalence of MtS in participants with BC was significantly
higher than participants without BC.l'!

Since there were no acceptable records regarding the
patients” blood pressure, we could not measure the total
score of MtS for our patients.

Obesity

Obesity has been introduced as a risk factor for death and
distant metastasis in BC.['"l As suggested by a cross-sectional
study in our country, obesity exacerbates the inflammatory
status in BC patients which has the potential to predispose
the BC patients to metastasis.'”! According to an ancient
study, those premenopausal BC women who had received
chemotherapy and had weight gain more than median
represented more relapse and death than those who had
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Table 2: Fasting blood sugar and blood lipid profiles
before the start of treatment in case and control groups

Variables Mean=SD P
Cases (n=108) Control (n=119)

FBS 109.16+£35.97 102.58+£19.42 0.101!l

Cholesterol 202.38+58.22 203.56+44.97 0.869!

LDL 117.80+42.92 120.62+35.31 0.605!

HDL 50.16x16.76 51.43£13.28 0.545l

TG 167.17+76.68 160.03+104.35 0.582!l

IResulted from independent t-test. FBS = Fasting blood sugar; LDL = Low-density
lipoprotein; HDL = High-density lipoprotein; TG = Triglyceride; SD = Standard
deviation

Table 3: Adjusted odds ratios of fasting blood sugar,
lipid profile, and body mass index for metastasis and
recurrence of breast cancer under logistic regression
model

AOR* 95% CI for AOR P
Lower Upper
FBS 1.00 0.98 1.02 0.870
Cholesterol 1.00 0.99 1.02 0.362
LDL 0.98 0.96 1.00 0.224
HDL 0.98 0.95 1.01 0.447
TG 1.00 0.99 1.00 0.334
BMI 0.99 0.92 1.07 0.893

*Adjusted for age and histopathology (luminal Aand luminal B). TG = Triglyceride;
FBS = Fasting blood sugar; LDL = Low-density lipoprotein; HDL = High-density
lipoprotein; BMI = Body mass index; AOR = Adjusted odds ratio; Cl = Confidence
interval

weight gain less than the median.™ In our research, BMI
did not associate with BC recurrence or metastasis. The
discordance between our results and the above studies may
be due to the longer time of follow-up and analyzing the
data according to menopausal status in those researches.

Lipid profile

In a study, high levels of LDL, TG, and total cholesterol were
related to the higher incidence of BC. This association was
not seen for very LDL and HDL.'™ In a cohort study, the
lower levels of HDL at initial diagnosis were related to poor
overall survival and disease-free survival in TNBC cases.
This relation was not observed in non-TNBC patients.
In another study, BC patients with high levels of LDL-C
at diagnosis had a higher differentiation grade, higher
proliferative rate (assessed by Ki67 immunostaining), and
more frequency of Her2-neu-positive feature and were more
commonly diagnosed in advanced stages.*”’ A case—control
study in our country showed that Chol levels in BC patients
were significantly higher than controls without BC.*!!

In the current study, there was no significant difference
between the case and control groups in terms of lipid profile.
This may be because our study was restricted to ER-positive
ones (which have a better prognosis and less recurrence
and metastasis®®) and that triple-negative patients were
excluded from our study. One of the above opposing studies
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has confined its samples to invasive ductal carcinoma;
pathological features influence the outcome, and may be
the reason for different results.['”!

FBS

According to one study, a high blood glucose level and BMI
were correlated with increased mortality in ER/PR-positive
BC patients.”*!

In another retrospective study, the overall survival decreased
in advanced stages in BC patients with blood glucose
of more than 130 mg/dl who received chemotherapy.*"
A systematic review and meta-analysis showed that BC
patients with preexisting diabetes mellitus had less survival
and were diagnosed in more advanced stages than their
nondiabetic counterparts.®!

In contrast to the mentioned studies, we found no association
between FBS and BC outcomes. The explanation may
include these facts: in one of the above opposing studies,
only about half of the patients received chemotherapy, but
in our study, all of the patients received chemotherapy and
this may have led to better outcomes in our study.” The
other one has limited its samples to metastatic patients (who
we know have worse outcomes). Moreover, in that study,
the average of FBS before and after chemotherapy was
used to compare the study groups and we know that
chemotherapy can change the blood glucose level.**

Strengths and limitations

The small sample size, retrospective nature of the study,
lack of access to all components of MtS, and not recording
the comorbidities of the patients were the weaknesses of
our study. Gathering a large amount of data of our patients
and the fact that demographic, clinical, and pathological
variables were not significantly different between the case
and control groups, are strengths of our study.

CONCLUSION

We found no association between lipid profile, FBS, and BMI
at the initial diagnosis of BC with recurrence or metastasis.
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