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Abstract

Background: Non-Alcoholic Fatty Liver Disease (NAFLD) is common liver disease often found and occursin
community. Prevalence of liver disease (NAFLD) has risen rapidly along with an increase obesity incidence
in women. Inflammation condition in obese condition causing an increase in IL-6, Platelets Count (PLTC),
and Aldosterone level increased risk of developing NAFLD.

Aim: To analyze differences IL-6, PLTC, and Aldosterone level between Obese and Non-Obese Women.
Methods: This study was an observational cross-sectional analytical study that conduct in November-
Januari 2021 at Diponegoro National Hospital (RSND) Semarang. Inclusion criteria for respondent in this
study were being middle-aged women (30-49 years), healthy, and willing to take part in this study. Total
respondentin this study was 60 people then divided into two groups that is Obese and Non-Obese Group.
The degree of fatty liver was examined using the ultrasound method. Platelete count (PLTC) were measured
by Indico Blood Analyzer. Meanwhile IL-6 and Aldosterone level analyzed by the enzyme-linked immu-
nosorbent assay (ELISA) method. Fatty liver was diagnosed by abdominal ultrasound. Data were analyze
using SPSS 18.0 that including normality, different test, and regression test.

Result: Incidence of fatty liver in the obese group was significantly different from the non-obese group
(p<0.005). No significant different average aldosterone serum, and AST between two group. Platelete
Count (PLTC), IL-6 between two groups was showed significantly difference between two group. Conclusion:
Obesity will trigger an increase in IL-6 and PLT which can increase the risk of fatty liver.
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BACKROUND

Non-Alcoholic Fatty Liver Disease (NAFLD) is
common liver disease that is often found and occurs
in society. NAFLD was characterized by hepatic ste-
atosis when no other causes for secondary hepatic fat
accumulation (e.g., excessive alcohol consumption) can
be identifed!. Highest level of severity of NAFLD is
non-alcoholic steatohepatitis (NASH) that can caused
fibrosis and cirrhosis that irreversible’. Prevalence of
liver disease (NAFLD) has risen rapidly with a world-
wide prevalence of 25% 3. NAFLD case found in almost
45,2% in Diabetes Mellitus Type 2 patient and 51% in
general population®. Central obesity, Type 2 Diabetes
Mellitus, Dyslipidemia, and Metabolic syndrome are
becoming major risk factor for NAFLD. People with
NAFLD usually have one or more components of
the metabolic syndrome (MS) like systemic including
hypertension, dyslipidemia, insulin resistance, or overt
diabetes®. There is increasing evidence that visceral obe-
sity is a risk factor for NAFLD and it also has to be
taken into account that MS is a known risk factor in
cardiovascular disease development®.

'The most common technique used to asses NAFLD
in population studies is Conventional B-mode ultraso-
nography. NAFLD diagnosed based on the following
ultrasound parameters: parenchymal brightness, liv-
er-to-kidney contrast, deep beam attenuation, bright
vessel walls, and gallbladder wall definition. Qualitative
grade of fatty liver categorized with Grade O to 3.
Grade 0 is defined as non-fatty liver or liver with nor-
mal condition. Grade 1 is Mild, Grade 2 is Moderate,
and Grade 3 is Severe®.

Obesity more common in women than men caused
by sedentary lifestyle”®. Sedentary lifestyle like unbal-
anced nutrition intake, lack of physical activity that
occur in society, increasing incidence of obesity every
year’. Obese condition that characterized by high lipid
accumulation can cause dysregulation of adipokines
such as IL-6, CRP, Adiponectin, lipotoxicity, oxidative
stress, dysbiosis of the gut microbiota and endocrine
disruptors. Combined effect of some of these factors,
are initially accumulated in the hepatocytes leading to
NAFLD’.

Obesity is a condition that can trigger inflamma-
tion caused by an increase in body fat". Previous stud-
ies show that platelet profile plays an important role
in a number of diseases whose pathogenesis is strongly
influenced by the inflammatory process'. Platelet

profile can be an alternative inflammatory parameter
with the advantage of easier and cheaper examination
compared to pro-inflammatory cytokines'.

Previous studies describe that aldosterone levels are
higher in overweight/obese individuals, especially those
with excessive visceral fat’. Correlation between obe-
sity and aldosterone levels caused by adipose tissue pro-
duces factors that can independently stimulate aldoste-
rone secretion from the adrenal glands'. Aldosterone in
obesity also correlated with hypertension that become
one of the criteria for metabolic syndrome.

