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ABSTRACT
Background: Attempts have been made to recognize noninvasive markers for the identification of non-alcoholic fatty
liver disease (NAFLD). Chemerin is a newly defined adipokine linked to insulin resistance and adipogenesis.
Objective: This study intended to evaluate the diagnostic ability of serum chemerin compared with NAFLD fibrosis
score as a noninvasive marker for the diagnosis and grading of NAFLD.
Patients and methods: We enrolled 60 NAFLD patients and categorized them into 3 subgroups based on the fatty liver
grade by ultrasound. Thirty healthy participants were recruited as a control group. ELISA method was used for serum
chemerin levels measurement. Results: Serum chemerin levels were significantly higher in NAFLD cases than controls
(p ≤ 0.001). Furthermore, these levels were positively correlated with the fatty liver grade (p ≤ 0.001). Serum chemerin
was comparable to NAFLD fibrosis score as regards NAFLD diagnosis (p ≤ 0.001). Patients within the gray zone of
NAFLD fibrosis score had a significantly higher serum chemerin levels in comparison to patients under the gray zone
(p ≤ 0.001).
Conclusion: Serum chemerin is a promising marker for diagnosing and grading of NAFLD. More research is required
to determine its definitive clinical benefit in patients with NAFLD.
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prochemerin (inactive form) then stimulated through CINTRODUCTION
Non-alcoholic fatty liver disease (NAFLD) is a
terminal cleavage by coagulation and inflammatory
chronic liver disease that affect 30% of the population
serine proteases (12). Chemerin can activate the immune
(1)
and 40%-70% of overweight persons . The occurrence
inflammatory reaction by binding to chemerin-like
of NAFLD is growing due to the rising pandemic of
receptor 1 (CMKLR1), chemerin receptor (ChemR) 23,
obesity (2). NAFLD is described as the excess deposition
and chemokine (CCmotif) receptor-like (CCRL) 2 (13).
of lipid in the patients’ liver in the absence of alcohol
The visceral adipose tissue and the hepatocytes are the
abuse and other reasons of hepatic steatosis. It includes
main sources of chemerin construction (14). Studies found
a broad scale of severity extending from simple steatosis
that obesity and insulin-resistance cause a stimulation of
to non-alcoholic steatohepatitis (NASH), in which
the chemerin/ CMKLR1 signalling path, which
steatosis is combined with inflammation and fibrosis (3)
subsequently trigger the inflammatory response (15, 16, 17).
with the risk of evolution to hepatic cirrhosis and
In the current study, we intended to evaluate the
(4)
hepatocellular carcinoma .
diagnostic ability of serum chemerin compared with
NAFLD is the hepatic component of metabolic
NAFLD fibrosis score as a noninvasive marker for the
syndrome (5). This syndrome is characterized by obesitydiagnosis and grading of NAFLD.
linked insulin resistance and inflammation which are
PATIENTS AND METHODS
known by increased inflammatory cytokines levels and
This case-control study included 60 NAFLD cases
(6, 7)
pro-inflammatory pathway stimulation
. Currently,
in addition to 30 healthy controls. All participants were
liver biopsy is still the gold method for the precise
enrolled from Ain Shams University Hospitals. NAFLD
NAFLD diagnosis. However, it is invasive, expensive,
patients were further equally categorized into three
and containing a risk of sampling errors and significant
subgroups according to the grade of the disease.
complications (8). Hence, there is a serious need to
Cases with other aetiologies of hepatic disease
recognize and validate a simple, noninvasive test that
(e.g. alcohol consumption > 20 g/day, viral hepatitis,
precisely diagnose and determines the stage of NAFLD.
primary biliary cholangitis, autoimmune hepatitis,
The liver interacts with adipose tissue (9), which
primary sclerosing cholangitis, Wilson’s disease,
is not only an energy-storage organ but also considered
hemochromatosis, α1-antitrypsin deficiency, drugas an endocrine organ that secrete polypeptides named
induced liver disease), and those on total parenteral
adipokines (10). An increasing evidence from reports
nutrition or taking medications affecting carbohydrate or
shows that adipokines are linked to many physiological
lipid metabolism were excluded.
processes, such as inflammation, immunity, insulin
NAFLD Evaluation:
resistance, and NAFLD (11).
Ultrasonography was done to evaluate the grades of
Chemerin is known as retinoic acid receptor
steatosis. Grading of NAFLD was done in line with the
response protein 2 (RARRES2). It is produced as
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macrovesicular steatosis and described as grade 0: no
steatosis; grade I: up to 33% steatosis; grade II: 33-66%
steatosis; grade III: > 66% steatosis (18).
NAFLD Fibrosis Score:
According to Angulo et al. (19), NAFLD fibrosis score <
-1.455 = F0 – F2, NAFLD fibrosis score = -1.455 – 0.675
= undetermined score, and NAFLD fibrosis score >
0.675 = F3 – F4.
Serum chemerin level measurement:
Serum chemerin level was measured using enzyme
immunoassay kit (Chongqing Biospes Co. Ltd., China).
The lower recognition limit for the measurement of
serum chemerin levels was 0.044 ng/mL. Mean interand intra-assay coefficients of variation (CV%) were 5.2
and 6.7%, respectively.

