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ABSTRACT

Objective: Nesfatin-1 is an anorectic polypeptide that plays im-
portant roles in regulating appetite and energy intake. Cachexia 
and malnutrition are common in individuals with cirrhosis. We ex-
amined the relationship between serum nesfatin-1 levels and stage 
of cirrhosis, with the hypothesis that an increase in nesfatin-1 levels 
in patients with cirrhosis may be related to this catabolic process.

Material and Method: The study includes 51 patients with cirrhosis 
and 30 healthy volunteers. Nesfatin-1 levels in serum samples were 
compared using the enzyme-linked immunosorbent assay (ELISA). 
We calculated the Child-Pugh stages and Model for End-Stage 
Liver Disease (MELD) scores of patients with cirrhosis and examined 
their relationship with nesfatin-1. We’ve also investigated the 
relationship between cirrhosis complications and nesfatin-1.

Results: We found nesfatin-1 levels to be significantly higher 
in the cirrhosis patient group compared to the control group 
(p=0.001). The patient group was divided into those with 
compensated and those with decompensated liver cirrhosis

ÖZET

Amaç: Nesfatin-1, iştahın ve enerji alımının düzenlenmesinde 
önemli rolleri olan anorektik bir polipeptittir. Kaşeksi ve malnut-
risyon sirozlu bireylerde yaygındır.  Nesfatin-1 düzeylerinin siroz-
lu hastalardaki artışının sirozdaki katabolik süreçle alakalı olabi-
leceği hipoteziyle nesfatin-1 serum düzeyleri ve siroz aşamaları 
ilişkisini inceledik.

Gereç ve Yöntem: Çalışmamıza 51 sirozlu hasta ve 30 sağlıklı 
gönüllü alındı. Serum örneklerinden nesfatin-1 düzeyleri ELISA 
kullanılarak karşılaştırıldı. Sirozlu hastaların Child-Pugh evreleri 
ve multifaktöriyel son dönem karaciğer hastalığı modeli (MELD) 
skorları hesaplanarak nesfatin-1 ile ilişkileri incelendi. Ek olarak 
siroz komplikasyonları ile nesfatin-1 arasındaki ilişki araştırıldı.

Bulgular: Nesfatin-1 düzeyleri sirozlu hasta grubunda kontrol 
grubuna göre anlamlı olarak yüksek bulundu (p=0,001). Hasta 
grubu kompanse ve dekompanse olarak ayrılıp, kontrol grubu ile 
karşılaştırıldı. Kompanse siroz grubunda nesfatin-1 düzeyleri an-
lamlı olarak yüksek bulundu (p=0,01). Sirozlu hastalar Child-Pugh

* This study was presented as a poster at the European Association for the Study of the Liver (EASL) Congress in Vienna in June 2023.
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INTRODUCTION

Cirrhosis develops as a result of hepatocellular damage 
leading to extensive fibrosis and nodular regeneration 
in the liver. Advanced cirrhosis usually involves anorexia. 
Taste and smell disorders in patients increase anorexia. 
Weight loss, cachexia, sarcopenia, and chronic disease 
are common. Body mass index (BMI) has been previously 
shown to be insufficient at revealing malnutrition, espe-
cially in patients with overt ascites (1, 2).

Nesfatin-1 is a polypeptide that has important roles in the 
regulation of food intake, energy homeostasis, and water 
intake. Nesfatin-1 is the amino-terminal portion of nu-
cleobindin-2 (NUCB2) detected in the hypothalamic nu-
clei and has proven to be effective in appetite control in 
rats. Intracerebroventricular (ICV) injection of nesfatin-1 
dose-dependently reduced food intake in rats with leptin 
receptor mutation (3). Nesfatin-1 has been shown to be 
expressed in many peripheral tissues other than the cen-
tral nervous system (4, 5). Recent studies have highlight-
ed the anti-inflammatory, antioxidant, and anti-apoptotic 
effects of nesfatin-1 (6).

We aim to determine the level of nesfatin-1 in the cir-
rhosis and control groups in order to investigate its rela-
tionship with the severity and complications of cirrhosis 
and also to determine whether nesfatin-1 has a role in 
decompensated liver cirrhosis by considering how the 
anorectic nesfatin-1 peptide might be responsible for the 
frequently encountered cachexia and malnutrition in pa-
tients with cirrhosis.

