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Abstract

Objectives: Monocyte/HDL-C is a marker of inflammation. One of the most common sites of metastasis by breast can-
cer is bone. This study was purposed to define the predictability of bone metastasis with the Monocyte/HDL-Cratio in
breast cancer patients.

Methods: Study consisted of patients diagnosed with breast cancer. Patients with breast cancer bone metastasis de-
tected by whole body bone scan and pet-CT were included.

Results: A comparison of monocyte/high-density lipoprotein was planned in patients with and without breast cancer
bone metastases. Patients with hematological disease, using lipid-lowering drugs, and lipid metabolism disorders were
excluded from the study. A statistically significant difference was determined between the patients' bone metastasis
status and LDL values at 99% confidence level [t(207) = 1.899; p=0.049; p<0.05]. On the other hand, whether the pa-
tients have bone metastasis or not, no statistically significant difference was found in case of Monocyte/HDL (p = 0.878;
p>0.05), Monocyte/Lymphocyte (p=0.239; p>0.05), HDL (p=0.235; p>0) 0.05), TG (p=0.819; p>0.05), and total choles-
terol (p=0.285; p>0.05).

Conclusion: This study was applied to determine the predictability of bone metastasis with the monocyte/HDL-C ratio
in breast cancer patient. Monocyte/HDL of the patients having breast cancer bone metastasis (BCBM) was compared
with non-BCBM patients but there was no significant correlation between monocyte/HDL-C, monocyte/lymphocyte,
HDL-C, TG, and total cholesterol.
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ost widespread causes of death in the world are car-

diovascular diseases and cancer. The etiopathogen-
esis of both shows similar features. The main mechanisms
in the formation of both diseases are inflammation, un-
controlled cell proliferation and oxidative stress. The later
causes deterioration of cell proliferation, development of
atherosclerotic plaque, and formation of cancer.”
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Atherosclerosis and cancer are considered as chronic in-
flammatory diseases. Pro-inflammatory and inflammatory
cytokines (e.g., IL-6), C-reactive protein (CRP), and TNF-a
have been found to be elevated in cardiovascular disease
and cancer e.g., prostate, colon, ovary, lung.?® High-den-
sity lipoprotein cholesterol (HDL-C) is a protective lipid for
atherosclerosis. Studies have found its antioxidant, anti-
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inflammatory and anti-thrombotic effects.” It has been
associated with decreased production of pro-inflammatory
agents such as HDL-C, IL-6 and tumor necrosis factor recep-
tors, and rised levels of anti-inflammatory cytokines such
as interleukin 10 (IL-10), which induces apoptosis.'®

Monocyte/HDL-C level was used as a marker of oxidative
stress due to inflammation. HDLC counteracts the prooxi-
dant and proinflammatory effects of monocytes by inhib-
iting the oxidation of LDL cholesterol and macrophage
migration.""' Therefore, features such as monocyte count
(MHR) to HDL-C ratio may indicate the patient's inflamma-
tory status. Coharent with this, the relate between increased
MHR and case of atherosclerosis has been showned. MHR
has arised as a new indication of inflammation in studies.

Inflammatory cytokines activate angiogenesis and have
been found to be effective in drug resistance. Many stud-
ies have been carried out to determine the efficacy of anti-
inflammatory agents targeting cytokines and chemokines,
transcription factors or inflammatory cells in cancer treat-
ment.['®

Chronic inflammation of myeloid cells, including macro-
phages and neutrophils, contributes to tumor progression
and metastasis. Once tumor cells begin to proliferate in the
bone, inflammatory signals induced by cancer cells and their
interaction with neighboring cells trigger enlargement steps
involving virtually all components of the microenvironment
in which immune cells have a fundamental role in allowing
tumor colonization. Anti-inflammatory therapies have been
successfully evaluated to target tumor progression and me-
tastasis and have been found to be associated with deduct-
ibleinfiltration of bone marrow-derived myeloid cells and
premetastatic macrophages.'*'% Despite the new treatment
modalities of breast cancer, mortality is still high. Inflamma-
tion is responsible for the etiopathogenesis and progression
of many cancers. Monocyte/HDL-C is a marker of inflamma-
tion. One of the most common sites of metastasis by breast
cancer is bone. This study was aimed to determine the pre-
dictability of bone metastasis with the Monocyte/HDL-C ra-
tio in breast cancer patients.