NAFLD is an reversible condition that can which
can be controlled so that the clinical manifestations do
not become more severe to the point of causing irre-
versible conditions such as cirrhosis. Research related
to early detection of NAFLD is very necessary as
early prevention for women with obesity. Conducting
an analysis regarding the correlation of IL-6, PLTC,
and Aldosterone as an alternative parameter for initial

screening for NAFLD.

METHOD

This study was using cross-sectional observational
research method and approved by Health Research
Ethics Committee, Faculty of Medicine, Diponegoro
University Semarang No.195/EC/KEPK/FK-UNDIP/
V1.2021.'The research was conducted during November-
Januari 2021 at the Diponegoro National Hospital
(RSND) Semarang.

Respondent of this study were young women aged
30-49 years who lived in Semarang, Indonesia.Inclusion
criteria respondent was having normal body tempera-
ture (36.5-37.5°C), aged 30-49 years and willing to
take part in the study. Exclusion criteria were pregnant
women, hemolysis specimens, frozen specimens, heart
disease, diabetes mellitus, and blood disorders.

Sample divided into two groups that is obese group
and non-obese group based in BMI score. Women with
BMI > 25 kg/m? classified as obese group and BMI <
25 kg/m? classified as Non-Obese Group. MI was cal-

culated using this formula:

_ Weight (cm)

BMI Heig ht (m)?

Respondent had 3 cc of blood taken in the EDTA
tube, then an examination was carried out at the RSND
outpatient laboratory. Blood biochemistry was analyzed
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using an automatic hematology analyzer Sysmex
XS-500i. In addition, anthropometric measurements
were also carried out on research respondents. IL-6
and Aldosterone serum was analyze by ELISA kit in
GAKY Laboratory, Faculty of Medicine, Diponegoro
University.

Degree of fatty liver in respondent was determined
using Ultrasonography (USG) Infinity type by Philip.
Ultrasound is widely recommended as the first-line
imaging test for individuals with suspected NAFLD®.
Identification degree of fatty liver using ultrasonogra-
phy characterized by slightly enlarged liver size, echo-
parenchyma increases homogeneously, and there is deep
attenuation in the section posterior'®. Degree I (Mild)
is indicated by an increase ecogeneity is just increased.
Grade IT (Moderate) is indicated when liver echogenic
obscuration echogenic walls of the portal vein branch.
Degree 111 (Severe) is indicated when liver echogenic-
ity obscures the outline of the diaphragm?’.

Collected data in this study was analyzed using soft-
ware SPSS 21 ver. Normality test using Shapiro-Wilk.
Different test between two group using independent t
test if data was normally distributed and mann whitney
if data was not distributed normally. Fisher test exact

was used to analyze differences fatty liver occurrence
between two group in this study.

RESULT

There was no significant average age between obese
group and non-obese group respondent in this study.
Not only age, but also aldosterone serum between two
group was not significantly diftferent. BMI, Platelete
Count (PLTC), IL-6 between two groups was signifi-
cantly different with obese group showing higher val-
ues (Table 1).

The results of the ultrasound examination showed
that there were 30 respondents in non-obese group
did not have fatty liver. In obese group, 5 respondents
did not have fatty liver, 16 respondents have fatty liver
degree I, 6 respondents having fatty liver degree 11, and
2 respondents having fatty liver degree II1.

Result from differences test in this study showed
that there was significant difterences Platelets count
(PLTC) and IL-6 between two group (p=0.025;
p=0.000) and there was no significant difference aldo-
sterone between two group (p=0.077). (Table 1.).

Table 1. Comparison Inflammatory Parameters and Fatty Liver Incident in Obese and Non-Obese Group

Obese Non-Obese
Characteristic (MeanzSD) (MeanzSD) P
N=30 N=30
Age 31.33 +10.07 31.13 +4.48 0.324
IMT 31.86 +5.16 20.16 £ 3.75 0.002*
PLTC (Platelete Count) 327.61 +57.11 291.63 +57.66 0.025*
IL-6 33.10 + 30.59 5.94 +5.28 0.000*
Aldosteron 34.61 +16.99 35.60 + 35.98 0.077
Fatty Liver Incident
] ?ﬁg Fatty Liver 7 (23.3%) 30 (100 %)
 Moderat 16 (53.3%) 0(0 %)
s o 5 (16,7%) 0 (0 %) 0.000%
e 2 (6.7%) 0 (0%) '

Note: *Significant in Mann Whitney Test (p<0.05)
™ Significant in Fisher Test (p<0.05)

DISCUSSION

Non-Alcoholic Fatty Liver Disease (NAFLD) is com-
mon chronic hepatic diseases in many developed coun-
tries. This disease has broad range of hepatic disorders
from simple fat accumulation in hepatic cells (simple

steatosis) to hepatic tissue'®. Diagnosis of NAFLD is of
special importance because of the odds of its progress-
ing to more critical stages. Furthermore, in cases of
diagnosis at early stages. At present, liver biopsy is the
gold standard for diagnosing nonalcoholic fatty liver,

but this method is not only invasive and expensive but
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also has the important limitations of pain, reluctance
of patients, risk of severe complications and being sub-
ject to sampling error”. The primary imaging modality
in suspected NAFLD is sonography. It is inexpensive,
widely available, free of side eftects, can be repeated as
often as required, and has a high level of patient accep-
tance due to the direct examination by the doctor.