MATERIALS and METHODS

Study group
Our study involves a patient group consisting of 51 patients 
with cirrhosis and 30 healthy volunteers who were admit-
ted to the internal medicine clinic in our hospital. We de-
termined sample size according to a power analysis based 
on previous articles about nesfatin-1. Volunteers over 18 
years old who’d been diagnosed with cirrhosis of the liver 
and followed up in our clinic and who’d been supported 

by clinical, laboratory, and radiologic data were included 
in the study as the patient group. Volunteers over 18 years 
old without liver cirrhosis were included in the study as the 
control group. Persons under 18 years of age, who did not 
give consent, who were pregnant, who have a BMI > 35 
kg/m2, who’d been diagnosed with schizophrenia and an-
orexia nervosa, or who are patients with a malignancy were 
excluded from the study. 

We noted the age, sex, height, and weight of the partici-
pants after obtaining informed consent from all volunteers, 
then questioned them about comorbidities and drug use 
before measuring basic biochemical parameters, interna-
tional normalized ratio (INR), C-reactive protein (CRP), and 
glycated hemoglobin (HbA1c) levels. We then asked about 
any complications of cirrhosis and the etiology of cirrhosis. 
The only complications of cirrhosis in the patient group 
were hepatic encephalopathy, ascites, and variceal bleed-
ing. The Model for End-Stage Liver Disease (MELD) scores 
and Child-Pugh stages were also calculated. The primary 
endpoint of the study is to determine and compare the lev-
els of nesfatin-1 in the patient and control groups. The sec-
ondary endpoint of our study is to determine the relation-
ship between cirrhosis complications and nesfatin-1 levels. 
Our study was approved by Türkiye’s University of Health 
Sciences Prof. Dr. Cemil Taşçıoğlu City Hospital Ethics Com-
mittee (Date: 05.03.2019, No: 1143).

Measuring nesfatin-1
A blood sample was taken from the participants in one bio-
chemistry tube and centrifuged. The supernatant portion 
was stored at -80°C. All stored blood samples were thawed 
only once on the day of analysis. Nesfatin-1 levels were 
measured using a human nesfatin-1 enzyme-linked immu-
nosorbent assay (ELISA) kit (Cloud-Clone Corp. ELIZA Kit 
for Nesfatin 1 [NES1] CEA242Hu 96 Tests), with nesfatin-1 
levels able to be detected between 617.3-50,000 pg/mL. 

Data analysis
The descriptive statistics use mean, standard deviation, 
median, and 25%-75% values for the numerical variables, 
with numbers and percentages being used for the cat-

and compared with the control group. Nesfatin-1 levels were 
found to be significantly higher in the compensated liver 
cirrhosis group (p=0.01). When classifying the patients with 
cirrhosis based on their Child-Pugh stages and MELD scores, no 
significant relationship was detected between these groups and 
their nesfatin-1 levels.

Conclusion: Nesfatin-1 may have antioxidant, anti-inflammatory, 
and anti-apoptotic effects in maintaining the state of patients 
with compensated liver cirrhosis. Low levels of nesfatin-1 in 
decompensated liver cirrhosis may result from defense mecha-
nisms and inadequate production.

Keywords: Nesfatin-1, liver, cirrhosis, decompensation, anti-in-
flammatory, antioxidant

evrelerine ve MELD skorlarına göre sınıflandırıldığında bu gru-
plar ile nesfatin-1 düzeyleri arasında anlamlı bir ilişki saptanmadı.

Sonuç: Sirozlu hastalarda kompanze halin sürdürülmesinde nes-
fatin-1’in antioksidan, antiinflamatuar ve antiapoptotik etkileri 
olabilir. Dekompanse sirozda nesfatin-1 düzeylerinin düşük olması 
savunma mekanizması ve yetersiz üretimden kaynaklanabilir.

Anahtar Kelimeler: Nesfatin-1, karaciğer, siroz, dekompansas-
yon, antienflamatuvar, antioksidan
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egorical variables. The independent samples t-test was 
used to analyze the differences between the two groups 
of variables through parametric distribution, while the 
Mann-Whitney U test was used to analyze differences be-
tween the two groups of variables with non-parametric 
distribution and the Kruskal-Wallis test to analyze the dif-
ferences between more than two groups of variables with 
non-parametric distribution. Pearson’s chi-square test 
was used for intergroup comparisons of the categorical 
variables. When a significant difference was detected in 
the comparisons between more than two groups, a post-
hoc analysis was performed to understand from which 
group the difference had originated. Correlation analysis 
was performed using Spearman’s non-parametric cor-
relation test, with the confidence interval set at 95% and 
the significance level being accepted as p < 0.05.

