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Abstract

Background: The prevalence of obesity and overweight in Indonesian women will continue to increase. Obesity and
overweight conditions are often associated with low-grade inflammatory conditions and metabolic syndrome. The
ratio of monocytes to HDL cholesterol (RMH) and the ratio of monocytes to lymphocytes (RML) are easy tests to
monitor inflammation associated with increased body mass index and cardiovascular disorders due to metabolic
syndrome.

Objective: To analyze the differences in RMH and RML in obese and overweight women.

Methods: The cross-sectional study was conducted in the outpatient laboratory at the Diponegoro National Hospi-
tal (RSND). This study included 55 overweight women (BMI 25.00 — 29.99 kg/m?2) and 55 obese women (BMI = 30
kg/m?2), healthy, aged 25-45 years. Research subjects were excluded with the criteria of not having hypertension,
liver disorders, and diabetes mellitus. RMH is obtained by dividing the absolute monocyte count by HDL cholesterol.
RML is obtained by dividing the absolute monocyte and lymphocyte counts. Monocyte and lymphocyte numbers
were obtained by examining a Complete Blood Count (CBC) using an automatic hematology analyzer. HDL choles-
terol levels were measured by enzymatic methods using a clinical chemistry analyzer. Statistical analysis with the
Mann-Whitney test.

Results: There is a difference in RMH between obese and overweight women (p = 0.003). There was no difference
in RML (p = 0.342) between the two groups.

Conclusion: Obese women have a significantly higher RMH than overweight. RMH can be used as an assessment of
inflammatory conditions and is used as a clinical alert for various health problems in obese and overweight women.
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BACKGROUND

Obesity is a complex and multifactorial health prob-
lem that occurs throughout the world!, including in
Indonesia. Obesity and overweight defined as excess or
abnormal fat condition that affects health. Data from
the World Health Organization (WHO) for 2021
shows that the number of adults who are overweight in
Indonesia has doubled in the last 20 years. Data from
Basic Health Research (RISKESDAS) in 2018 shows
an increase in the prevalence of obesity in Indonesia
from 14.8% (2013) to 21.8%?> 'The prevalence of obe-
sity in women is higher than in men®. WHO data for
2015 shows that overweight in adulthood reached 2.3
billion people*. Overweight is found more in women*.
'The prevalence of overweight is higher than obesity.

Excess body weight and high body mass index
(BMI) are also associated with various health prob-
lems, including an increased risk of insulin resistance
(IR), type 2 diabetes, non-alcoholic fatty liver disease
(NAFLD), atherosclerosis, dyslipidemia, degenera-
tive disorders, including dementia, airways, and even
malignancy’. Obesity and overweight are associated
with a low-grade chronic inflammatory state charac-
terized by abnormal cytokine production, increased
acute phase proteins and activation of inflammatory
signaling pathways®. Several studies have shown an in-
crease in inflammatory markers in obese patients’. The
inflammatory process causes endothelial dysfunction.
Endothelial dysfunction is an early process of the de-
velopment of atherosclerosis in obesity®.

High calorie intake that exceeds energy needs will
trigger an increase in fat storage in the body’. Dyslipid-
emia in obesity is in the form of increased triglycerides
(T'G) and free fatty acids, decreased high density lipo-
protein (HDL) cholesterol with HDL dysfunction and
normal or slightly increased low-density lipoprotein
(LDL) cholesterol with increased small dense LDL™,
Hypercholesterolemia can increase production Proin-
flammatory cytokines especially interleukin-1a, tumor
necrosis factor-a, C-reative protein (CRP) thus trig-
gering oxidative stress, due to an increase in free radicals
from lipid peroxidation reactions. Pro inflammatory
cytokine secretion in hypercholesterolemia conditions
activates inflammatory cells, especially monocytes.

Previous studies have shown that monocyte lev-
els are higher in obesity than populations with nor-
mal body mass index (BMI) because they play a role
in chronic inflammatory processes along with adipo-

cytokines'. Inflammatory cells such as lymphocytes
and macrophages have been shown to infiltrate adipose
tissue in obesity'?. Monocyte-to-LDL ratio was also
previously studied in the occurrence of cardiovascular
disease’. The ratio of monocytes to HDL cholesterol
(RMH) has been reported as a new predictor and prog-
nostic indicator of mortality and morbidity in many
diseases'>. RMH was also found to correlate with CRP
levels in disease-related chronic inflammation, such as
cardiovascular disease, kidney disease, aortic aneurysm,
intracerebral hemorrhage, hypertension, and metabolic
syndrome'. The ratio of monocytes to HDL cholester-
ol (RMH) can be prognostic for cardiovascular disor-
ders and is relatively easy to perform’. HDL cholester-
ol levels are lower in the obese group than the normal
group™. A study by Septiyanti et al., 2020 showed that
there was no difference in HDL levels between obesity
and normal BMI".