In this study, degree of fatty liver in respondent was
determined using Ultrasonography (USG). B-mode
ultrasound is an excellent method to detect moderate
and severe steatosis in patients with NAFLD as an
alternative screening method beside liver biopsy as gold
standard®. Fisher test analysis for fatty liver occurrence
in this study describe that there are significantly differ-
ence between two group in this study (p<0.005). More
respondents in the obese group experienced fatty liver
than other groups. This result in line with previous the-
ory that describe obesity is one condition that elevated
risk for fatty liver.

Obesity is one of the major risk factors of Non-
Alcoholic Fatty Liver Disease (NAFLD). Excessive
body fat in obese condition led to increase IL-6 secre-
tion. IL-6 is one of the cytokines pro inflammations
produce by adipose tissue®. Obesity can start with the
development of leptin resistance. Reducing periph-
eral leptin resistance will restore leptin function to
break down fat tissue so that IL-6 levels in serum will
decrease. Result in this study in line with previous study
that describe IL-6 serum respondent in Obese group
was higher than Non-Obese Group. IL-6 serum obese
group was significantly different than Non-Obese
Group. Obese group have average IL-6 serum (33.10
+ 30.59 pg/ml) and Non-Obese Group was (5.94 =+
5.28). It has been shown from the previous study that
the inflammatory cytokines played an important role
in the development of NAFLD by activating various
inflammatory pathways that interfered with insulin
signaling®'. Previous research also found that macro-
phages secreted IL-1b and IL-6, which led to hepato-
cyte injury and liver fibrosis®.

Platelete Count (PLTC) becoming one of the
low inflammation biomarkers. Analytic statistic from
two groups shows that there are significant different
between PLTC from respondent in Obese Group and
Non-Obese Group. Respondent in Obese group have
higher PLTC with (327.61 £57.11) than Non-Obese
Group (291.63 +57.66). Spearman rank test between
NAFLD and PLTC also indicate a significant correla-
tion between that two variable.

NAFLD caused by a chronic inflammatory state in
liver. The inflammatory state is mostly due to metabolic
syndrome characterized by obesity, insulin resistance
and diabetes (type 2). Platelets are involved in patho-
logical processes such as chronic inflammation and ath-
erothrombosis and possibly fibrogenesis®.

Aldosterone is the only variable in this study that
was not significantly correlate with fatty liver. Different
test between Obese Group and Non-Obese Group
also describes that there was no significantly difterent
between Aldosterone Serum. Non-significant correla-
tion between these two variables in this study maybe
caused by not considering the amount of visceral fat
from respondent. In brief, a related mechanism is that
an increase in the amount of visceral fat in the body
triggered an increase in the hormone leptin which then
caused an increase in the activation of the hormone
aldosterone?. Related mechanism is that an increase
in the amount of visceral fat in the body triggered an
increase in the hormone leptin which then caused an
increase in the activation of the hormone aldosterone®.

Aldosterone secretion also strongly correlated with
decrease insulin function that did not found in this
study. Respondent in this study was not in pre diabetic
or diabetic condition that caused hyperaldosteronism
condition. Metabolic syndrome that consists of not
only obesity but also hyperglycemia, hypertension, and
hipertriglyceride that not fulfilled from respondent in
this study because of limitation in this study might be
the cause of this unsignificant correlation.

Respondent in this study was limited only 60 peo-
ple and it became our limitation for this study. Another
limitation for this study was there are many confound-
ing variables that we cannot analyze in this study.
Further research related to this topic on a larger scale
needs to be carried out

CONCLUSION

Inflammation parameter such as PLT'C and IL-6 sig-
nificantly correlated with risk of NAFLD in obese
women that caused by increase low inflammation in
body. Aldosterone that part of RAA mechanism was
not significantly correlated with NAFLD in women
with obesity because hyper aldosteronism usually find
in metabolic syndrome condition that describe as more
complex condition that not only caused by obesity.
ILC-6 and PLTC can be used as alternative parameters
for early detection of NAFLD.
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