Methods

The blood lipid profile, hemogram profile and biochemical
parameters of the cases over 18 years of age who were diag-
nosed with breast cancer histopathologically, were scanned
and recorded between 01.06.2017 and 01.05.2021 at Afyon
Private Parkhayat Hospital Medical Oncology Department
and Eskisehir City Hospital Radiation Oncology Department.
The ethics committee of the study was confirmed by Afyon-
karahisar Health Sciences University, Clinical Research Ethics
Committee with the number 399-2011-KAEK-2.
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Patients with breast cancer bone metastasis detected
by whole body bone scan and pet-CT were included. A
comparison of monocyte/high-density lipoprotein was
planned in patients with and without breast cancer bone
metastases. Patients with hematological disease, using
lipid-lowering drugs, and lipid metabolism disorders were
excluded from the study.

Results

As seen in Table 1, a statistically significant difference was
determined between the patients' bone metastasis status
and LDL-C values at 99% confidence level [t(207) = 1.899;
p=0.049; p<0.05].

According to this result, LDL-C levels of patients with bone
metastases (x=134.19) were found to be higher than pa-
tients without bone metastases (x= 121.12). On the other
hand, whether the patients have bone metastasis or not,
no statistically significant difference was found in the case
of monocyte/HDL-C (p=0.878; p>0.05), monocyte/lym-
phocyte (p=0.239; p>0.05), HDL (p=0.235; p>0) 0.05), TG
(p=0.819; p>0.05), and total cholesterol (p=0.285; p>0.05).

As seen in Table 2, no statistically significant difference was
determined between the bone metastasis subtypes of the
patients Er (+) Pr (+) Cerbb (-), Er (+) Pr (-) Cerbb (-), Cerbb
(+), Er (-) Pr (-)) Cerbb (-) with monocyte/HDL-C (p=0.722;
p>0.05), monocyte/lymphocyte (p=0.778; p>0.05), HDL-
C (p=0.940; p>.05), LDL-C (p=0.390; p>.05), TG (p=0.657;
p>0.05), total cholesterol (p=0.308; p>0.05).

Discussion

Today, one out of every 8 women must struggle with breast
cancer at some point in her life. Despite the difference in
survival with newly developed treatment strategies and
increased awareness in early diagnosis, treatment success
has still not reached the desired level. One of the most com-
mon sites of metastasis and recurrence is bone. It has nega-
tive effects on the patient's standard of health. The fact that
the treatment success is not at the desired level indicates
that the disease mechanism is largely undetected.

The effect of cholesterol on carcinogenesis has been
shown in many clinical and experimental studies.'” There
are studies that have found the LDL-C to be effective in
metastasis and proliferation in breast cancer.'¥ Whun-Lu
et al.' found that L1 and L5 subfractions of LDL-C and
VLDL in vitrosupport breast cancer progression and me-
tastasis via Akt-induced EMT and angiogenesis, and dysli-
poproteinemia promote breast cancer. High LDL-C values
have been identified as a poor prognostic factor in esoph-
ageal cancer. High LDL-C values were found to be associ-
ated with lymph node metastasis.?” In our study, LDL-C
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Table 1. Analysis of the difference between the patients having bone metastases and the values

Values Metastasis Group Levene Test
n X SD F p t df [+)

Monocyte/HDL-C Yes 47 0.01 0.01 0.188 0.665 -0.153 207 0.878
No 162 0.01 0.01

Monocyte/Lymphocyte Yes 47 0.37 0.23 0.683 0.410 1.18 0.239
No 162 0.32 0.28

HDL-C Yes 47 49.77 14.14 0.042 0.837 -1.19 0.235
No 162 52.67 14.90

LDL-C Yes 47 134.19 57.70 3.811 0.052 1.899 0.049*%
No 162 121.12 35.61

TG Yes 47 167.23 77.08 1.284 0.258 -0.229 0.819
No 162 170.84 99.65

Total Cholesterol Yes 47 213.21 55.00 2.507 0.115 1.072 0.285
No 162 205.06 43.00

*p<0.05; N=209.