Studies in recent decades have shown that both
adults and children are obese with increased total leu-
kocytes which appear to be mostly related to mono-
cytes; however, other types of leukocytes such as lym-
phocytes also increased™. The leukocyte count is an
indicator of inflammation where the ratio of mono-
cytes to lymphocytes (RML) is a marker of inflamma-
tion in various conditions including tumors, obesity,
cardiovascular disease and other diseases'. In addition
to monocytes, lymphocytes also increase in the obese
population’. Increased RML also occurs in cardiovas-
cular disorders'®. RML is a simple, inexpensive, and re-
producible index of the number of monocytes and lym-
phocytes in the peripheral blood™. RML levels have
never been studied in obese and overweight women, so
the researchers wanted to see the difference.

METHOD

This research is an analytic observational with a
cross-sectional approach. The sample is healthy over-
weight and obese women who voluntarily come to
the outpatient laboratory at the Diponegoro National
Hospital (RSND) Semarang. BMI inclusion criteria
(overweight = 25-29.99 kg/m2; obesity = > 30 kg/m?2),
age 25 - 45 years and willing to participate in the study.
Subjects who had a history of liver disease, heart prob-
lems, diabetes mellitus were excluded from this study.
BMI is calculated by dividing body weight in kilo-
grams by TB in meters squared, RMH is obtained by
dividing the absolute monocyte count by HDL choles-
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terol. RIML is obtained by dividing the absolute mono-
cyte and lymphocyte counts. Monocyte and lympho-
cyte counts were obtained through a Complete Blood
Count (CBC) examination using the Sysmex XS-500i
automatic hematology analyzer. HDL cholesterol lev-
els were measured using a clinical enzymatic method
using the Indiko chemistry analyzer clinical tool.

Data analysis included descriptive analysis (dis-
tribution, frequency and mean) and different test.
Univariate analysis was performed on each variable
to determine the characteristics of the sample. The
data normality test was carried out with the Kolm-
ogorov-Smirnov method. The different test uses the
Mann-Whitney U test.

Ethical clearance was obtained from the Medical
and Health Research Ethics Committee, Faculty of
Medicine, Diponegoro University Semarang, No: 32/
EC/KEPK/FK-UNDIP/I11/2020.

RESULT

Total 110 women that met the criteria participated in
the study. The distribution of subject characteristics is
presented in Table 1.

Table 1. Characteristic Subject

Obesity (n = 55) Overweight (n = 55)
Variable (n= 110) ?
(ml\i/fle:li,::;x) Median (min — max)
Age (years) 35 (25-45) 34 (25-45)* 0,%91
Height (m) 1,585 (1,45-1,695) | 1,605 (1,47-1,665) | 0,555*
Weight (kg) 73,2 (63-126,6) 66,5 (60-81,8) | 0,005
BMI (kg/m2) 33,9 (30-52)* 28 (25,3-29,8) 0,000"
HDL (mg/dL) 48 (26-71) 55 (5-102) 0,029+
Lymphosite count (uL) 30 (19-44) 31 (21-45) 0,013+
Monocyte count (uL) 6(3-9) 6 (3-10)* 0,709¢

The number of samples in each group is 55 women
with the same age range. The obese group had a lower
median HDL (48 mg/dL) than the overweight group
(HDL = 55 mg/dL). This is in contrast to the median

body weight (73.2 kg), BMI (33.9 kg/m2) which was
higher in the obese group than the overweight group

(body weight = 66.5 kg, BMI = 28 kg/m2). The num-
ber of lymphocytes was higher in the overweight group
than the obese group. There was no difference in the
number of monocytes between the two groups.

Analysis of the differences in RMH and RML in
obese and overweight women used the non-parametric
Mann-Whitney U test of difference. The different test
can be seen in Table 2.

Table 2. MHR and MLR difference between obese and

overweight group

Variable | Obese (n=55) 0‘(’:;":"’;;%1“
Median => 2
i Median
(n=110) (min — max) Y
(min — max)
9,32 69 *
MER 1 (20171865 | (391-1909) | %00
MLR 5(-8,8) 5(3-14) 0,342

Notes : “Data does not normally distribute (p<0,05);
*p< 0,05= significant

'The results of data analysis using the Mann — Whit-
ney test showed that there were significant difterences
in the RMH parameter (p = 0.003) in obese and over-
weight women. There was no significant difference in
the RML parameter (p = 0.342) in obese and over-

weight women.