RESULTS

The patient group includes a total of 51 patients (21 fe-
males, 30 males), while the control group includes a total 
of 30 participants (17 females, 13 males). The groups are 
similar in terms of age (p=0.201) and sex (p=0.177, Table 1).

When examining the etiology of cirrhosis, liver cirrho-
sis was seen to be due to cryptogenic liver disease in 
15 (29.4%) patients, alcoholic liver disease in 12 (23.5%), 
nonalcoholic steatohepatitis (NASH) in nine (17.6%), car-
diac causes in five (9.8%), hepatitis B virus (HBV) infection 
in four (7.8%), hepatitis C virus (HCV) infection in three 
(5.9%), and other causes in three (6%) patients. Nesfatin-1 
levels were found to be significantly higher in the NASH 
group (p=0.003). BMI was higher in the NASH group, but 
not at a statistically significant level.

The levels of nesfatin-1 were compared between the cir-
rhosis and control groups and found to be statistically sig-
nificantly higher in the cirrhosis group (p=0.001, Table 1).

A significant difference was found among the control 
group, the compensated liver cirrhosis group, and the 
decompensated liver cirrhosis group in terms of nesfa-
tin-1 levels (p=0.001). Post-hoc analysis was performed 
to examine from where the difference had originated. 
Accordingly, the levels of nesfatin-1 in the compensated 
group were found to be significantly higher than in the 
control group (p=0.010, Table 2).

Table 1: A comparison of some parameters between the cirrhosis and control groups

Cirrhosis group (min-max) (n=51)   Control group (min-max) (n=30) p value

Age (year) 65.8±12.5 61.9±13.9 0.201

Female, n (%)
Male, n (%)

21 (42)
30 (58)

17 (56)
13 (44)

0.177

DM (+), n (%)
DM (-), n (%)

24
27

17
13

0.404

HT (+), n (%)    
HT (-), n (%) 

23
28

15
15

0.669

IHD (+), n (%)
IHD (-), n (%) 

11
40

4
26

0.357

BMI (kg/m2) 27.4±4.2 26.6±3.6 0.439

Nesfatin-1 (ng/mL) 11.3 (8.4-13.1) 7.2 (6-10.1) 0.001

Fasting blood glucose (mg/dL) 110 (96-149) 97 (88-174) 0.152

Creatinine (mg/dL) 0.94 (0.6-1.4) 0.73 (0.5-1.2) 0.286

Sodium (mmol/L) 138 (133-140) 139 (137-143) 0.089

ALT (U/L) 20 (14-30) 15 (11.7-19) 0.007

AST (U/L) 29 (22-40) 18 (14.7-23.2) < 0.001

Platelet (103/uL) 98 (68-125) 211.5 (175.5-271) < 0.001

Total Bilirubin (mg/dL) 1.5 (0.9-2.2) 0.4 (0.3-0.5) < 0.001

INR 1.2 (1.1-1.3) 1.0 (0.9-1.1) < 0.001

Albumin (g/dL) 3.0 (2.4-4.1) 3.7 (3.1-4.1) 0.004

HbA1c (%) 6.2 (5.4-7.8) 7 (5.7-8.6) 0.079

CRP (mg/L) 14 (5-63.5) 15.6 (5.2-35.6) 0.835

ALT: Alanine transaminase, AST: Aspartate transaminase, CRP: C reactive protein, DM: Diabetes mellitus, HbA1c: Hemoglobin A1C, HT: 
Hypertension, INR: International correction ratio, IHD: Ischemic heart disease, BMI: Body mass index  
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Patients with cirrhosis were grouped as Child A, Child B, 
Child C (for the Child-Pugh stage) and as having MELD 
scores equal to or greater than 15 or less than 15. No 
significant difference was found between the groups in 
terms of nesfatin-1 levels (Table 3).

We examined the relationship between nesfatin-1 levels 
and the amount of ascites (absent, minimal, overt; 
p=0.727), the presence of encephalopathy (absent, 
present; p=0.499), and variceal bleeding (absent, present; 
p=0.902) and found no significant difference.