Table 2. Analysis of the difference between subgroups and values.

Values Alt Groups n X SD df F P
Monocyte/HDL-C Er(+)Pr(+)Cerbb(-) 120 0.01 0.01 3-200 0.443 0.722
Er(+)Pr(-)Cerbb(-) 16 0.01 0.01
Cerbb(+) 47 0.01 0.01
Er(-)Pr(-)Cerbb(-) 21 0.01 0.00
Monocyte/Lymphocyte Er(+)Pr(+)Cerbb(-) 120 0.34 0.32 3-200 0.365 0.778
Er(+)Pr(-)Cerbb(-) 16 0.31 0.12
Cerbb(+) 47 0.32 0.16
Er(-)Pr(-)Cerbb(-) 21 0.39 0.24
HDL-C Er(+)Pr(+)Cerbb(-) 120 52.30 13.79 3-200 0.133 0.940
Er(+)Pr(-)Cerbb(-) 16 50.44 15.47
Cerbb(+) 47 52.09 17.08
Er(-)Pr(-)Cerbb(-) 21 50.62 15.77
LDL-C Er(+)Pr(+)Cerbb(-) 120 121.76 37.51 3-200 0.1009 0.390
Er(+)Pr(-)Cerbb(-) 16 140.50 75.62
Cerbb(+) 47 124.19 3297
Er(-)Pr(-)Cerbb(-) 21 128.76 51.23
TG Er(+)Pr(+)Cerbb(-) 120 171.15 101.37 3-200 0.538 0.657
Er(+)Pr(-)Cerbb(-) 16 160.88 87.64
Cerbb(+) 47 179.00 94.30
Er(-)Pr(-)Cerbb(-) 21 148.76 64.15
Total Cholesterol Er(+)Pr(+)Cerbb(-) 120 208.17 4514 3-200 1.208 0.308
Er(+)Pr(-)Cerbb(-) 16 210.06 34.38
Cerbb(+) 47 197.30 43.53
Er(-)Pr(-)Cerbb(-) 21 219.10 64.57
p>0.05; n=204.

rates were found to be statistically significantly higher Low HDL-C has been identified as a risk factor in cardio-
in patients with bone metastases compared to patients vascular diseases as well as in some cancers.”"! Low HDL-C
without bone metastases. increases the risk of breast cancer in postmenopausal pa-



tients as reported earlier.?? In the study by Anna et al.*
low HDL-C was identified as a risk factor for the develop-
ment of premenosal breast cancer. A study found found
low HDL-C level as a poor prognostic factor in breast can-
cer in their study on breast cancer patients.? In our study,
there was no difference in HDL-C levels between patients
with and without breast cancer bone metastases.

There are studies on MHR as an inflammatory marker as-
sociated with atherosclerosis in coronary artery disease.
Inflammation and inflammatory cytokines play a criti-
cal role in the metastasis. Epithelial mesenchymal transi-
tion (EMT) is associated with carcinogenesis and confers
metastatic properties on cancer cells by increasing motil-
ity, invasion, and resistance to apoptotic stimuli. Various
mechanisms of inflammation-induced tumor progression.
Metastases induce infiltration and activation of myoloid
cells. Myeloid cells cause immunosuppression, ensuring
tumor cell survival and promoting angiogenesis, thereby
preparing distant sites for tumor cells to grow. Cytokines
and chemokines are involved in the accumulation, survival
and proliferation of these cells.Some studies with NLR used
as an inflammatory indication that is prognostic in many
cancers. It has been identified as a poor prognostic factor
in patients with bone metastases.

In the study although it is clearer that the NLR value is asso-
ciated with an increase in NLR in other organ metastases, a
slight increase in NLR was found only in patients with bone
metastases.?™ Our hypothesis was to determine the effect
of monocyte/HDL-C ratio used as an inflammatory marker
in predicting bone metastasis. It has been studied for the
first time in the literature. In our study, no bone metasta-
sis relationship was found between the monocyte/HDL-C
ratio. In the literature, the relationship between monocyte
metastasis and HDL —C metastasis is controversial. We think
that there is a need for more extensive research by increas-
ing the number of patients.