DISCUSSION

Obesity in women is 28.6% which has the potential
to cause various health problems such as diabetes mel-
litus, dyslipidemia, atherosclerosis and metabolic syn-
drome™. WHO 2014 data shows a prevalence of over-
weight 39% and obesity 13%?".

Respondent obese group in this study had a higher
RMH (p=0.003) than the overweight group. Akin ez
al., 2018 study also stated that RMH was higher in
obese women with polycystic ovary syndrome'?. Ste-
tano ez al., 2020 study showed higher RMH in pop-
ulations with metabolic syndrome®. Monocyte ratio
and HDL cholesterol (RMH) are associated with

waist circumference, BMI and metabolic syndrome®.

Modern Medicine | 2023, Vol. 30, No. 4 337



NOVITASARI SOESILO et al.

Low-grade inflammation is a condition that occurs
in obesity®!. Divas e# a/,. 2020 explained that mono-
cytes experienced the highest increase in the obese
group'’. It is possible that there is increased infiltration
of monocytes into adipose tissue, so that the number
of monocyte types will also be higher. In accordance
with the research of Vuong ez al. 2014 proved that
monocytes play an important role in the chronic in-
flammatory process caused by obesity'!. Abnormal ad-
ipose production, adipokine secretion, oxidative stress
and dysregulated proinflammatory responses in muscle
and liver tissue contribute to the development of the
metabolic syndrome. The secretion of proinflammato-
ry cytokines in hypercholesterolemia activates inflam-
matory cells, especially monocytes, macrophages and
lymphocytes’. Increased levels of C-reactive protein in
obesity and overweight also stimulate endothelial cells
to release Intercellular Adhesion Molecule-1 (ICAM-
1), Vascular Cell Adhesion Molecule-1 (VCAM-1)
and Monocyte Chemoattractant Protein-1. Release of
Intercellular Adhesion Molecule-1 (ICAM-1), Vascu-
lar Cell Adhesion Molecule-1 (VCAM-1), Monocyte
Chemoattractant Protein-1 (MCP-1) and increased
free radicals (ox-LDL) can increase monocyte adhe-
sion and infiltration against endothelial cells’.

Interleukin-6 and Tumor Necrosis Factor-a have a
negative correlation with High Density Lipoprotein
(HDL) levels®. The mechanism of low HDL can also
be caused by an increase in the release of proinflam-
matory cytokines, especially Interleukin-6, where these
cytokines play a role in the process of inhibiting the
action of the enzyme lipoprotein lipase in the blood
circulation®.

There was no difference in the monocyte to lympho-
cyte ratio (RML) in the obese group in the overweight
group (p = 0.342).The results of this study are different
from that of Stefano et al. 2020 that RML is lower
in the group with metabolic syndrome than controls®.
Research by Lin Yan Juan ez a/., 2018 showed in aortic
dissection patients with metabolic syndrome that there
was no difference in monocyte levels, but lymphocyte
levels were different in the group that had died from
cardiogenic shock®, Research by Okty ez a/. 2021 stated
that RML has a weak correlation with central obesity**
Research from Putu et al,. 2021 showed no difference
in RML in the controlled and uncontrolled type 2 di-
abetes mellitus group?. This study explains that RML
is more useful for assessing complications of diabetes
mellitus. the occurrence of metabolic syndrome at the

onset of obesity'. Lymphocytes are also often associat-
ed with increased levels of adiponectin®. Increased lev-
els in monocytes and lymphocytes increase in inflam-
matory conditions. This is explained in the research
by Diva et al, 2020 that monocytes, lymphocytes and
neutrophils have increased in the obese population'!.
In the overweight population it is also possible that in-
flammation occurs due to an increase in adipose tissue
so that there is no difference in RML with the obese
group. RML did not differ between the two groups,
which could be due to the increase in lymphocyte and
monocyte numbers which did not differ between the
two groups. There was no difference in RML in the
overweight and obese groups, possibly due to the weak
correlation with obesity.

'This study has not been able to determine the exact
number of lymphocytes and monocytes in both groups.

CONCLUSION

Obese women have significantly higher RMH than
overweight. RMH can be used as an assessment of in-
flammatory conditions in obese and overweight wom-
en. Obese and overweight women have no difference
in RML. RML could not explain the inflammatory
condition in both groups.
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