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Abstract

nonalcoholic fatty liver disease starts with liver fat accumulation which is a dangerous factor for disease
progression. So, we aimed to determine some biochemical parameters among patients with NAFLD
and healthy individuals. Sixty patients with NAFLD and thirtyhealthy control who were attending
Gastroenterology and Hepatology Teaching Hospital/Baghdad during the period from August /2019 to March
/2020. Which included age, sex, BMI, and abdominal ultrasound result with other medical information. Then
all the biochemical test is done by Autoanalyzer, while serum galectin 3 binding protein andserum retinol
4 binding protein measured using ELISAtechnique.Our study found that obesity (70%) and dyslipidemia
(50%) were more common in patients with NAFLD than other metabolic diseases. NAFLD subjects showa
highly significant elevated (p=0.000) in the mean = SD of BMI, FBS, HbA1, ALP, triglyceride, VLDL,
GGT, and G3BP comparedto the healthy controls. Also,serum ALT, total bilirubin, cholesterol, and RBP4
were highly significantly elevated (p=0.001) in the mean + SD of NAFLD when compared tomean+ SD of
healthy control. However, it revealed a significant raise (P=0.027) in the mean + SD of the serum albumin
in the NAFLD patients when compared to the mean + SD of the healthy control and a significant elevated
(P=0.002)in the mean + SD of the LDL in the NAFLD patients and healthy control. But showed a significant
decrease (P=0.029) in the mean + SD of the serum HDL of the NAFLD patient when compared tothe mean
+ SD of the healthy control.Finally, we found that the optimal cut-off value for GGT was >25 U/l with
sensitivity and specificity (93.33% and 70%) respectively and RBP4 has an optimal cut-off value >22.28 ng/
ml with sensitivity and specificity (83.33% and 56.67 %) respectively. Therefore, the optimal cut-off value
was > 9.49 ng/ml for G3BP with sensitivity and specificity (93.33 % and 83.33% ) respectively.
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Introduction

Nonalcoholic fatty liver disease (NAFLD) is one
of the most community chronic hepatic diseases and
its occurrence is about 25 % of the world-wide '.The
term “NAFLD” includes a common liver histological
change from simple steatosis to steatohepatitis (NASH)
and NASH related to fibrosis or cirrhosis?. Frequently,
NAFLD patients are more probable to be complemented
by hyper-glycemia,

insulin  resistance,obesity,

NAFLD

is believed a liver demonstration of the metabolic

hypertension, and dyslipidemia,therefore
syndrome®. In addition to obesity and diabetes, the
incidence of NAFLD is increasing steadily, progressing
to the largest communalreseon of liver diseases in
developed countries for adults, teenagers, and infants.
A fewresearch on proteins convoluted in NAFLD has
so far been addressed . While NAFLD pathogenesis
is not well recognized, insulin resistance has long been

deemed to play a mainrole in NAFLD production®.
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It is less likely that we could find hepatic specific
proteins/molecules which can be used in commercial
surroundings for identifying fat in the liver. Presently,
little importance was being known to the levels
ofALT and AST in the diagnosis of hepatic diseases
67 Also, raisedaminotransferase levels in the hepatic
function test are a very communal cause for referral
of patients to Gastroenterology and/or Hepatology
clinics. Identification of NAFLD was dependent on the
abnormal concentration of transaminases in greatest
of the studies’. While there are many inflammation
markers, it was difficult to discover hepatic markers that
are unique to classic hepatic enzymes such as ALT®.
Albumin transfers fatty acids, hormones, and other
chemicals, retains oncotic pressure and pH buffers,
among other roles. Other research has shown that
NAFLDdysregulated cholesterol metabolism, which
may lead to the seriousness of the disease 3. G3BP is
involved in inflammatory distress and immune response.
Retinol-binding protein (RBP4) is known as a unique
biomarker for insulin resistance and obesity >!1°. Newly
identified RBP4 refers to the lipocalin family and is the
exact transporter protein for vitamin A in the blood.Itis
prominently expressed on the hepatic cell and adipose
tissue. In individuals, several studies have found that
elevated circulating RBP4 levels were related to obesity,
insulin resistance, and diabetes mellitus type 2'l. A
recent study found that unusual serum gamma glutamate
transferase levels were independently correlated with
severe hepatic fibrosis in patients with nonalcoholic fatty
liver disease'>.We should consequently aim to found
appropriate prognostic markers rather than accurate
diagnostic markers which will assistance to decreased
the incidence of liver biopsies to estimate disease
development. So we made screening and particular
diagnosis of G3BP and R4BP with some biochemical
markers in NAFLD