The Statistical Package for the Social Sciences
(SPSS, Chicago, IL, USA) software version 20 was used
for analysis. The following tests were utilized to assess
differences for significance: difference of qualitative
variables by Chi square test (X2), differences between
parametric numerical data by t-test, differences between
non-parametric numerical data by Mann-Whitney test,
and multiple parametric differences by One-way
ANOVA test, or Kruskal-Wallis test in non-parametric
variables. Correlations were performed by Pearson’s or
Spearman’s ρ-correlation test, as appropriate. ROC
curve was applied to evaluate the diagnostic
performance of serum chemerin for the diagnosis of
NAFLD. P value of ≤ 0.05 was considered statistically
significant.

Ethical approval:
This study followed the ethics regulations of the 1975
Declaration of Helsinki and its appendices and was
accepted by the Ethical Board of the Faculty of
Medicine, Ain Shams University (FWA 000017585).
Written informed approval was gained from each
participant enrolled in this work.

RESULTS
The current study was performed on 60 cases with
NAFLD and 30 controls, they were 46 females (51.1%)
and 44 males (48.9%). Cases’ characteristics are
presented in Table (1). Serum chemerin levels were
significantly higher in NAFLD cases than controls (p ≤
0.001) (Table 1). Furthermore, these levels were
positively correlated with the NAFLD grade (p ≤ 0.001)
(Table 2 and Fig. 1). Other laboratory differences
according to the grade of NAFLD are presented in Table
Statistical analysis:
(2).
Table (1): Comparison between cases and controls as regards patients’ characteristics
Group
P
Control (n = 30)
Case (n = 60)
Age (year)
39.80 ± 7.17
41.20 ± 7.25
0.122
BMI
24.32 ± 2.84
37.58 ± (5.52
0.00
Female
14 (46.7%)
32 (53.3%)
Sex
0.55
Male
16 (53.3%)
28 (46.7%)
No
12 (40%)
48 (80%)
Smoking
0.00
Yes
18 (60%)
12 (20%)
No
30 (100%)
51 (85%)
HTN
0.025
Yes
0 (0.0%)
9 (15%)
No
30 (100%)
36 (60%)
DM_IGT
0.00
Yes
0 (0.0%)
24 (40%)
NAFLD fibrosis score
-4.12 (-5.5 - -2.9)
0.045 (-2.8 -1.76)
0.00
Serum chemerin (ng/mL)
87.58 ± 8.47
227.38 ± 44.72
0.00
Serum cholesterol (mg/dL)
165.13 ± 12.62
212.36 ± 19.45
0.00
Serum triglycerides (mg/dL)
124.63 ± 9.99
183.05 ± 18.98
0.00
INR
1.04 ± 0.05
1.12 ± 0.07
0.00
RBS mg/dL
104.16 ± 14.26
191.96 ± 8.40
0.00
AST (IU/L)
20.10 ± 5.49
49.95 ± 4.44
0.00
ALT (IU/L)
19.86 ± 3.87
49.80 ± 14.35
0.00
Serum Albumin (g/dL)
4.44 ± 1.28
3.76 ± 0.28
0.077
Platelets (per mcL)
319833 ± 141
200000 ± 656
0.00
Total Bilirubin (mg/dL)
0.58 ± 0.16
0.88 ± 0.17
0.00
Total Protein (g/dL)
6.95 ± 0.84
6.57 ± 0.65
0.022
Creatinine (mg/dL)
0.73 ± 0.14
0.73 ± 0.12
0.999
Urea (mg/dL)
29.40 ± 4.43
30.23 ± 4.64
0.418
Hemoglobin (g/dL)
13.88 ± 0.74
13.51 ± 1.28
0.150
BMI: body mass index, HTN: Hypertension, DM_IGT: diabetes and impaired glucose tolerance, INR: international normalized
ratio, RBS: random blood sugar, AST: aspartate transaminase, ALT: alanine transaminase.