We then examined the relationship between complica-
tions and nesfatin-1 levels and again found no significant 
correlation (ascites: r=-0.096, p=0.504; encephalopathy: 
r=-0.096, p=0.505; variceal bleeding: r=0.017, p=0.903).

DISCUSSION

Our study has found serum nesfatin-1 levels to be sig-
nificantly higher in the cirrhosis of the liver patient group 
than in the control group. Increased nesfatin-1 levels may 
be one of the mechanisms of malnutrition and cachexia in 
patients with cirrhosis. When making a triple comparison 
among the compensated liver cirrhosis, decompensated 
liver cirrhosis, and control groups, a significant difference 
was found in terms of nesfatin-1 levels. When comparing 
the groups with one another in pairs, a significant differ-
ence was found only between the compensated liver cir-
rhosis group and the control group.

Nesfatin-1 has been shown to be an anorectic polypep-
tide and to be expressed in peripheral tissues such as the 
liver and the hypothalamus (4, 7). In the decompensated 

period, hepatic expression of nesfatin-1 may decrease 
with the deterioration of liver functions. Again, in patients 
with encephalopathy, central expression of nesfatin-1 may 
decrease due to possible central nervous system involve-
ment. These mechanisms may explain the relatively lower 

release of nesfatin-1 in decompensated liver cirrhosis than 
in compensated liver cirrhosis. On the other hand, when 
comparing the control group and the decompensated cir-
rhosis group, p was found to be 0.070, which is not signifi-
cant; however, we might have reached a significant differ-
ence if we’d had more patients. Clearly, more studies with 
larger patient groups are needed on this subject.

The Child-Pugh classification and MELD are prognostic 
scoring systems created using biochemical parameters 
and the complications of cirrhosis. With its antioxidant 
and anti-inflammatory properties, nesfatin-1 can be 
thought to be more prominent in cirrhosis. Although not 
statistically significant, the relative elevation of nesfatin-1 
in the Child B group supports our view that this may be 
due to antioxidant and anti-inflammatory activities of 
nesfatin 1 in compensated liver cirrhosis.

Ogiso et al. found serum nesfatin-1 levels to be lower in 
patients with anorexia nervosa restricting type when com-
pared to controls (8). When considering this information 
alongside our results, we can say that the possible defense 
mechanisms and insufficient production in decompensat-
ed liver cirrhosis suppress nesfatin-1 values. Aydın et al. 
studied 97 patients with cirrhosis in their study on proli-
dase, urotensin-2, and nesfatin-1 levels. Their study found 
the serum nesfatin-1 levels to be significantly higher in the 

Table 2:  Nesfatin-1 level comparisons among the control, compensated, and decompensated cirrhosis groups

Nesfatin-1 (ng/mL)
Control
A (n=30)

Compensated 
cirrhosis B (n=20)

Decompensated 
cirrhosis C (n=31) A

-B
-C

p
 v

al
ue

A
-B

p
 v

al
ue

A
-C

p
 v

al
ue

B
-C

p
 v

al
ue

Median 7.2  (6-10.1) 11.9 (10.2-14.8) 10.4 (6.6-12.6) 0.001 0.010 0.077 0.218

BMI (28.01±4.09) (26.9±4.27) 0.38

BMI: Body mass index

Table 3: Nesfatin-1 level comparison according to the Child A, B, and C as well as MELD <15 and MELD ≥15 groups

Nesfatin-1 (ng/mL) CHILD A (n=14) CHILD B (n=28) CHILD C (n=9) p value

Mean 11 12.4 11.9 0.667

Median 11.3 (10.1-13.1) 11 (8.1-14.6) 10.4 (6.4-12.6)

Cirrhotic patients with  
MELD  ≥15 (n=17)

Cirrhotic patients with  
MELD score <15 (n=34)

Mean 11.6 12.1 0.589

Median 12.4 (8-14.8) 10.9 (8.3-13.1)

CHILD: Child-Pugh Score, MELD: Model for End-Stage Liver Disease score 
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cirrhosis group and the decompensated cirrhosis group 
when comparing these to the control group (9). The dif-
ference between our results and those of Aydın et al. may 
be due to the patients having comorbid chronic diseas-
es and the differences in the etiologic causes of cirrhosis. 
Due to the insufficient number of patients, we were unable 
to make a separate etiologic evaluation. Our study also 
examined the relationship between complications of cir-
rhosis and nesfatin-1 and found no significant difference.