Materials & Methods

Patients & control

In this prospective study, a total of ninety blood
samples were collected from two groups of participants:
Group I includes 60 cases of nonalcoholic fatty liver
disease patients ages ranged between (20-65 ) years.
Group II comprises 30 healthy subjects ages (24-67 )

years who were negative for Hepatitis C and B virus
by negative enzyme-linked immunosorbent assay
(ELISA). Participants were enrolled in Gastroenterology
and Hepatology Teaching Hospital during the period
from August /2019 to March /2020. A Special form
questionnaire includes descriptive information that was
designed and filled up for each patient. The questionnaire
includes age, sex, abdominal ultrasound result, and
other medical information. Weight was measured with a
scale. Their heights were also measured by stadiometer.
The body mass index was calculated according to
weight (Kg) divided by the square of height (meters).
Inclusion criteria were based on a negative (ELISA)
test for hepatitis C and B virus, patients with metabolic
disorders ( DM, hypertension, dyslipidemia, and obesity
). An establishment of fatty liver disease was done by
abdominal ultrasounds, biochemical tests, and clinical
examination by the specialists. The exclusion criteria in
this study include patients with no other causes of liver
disease, autoimmune, HCC, or co-infection with hepati-
tis B and Cvirus and/or human immunodeficiency virus,
malignancies, and alcoholic fatty liver disease. This
study was agreed by Ethics and Research Committee
of the hospital under the supervision of the consultant,
while approval for the sampling was got from patients
and control.

Biological Samples

From each individual that was included in this
study, 10 ml of the blood sample was drawn by vein
puncture using disposable syringes then was centrifuged
at 3500xg for 10 min and serum was separated from
each anticoagulant-free blood sample by centrifugation
and was divided into two aliquots; one was immediately
used for biochemical tests by SIEMENS Autoanalyzer/
Dimension®Xpand® Plus Integrated Chemistry System
/Germany and the other was placed into Eppendorf
tubes and frozen at -20 °C until used for serum G3BP,
serum R4BP, measurement by ELISAtechnique.( all
commercial kits were used supplier from Mybiosource
/ USA)

Statistical Analysis

Analysis of data was madevia the available statistical
package of SPSS-24 (Statistical Packages for Social



Sciences- version 24). Data were available in simple
methods of frequency, percentage, mean, standard

deviation, and range.

The significance of the difference of means
(quantitative data) was tested using the Students
t-test for the difference between two independent
“ROC”
curve technique was used to determine the use of any

means.Receiver Operating Characteristic
parameter as a diagnostic or screening tool for disease
and the capacity to determine the “cut-off value” which
of optimum sensitivity, specificity,positive predictive
value(PPV),negative predictive value(NPV), positive
likelihood ratio(+LR),negative likelihood ratio (-LR) for
diagnosing disease.
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Findings

Characteristics of the NAFLD patients were shown
in Table 1. We found that the percentage of obesity
(70%) and dyslipidemia (50%) are more common in
NAFLD patients than other metabolic diseases such
as hypertension (20%) which is diagnosed based on if
patients are on antihypertensive therapy or their blood
pressure is more than 140/90 mmHg and diabetes
mellitus type 1 and 2 (3% and 30%) respectively. Also,
our study showed that only 20(33.3%) of NAFLD
patients have no sign or symptom while other NAFLD
patientshavea weakness (43%), abdominal pain (40%),
and extreme tiredness (36.7%).In addition to the others
sign and symptom jaundice (23.3%), edema (6.7%), and
loss of appetite (3.3%).

Table -1: Characteristic of NAFLD patient.

Parameter

Type of Metabolic disease
Obesity
Dyslipidemia

Hypertension

DM type 1

DM type 2

No other metabolic disease

Sign & symptom

Extreme tiredness

jaundice

weakness

Abdominal pain

Loss of appetite

edema

No sign and symptom

NAFLD group (n= 60)
n (%)

42(70%)
30(50%)

12(20%)

2(3%)

18(30%)

14(23.3%)

22(36.7%)

14 (23.3%)

26(43.3%)

24(40%)

2(3.3%)

4(6.7%)
20(33.3%)
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While in Table-2 it was observed the age and gender
of'the studied groups with the comparison of significance.
This Table showed that there were31 male (51.6%) and
29(48.3 %) female patients with mean age (45.03+12.03)
years in the NAFLD patients group. While participants

9 male (30%) and 21 female (70 %) as a healthy control
group and the mean age was (37.40+12.45) years. There
was a significant difference among age group (p=0.006)
and no significant difference among gender of these
groups were (P=0.051).