Table (2): Comparison between NAFLD patients’ characteristics according to the grade of NAFLD
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Grade I (n = 20)

Grade II (n = 20)

Grade III (n = 20)

P

Serum chemerin (ng/mL)

175.36 ± 16.41

228.76 ±14.07

278.02 ± 13.95

0.00

NAFLD fibrosis score

-2.03- (-2.87 – -1.28)

0.10 (-1.07 - 1.19)

1.46 (1.22 - 1.76)

0.00

BMI
Cholesterol (mg/dL)
Triglycerides (mg/dL)
INR
RBS (mg/dL)
AST (IU/L)
ALT (IU/L)
Albumin (g/dL)

30.76 ± 1.42
191.20 ± 6.35
163.50 ± 5.28
1.09 ± 0.05
171.25 ± 5.38
35 ± 2.63
35.80 ± 3.34
3.90 ± 0.32

36.11 ± 1.87
210.80 ± 5.97
180.25 ± 5.82
1.14 ± 0.07
185.35 ± 8.83
47.40 ± 5.13
46.40 ± 3.89
3.65 ± 0.23

45.87 ± 3.37
235.10 ± 9.00
205.40 ± 11.01
1.14 ± 0.08
219.30 ± 8.12
67.45 ± 7.10
67.20 ± 8.72
3.75 ± 0.24

0.00
0.00
0.00
0.065
0.159
0.00
0.00
0.021

Platelets per (mcL)
Total Bilirubin (mg/dL)
Total Protein (g/dL)

268250 ± 408
0.67 ± 0.13
6.82 ± 0.60

174600 ± 660
0.84 ± 0.21
6.39 ± 0.63

157150 ± 219
1.13 ± 0.09
6.51 ± 0.68

0.00
0.00
0.097

Creatinine (mg/dL)

0.75 ± 0.14

0.68 ± 0.12

0.75 ± 0.11

0.162

Urea (mg/dL)

29.10 ± 4.55

30.85 ± 5.21

30.75 ± 4.14

0.416

Hemoglobin (g/dL)
13.64 ± 1.16
13.57 ± 1.60
13.34 ± 1.07
0.746
BMI: body mass index, INR: international normalized ratio, RBS: random blood sugar, AST: aspartate transaminase,
ALT: alanine transaminase

Figure (1): Serum chemerin levels in controls and NAFLD patients according to the grade of the fatty liver.
Patients within the gray zone of NAFLD fibrosis score (n = 18) had a significantly elevated serum chemerin
levels in comparison to patients under the gray zone (n = 15) with a mean serum level of 213.83 ± 13.74 vs. 114.48 ±
35.41 ng/mL, respectively, (p ≤ 0.001).
Serum chemerin positively correlated with NAFLD fibrosis score, age, BMI, serum cholesterol, serum
triglycerides, random blood sugar, AST, ALT, and total bilirubin, and negatively correlated with platelets and total
proteins (Table 3).
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Table (3): Correlation of serum chemerin level with other parameters
Chemerin
r
NAFLD fibrosis score
Age
BMI
Serum Cholesterol
Serum Triglycerides
INR
Random blood sugar
AST
ALT
Serum Albumin
Platelets
Total Bilirubin
Total Protein

0.988
0.571
0.972
0.942
0.915
-0.164
0.486
0.963
0.960
-0.154
-0.827
0.740
-0.290

P
0.001
0.001
0.001
0.001
0.001
0.122
0.001
0.001
0.001
0.148
0.001
0.001
0.006

BMI: body mass index, INR: international normalized ratio, AST: aspartate transaminase, ALT: alanine transaminase.