The production of free oxygen radicals such as nitric ox-
ide (NO), which plays an active role in the hemodynamic 
changes developing in liver failure and the regulation of 
hepatocyte function (10), can be stimulated by endotox-
ins formed in liver failure, by a portosystemic shunt, by 
decreased reticuloendothelial cell function, and by bac-
terial products of gastrointestinal origin being cleared 
less (11). Úbeda et al. study on rats found increased con-
centrations of activated helper T cells, monocytes, and 
proinflammatory cytokines in the peripheral blood of rats 
with cirrhosis that had not yet developed ascites. They 
concluded the activation of the immune system to have 
occurred before the development of ascites in experi-
mental cirrhosis, as well as bacterial DNA fragments to 
have reached the mesentery lymph nodes and caused 
local inflammation in compensated cirrhosis (12). Recent 
studies support nesfatin-1 as having anti-inflammatory, 
antioxidant, and anti-apoptotic effects (13-16). Anoth-
er study has also shown nesfatin-1 levels to decrease 
in sepsis (17). Nesfatin-1 may balance the negative ef-
fects of inflammatory cytokines, NO, and free oxygen 
radicals through its antioxidant and anti-inflammatory 
mechanisms in those with compensated liver cirrhosis. A 
decrease in nesfatin-1 levels may accelerate the decom-
pensation process by the decrease in anti-inflammatory, 
antioxidant, and anti-apoptotic activities. 

Mean arterial blood pressure increase induced by nesfa-
tin-1 had been shown to be abolished through the me-
lanocortin-3/4 receptor antagonist or phentolamine (18). 
Another study showed the blood pressure raising effect 
of nesfatin-1 to be blocked by the oxytocin receptor an-
tagonist ornithine vasotocin (19). Another study examin-
ing the relationship among nesfatin-1, blood pressure, 
and sympathetic activity showed ICV nesfatin-1 injections 
to increase the sympathetic activity of the melanocortin 
system in kidneys and to cause an increase in blood pres-
sure (20). Hyperdynamic circulation occurs in cirrhosis. 
In hepatorenal syndrome (HRS) and ascites in particular, 
sympathetic nervous system activation is known to oc-
cur due to effective arterial volume reduction. Increased 
nesfatin-1 levels may play a role in the pathogenesis of 
cirrhosis and its complications, and the maintenance of 
compensation through the activation of the sympathetic 
nervous system.

Nesfatin-1 is a pleiotropic molecule with different effects 
in many tissues. Many unknown factors could change the 
results of the study. In addition, the etiology of cirrhosis 
may also affect nesfatin-1 levels. Therefore, studies with 
larger numbers of patients are needed to demonstrate the 
effects of the nesfatin-1 molecule. Our study found no sig-
nificant difference between BMIs in the control and cirrho-
sis groups, whereas the nesfatin-1 levels of NASH patients 
were found to be significantly higher than in the control 
group. Controversial results about this subject are found in 
the literature (21, 22). One study showed nesfatin-1 levels 
to be low in patients with NASH, while another showed 
them to be high, albeit not a statistically significant level. 
While our study did find nesfatin-1 levels to be significantly 
higher in patients with NASH, we refrain from making a de-
finitive interpretation due to their cirrhotic stage and the 
low number of patients. In patients who develop decom-
pensated ascites, relative weight gain secondary to ascites 
may be misleading because it may hide malnutrition and 
sarcopenia when evaluated using BMI alone. The limita-
tions of our study are the lack of additional evaluations for 
malnutrition and the small sample size.

CONCLUSION

Our study has found nesfatin-1 levels to be significantly 
higher in the cirrhosis group and compensated liver cir-
rhosis group compared to in the control group. Nesfatin-1 
may be involved in the maintenance of compensation 
with its antioxidant, anti-inflammatory, and anti-apoptot-
ic effects. Based on the control group, the decrease in 
serum nesfatin-1 levels in decompensated liver cirrhosis 
compared to compensated liver cirrhosis may be due to 
its defense mechanisms and insufficient production. Nes-
fatin-1 has blood pressure increasing effects on the cen-
tral and sympathetic nervous system, which may contrib-
ute to the maintenance of homeostasis in patients with 
cirrhosis involving hyperdynamic circulation.
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