Disclosures

Acknowledgements: The authors are thankful to the Afyon
Private Parkhayat Hospital Medical Oncology Department and
Eskisehir City Hospital Radiation Oncology Department where
the study was performed.

Ethics Committee Approval: The Ethics Committee of the study
was confirmed by Afyonkarahisar University, Clinical Research
Ethics Committee with the number 399-2011-KAEK-2.

Peer-review: Externally peer-reviewed.
Conflict of Interest: None declared.

Authorship Contributions: GUD: conceived and designed the
study; TF, GUD: developed the study protocol, collected the data,
CKF: made and interpreted statistical analyses.

Financial Disclosure: This project has no funding.

295

Scientific Obligation Declaration: The authors reported that
they are liable for the article’s scientific content including study
planed, data collection, analysis and comment writing, some of
the main line, or all of the working-out and scientific review of
the contents and confirmation of the final version of the article.
Animal and Human Rights Declaration: All procedures per-
formed in this study were in consistency with the ethical stan-
dards of the institutional and/or national research committee and
with the 1964 Helsinki Declaration and its later correction or com-
parable ethical standards.

References

1. Ross JS, Stagliano NE, Donovan MJ, Breitbart RE, Ginsburg GS.
Atherosclerosis: a cancer of the blood vessels? Pathology Pat-
terns Reviews 2001;1(11):97-107.

2. Aggarwal BB, Shishodia S, Sandur SK, Pandey MK, Sethi G. In-
flammation and cancer: how hot is the link?. Biochem Phar-
macol 2006; 30:72(11):1605-21.

3. Balanescu Balanescu S, Calmac L, Constantinescu D, Mari-
nescu M, Onut R, Dorobantu M. Systemic inflammation and
early atheroma formation: are they related?. Maedica 2010;
5(4):292.

4. Dobrzycka B, Terlikowski SJ, Kowalczuk O, Kinalski M. Circu-
lating levels of TNF-a and its soluble receptors in the plasma
of patients with epithelial ovarian cancer. European cytokine
network 2009; 1;20(3):131-4.

5. Kemik O, Sumer A, Kemik AS, Hasirci |, Purisa S, Dulger AC,
Demiriz B, Tuzun S. The relationship among acute-phase re-
sponse proteins, cytokines and hormones in cachectic pa-
tients with colon cancer. World J Surg Oncol 2010;8(1):1-6.

6. Pine SR, Mechanic LE, Enewold L, Chaturvedi AK, Katki HA,
Zheng YL, Bowman ED, Engels EA, Caporaso NE, Harris CC. In-
creased levels of circulating interleukin 6, interleukin 8, C-re-
active protein, and risk of lung cancer. Journal of the National
Cancer Institute 2011; 103(14):1112-22.

7. Acikgoz SK, Acikgdz E, Sensoy B, Topal S, Aydogdu S. Mono-
cyte to high-density lipoprotein cholesterol ratio is predictive
of in-hospital and five-year mortality in ST-segment elevation
myocardial infarction. Cardiology Journal 2016;23(5):505-12.

8. Cetin MS, Cetin EH, Kalender E, Aydin S, Topaloglu S, Kisacik
HL, Temizhan A. Monocyte to HDL cholesterol ratio predicts
coronary artery disease severity and future major cardiovas-
cular adverse events in acute coronary syndrome. Heart Lung
Circ 2016; 25(11):1077-86.

9. Karatas MB, Canga Y, Ozcan KS, ipek G, Giingér B, Onuk T,
Durmus G, Oz A, Karaca M, Bolca O. Monocyte to high-density
lipoprotein ratio as a new prognostic marker in patients with
STEMI undergoing primary percutaneous coronary interven-
tion. Am. J. Emerg. Med 2016;34(2):240-4.

10. Cicek G, Kundi H, Bozbay M, Yayla C, Uyarel H. The relationship
between admission monocyte HDL-C ratio with short-term



296

11.

12.

13.

14.

15.

16.

17.

18.