Serum chemerin at a cutoff value > 147.8 ng/ml was comparable to NAFLD fibrosis score for the diagnosis of NAFLD
(p ≤ 0.001) (Table 4). In Addition, serum chemerin level at cutoff value > 245 ng/ml can distinguish grade F3–F4 fibrosis
with AUROC = 1.00, CI 95% = 1.00 – 1.00, 100% sensitivity and 100% specificity.
Table (4): ROC curve analysis of serum chemerin and NAFLD fibrosis score for the diagnosis of NAFLD
95% Confidence Interval
Area
Cutoff
P
Variable
Lower Bound
Upper Bound
Serum Chemerin
1.000
>147.8 ng/mL
0.001
1.000
1.000
NAFLD fibrosis score
1.000
> -2.8
0.001
1.000
1.000
and the presence of metabolic syndrome, obesity,
dyslipidemia, and the grade of NAFLD.
We observed by using ROC curve analysis that
serum chemerin at a cutoff value > 147.8 ng/mL was
comparable to NAFLD fibrosis score for the diagnosis
of NAFLD (p ≤ 0.001). Similarly in another study (24),
serum chemerin at a cutoff value = 410 ng/mL had
AUROC = 0.99, sensitivity of 98%, and specificity of
87%. However, the diagnostic performance of chemerin
was inferior to our results in another study (26), with a
cut-off level of 186.7 ng/mL, serum chemerin had
56.44% sensitivity and 87.72% specificity (P<0.001).
These discrepancies may be due different kits and
various protocols and dilutions advised by the
producers.
Given the conflicting data about the
pathophysiologic mechanisms linking between
adipokines including chemerin and NAFLD, a precise
determination of their role in NAFLD is mandatory.
Consequently, it may be used as noninvasive
biomarkers for the diagnosis of NAFLD and
interventions aiming at modulating their levels
may result in its use as a novel target in NAFLD therapy
(34, 35)
.
This study is restricted by the relatively small
sample size and not performing a liver biopsy due to its
invasiveness.

DISCUSSION
The connection between obesity, metabolic
syndrome, and NAFLD was previously proved (2, 3, 5).
As expected according to previous reports (20-25), a
significant difference was detected between NAFLD
cases and control group in terms of BMI, NAFLD
fibrosis score, serum cholesterol, serum triglycerides,
international normalized ratio (INR), alanine
transaminase (ALT), aspartate transaminase (AST),
platelets, total bilirubin, and total protein.
Data on chemerin in human NAFLD are
debatable (17). In the current study, serum chemerin
levels were significantly higher in NAFLD cases than
controls. Furthermore, these levels were positively
correlated with the NAFLD grade. This observation
agrees with earlier reports (20, 21, 24, 26, 27, 28).
In contrast, other reports detected no significant
difference in chemerin levels between NAFLD and
control groups (29, 30, 31). In agreement with our results,
Zhuang et al. (32) found higher serum chemerin levels
in NAFLD cases than controls, which significantly
decreased following treatment with metformin,
suggesting that NAFLD is closely correlated with serum
chemerin level, as well as insulin resistance.
In agreement with previous reports (20, 24, 26, 33), we
detected a positive correlation between serum chemerin
and NAFLD fibrosis score, age, BMI, serum
cholesterol, serum triglycerides, random blood sugar,
AST, ALT, and total bilirubin, and a negative
correlation with platelets and total proteins. These
findings prove the correlation between serum chemerin

CONCLUSION
Serum chemerin is a promising marker for the
diagnosis and grading of NAFLD. More research is
required to determine its definitive clinical benefit in
patients with NAFLD.
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