Table -2: Baseline characteristicsof the studied groups according to age and Gender.

Variables Patients Healthy Control P-value
— Range 20-65 24-67 P=0.006
<3
~ Mean + SD 45.03£12.03 37.40+12.45
2 Male No. (%) 31(51.7) 9(30.0)
=
[
&) P=0.051
Female No.(% 29(48.3 21(70.0
emale NO ( 0) ( ) ( ) NS (**)
Total No. 60 30
*Significant difference between proportions using t-test for quality of means at 0.05
** nonSignificant difference between proportions using Pearson Chi-square test at 0.05

Some demographic and biochemical parameters of
NAFLD subjects compared tothat of healthy controls
showed in Table 3. NAFLD subjects were have a highly
significant increased (p=0.000) in the mean = SD of
BMI, FBS , HbAlc , AST,ALP, triglyceride ,VLDL
,GGT and G3BP (31.53+4.32 kg/m?, 115.09+25.46mg/
dl ,6.48+ 1.38 % , 38.23+13.49 1U/1 ,111.05+31.14
IU/L, 172.404£93.04mg/dl , 34.48+18.60mg/dl
73.02+61.29IU/L and 14.46+3.10 ng/ml) respectively
comparedtothe healthy controls(22.89+3.05 kg/m?
, 85.90+8.72 mg/dl , 4.48+0.36 % , 21.17+5.52 U/l
,70.13£18.96 TU/L, 94.37+18.30 mg/dl , 18.65£3.41mg/
dl, 22.50£10.10IU/L and 8.61+1.02 ng/ml ) respectively .
Also, shows, according to theWorld Health Organization
(WHO) as obesity is defined as a BMI greater than
or equal to 30 2, the numerous NAFLD patient was
overweight and obesity (17/42 ) respectively. Serum
ALT, total bilirubin, cholesterol, and RBP4 were highly

significantly elevated (p=0.001) in the mean + SD
of NAFLD (50.12+22.88 IU/L, 14.47+9.65umole/l,
193.93+49.93 mg/dl, and 31.43£10.75 ng/ml) when
compared tothe mean+ SD of healthy control (21.17+5.52
IU/L, 8.01£2.85 pumole/l, 156.80+43.38mg/dl and
23.5349.73 ng/ml) respectively. Alsorevealed significant
raised (P=0.027) in the mean + SD of the serum albumin
(4.11£0.42 g/dl )in the NAFLD patients when compared
tomean + SD of the serum albumin in healthy control
(3.89+£0.45g/dl) and significant elevated (P=0.002)in
the mean + SD of the LDL (105.6+32.63mg/dl) of the
NAFLD patient and healthy control(85.07+16.41mg/dl).
But showed a significant decrease (P=0.029)in the mean
+ SD of the serum HDL(42.23412.73 mg/dl ) of the
NAFLD patient when compared tothe mean = SD of the
healthy control(47.80+7.21 mg/dl).While no significant
differences between mean + SD of the serum urea
and creatinine in NAFLD patients and healthy control
(P=0.903 and P=0.110) respectively.
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Table (3): Some demographic and biochemical parameters of studied groups.

31.534+4.32 22.89+3.05 000%**
1/17/42 20/0/0
115.09425.46 85.90+8.72 000%**
6.48+ 1.38 4.48+0.36 000%*
38.23413.49 21.17+5.52 000%%*
54.28+23.05 33.47£19.05 001 %%
111.05+£31.14 70.13+18.96 .000%**
14.47+9.65 8.01+2.85 001 #*
4.11+0.42 3.89+0.45 .027%*
205.43+51.19 156.80+43.38 000
175.05£91.87 94.37+18.30 000
34.18+10.73 47.80+7.21 000
136.24+52.81 90.35+39.99 .000%**
35.01+18.37 18.65+3.41 000
27.17+6.61 26.97+8.99 .903*
0.84+0.18 0.78+0.14 110%*
73.02+61.29 22.50+10.10 0005
31.43+10.75 23.5349.73 .001%*
14.46+3.10 8.611.02 000%**
***highly significant (p<0.001) ** significant (p<0.05) * non significant (P>0.05)