Tugrul et al., Bone Metastasis Monocyte/HDL Cholesterol Breast Cancer / doi: 10.14744/ejmi.2024.35748

and long-term mortality among STEMI patients treated with
successful primary PCl. Coron Artery Dis 2016;27(3):176-84.
Murphy AJ, Woollard KJ, Hoang A, Mukhamedova N, Stirza-
ker RA, McCormick SP, Remaley AT, Sviridov D, Chin-Dusting
J. High-density lipoprotein reduces the human mono-
cyte inflammatory response. Arterioscler Thromb Vasc Biol
2008;28(11):2071-7.

Tardif JC, Grégoire J, LAllier PL, Ibrahim R, Lespérance J, Hei-
nonen TM, Kouz S, Berry C, Basser R, Lavoie MA, Guertin MC.
Effects of reconstituted high-density lipoprotein infusions on
coronary atherosclerosis: a randomized controlled trial. Jama
2007;297(15):1675-82.

Munn LL. Cancer and inflammation. Wires Syst Biol Med.
2017;9(2):1370.

Balkwill F, Mantovani A. Cancer and inflammation: implica-
tions for pharmacology and therapeutics. Clin Pharmacol Ther
2010;87(4):401-6.

Germano G, Frapolli R, Belgiovine C, Anselmo A, Pesce S,
Liguori M, Erba E, Uboldi S, Zucchetti M, Pasqualini F, Nebuloni
M. Role of macrophage targeting in the antitumor activity of
trabectedin. Cancer cell 2013;23(2):249-62.

Zhang G, Panigrahy D, Mahakian LM, Yang J, Liu JY, Lee KS,
Wettersten HI, Ulu A, Hu X, Tam S, Hwang SH. Epoxy me-
tabolites of docosahexaenoic acid (DHA) inhibit angiogen-
esis, tumor growth, and metastasis. Proc Natl Acad SciU S A
2013;110(16):6530-5.

Silvente-Poirot S, Poirot M. Cholesterol metabolism and can-
cer: the good, the bad and the ugly. Curr Opin Pharmacol
2012;6(12):673-6.

Varghese E, Samuel SM, Varghese S, Cheema S, Mamtani R,

19.

20.

21.

22,

23.

24,

Bisselberg D. Triptolide decreases cell proliferation and in-
duces cell death in triple negative MDA-MB-231 breast cancer
cells. Biomolecules 2018;8(4):163.

Chun-Wun Lu, Yi-Hsuan Lo , Chu-Huang Chen , Ching-Yi Lin
, Chun-Hao Tsai , Po-Jung Chen , Yi-Fang Yang , Chie-Hong
Wang , Chun-Hsiang Tan , Ming-Feng Hou , Shyng-Shiou F
Yuan. VLDL and LDL, but not HDL, promote breast cancer
cell proliferation, metastasis and angiogenesis. Cancer Lett
2017;388:130-8.

Deng H, Zhou T, Mo X, Liu C, Yin Y. Low density lipoprotein
promotes lymphatic metastasis of esophageal squamous cell
carcinoma and is an adverse prognostic factor. Oncology let-
ters 2019;17(1):1053-61.

Fiorenza AM, Branchi A, Sommariva D. Serum lipoprotein pro-
file in patients with cancer. A comparison with non-cancer
subjects. Int J Clin Lab Res 2000;30(3):141-5.

Furberg AS, Veiergd MB, Wilsgaard T, Bernstein L, Thune I. Se-
rum high-density lipoprotein cholesterol, metabolic profile,
and breast cancer risk. Jnci-J Natl Cancer | 2004;96(15):1152-
60.

Kucharska-Newton AM, Rosamond WD, Mink PJ, Alberg
AJ, Shahar E, Folsom AR. HDL-cholesterol and incidence of
breast cancer in the ARIC cohort study. Ann Epidemiol 2008
;18(9):671-7.

Purisa W, Thanasitthichai S, Boonmark K, & Jedpiyawongse
A. Prognostic Effects Of Cholesterol Levels In Patients With
Breast Cancer. Thai Cancer J 2020;40:86-97.

Caliskan B, Korkmaz AN. Can neutrophil/lymphocyte ratio be a

predictor for bone metastases of solid tumors?. World J Nucl
Med 2016;15(3):196.