Recently, ROC analysis has been recommended to
calculate the power of serum assays to detect advanced
liver disease which table -4 showed AUC , P-value, 95%
confidence interval, optimal cut-off value, sensitivity
,specificity , positive predictive value ,negative
predictive value, positive likelihood ratio and negative
likelihood ratio for GGT (0.907, 0.000, 0.827-0.958 ,

>251U/1, 93.33 ,70% , PPV86.2% , NPV84% , 3.11%

and 0.095%) ; RBP4 ( 0. 907 , 0.001 , 0.602-0.798 ,
>22.28 ng/ml , 83.33% ,56.67 %, PPV 81.4 % NPV
60 %, 1.92 % and 0.92 %) and G3BP ( 0.958 , 0.000
, 0.893-0.989 , > 9.49 ng/ml , 93.33 % ,83.33% ,PPV
79.4% , NPV 63% , 5.60% and 0.08% ) respectively as
in Figure -1.
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Table(4): Estimation of ROC analysis with some of the diagnostic testsin the NAFLD and healthy control
group.
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Figure -1: ROC curves estimation for studied parameters in NAFLD and Healthy control group.

Discussion

NAFLD has become a developing public health
problem in recent years and dramatically elevated
worldwide!. A higher percentage was demonstrated
than previous studies which found that 51.34% of
NAFLD patients were suffering from obesity and
22.51% suffering from diabetes type 2.Beside,the lower

percentage was demonstrated than previous studies
which found that suffering from dyslipidemia and
hypertension were 69.16 % and 39.34% respectively
14 Although in NAFLD patients were usually non-
specific their symptom. AlKhater SA. (2015) clinically
found that only 42-59% of NAFLD patients present
with abdominal pain '3.While Khoonsari M et al. (2017)
found that fatigue was the common symptom and



abdominal pain (37.4%) and loss of appetite (27.2%)'°.
In similar to other studies done by Tsuneto A. ef al. were
found that no gender differences in the development of
NAFLD 7 In similarity with other studies, we found that
progress of age leads to an elevated risk of severe liver
fibrosis '®. Thenidentified HbAlc elevated in NAFLD
as an increase in intracellular glucose in NAFLD
patients'® Like other studies done by Sunitha S . et al.
which revealed that a highly significant elevated in AST
and ALP in NAFLD patients 2°.Furthermore,the highly
significant elevation in cholesterol, triglycerides,VLDL,
and LDL was observed with significant decreases in HDL
levels in patients with NAFLD due to hepaticincreased
production of triglyceriderich VLDL particles in fasting
conditions in patients with NAFLD leading to insulin
decrease VLDL production by inhibiting adipose tissue
lipolysis and directly suppressing hepatic production of
VLDL, then Insulin fails to inhibit both lipo-lysis and
the making of triglyceride rich VLDL particles from
the liver.As a result,an increase in VLDL leads to the
lowering of HDL cholesterol 22!, Also, we observed
like other studies several factors that may influence
bilirubin—albumin binding affinity such as elevated free
fatty acid concentrations leading to decreased binding
affinity resulting elevated in serum albumin with total
bilirubin 222%, Then, we confirmed asignificant associated
circulating RBP4 in NAFLD patients asshown by other
studies >#%3. However, we found similarities with studies
done by Moon H-W et al. which observed that elevated
circulating G3BP in chronic liver disease*®.For the role
of GGT as anindicator of metabolic hepatic damage,we
demonstrated that GGT activity was a sensitive but non-
specific marker of NAFLD 2?7 At this moment we
found a less result than other studies which found that
cut-off serum RBP4 was 26 pg/ml with a sensitivity of
100% and a specificity of 92.94%?2®. Finally, our studies
have shown that elevated G3BP >9ng/ml was a more
sensitive and specific marker for NAFLD patients.In
contrast,other studies observed ROC-curves for G3BP
in hepatitis C-related fibrosis-grades had 60% sensitivity
and 65% specificity for the recognition of F2—F4 when
levels were above 12.9 mg/ml%. This difference was
mostly due to differences in the selection of patients and

regional area ......etc.

Conclusions: G3BP was a more sensitive, specific
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with a high positive likelihood value marker for the
diagnosis of NAFLD patients. Also, GGT was a good
marker for the diagnosis of NAFLD with less specificity
anda high positive likelihood value than RBP4. Finally,
we observed that older age, obesity, dyslipidemia,
hypertension, and type 2 diabetes were risk factors for

NAFLD
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