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Malnutrition and sarcopenia are nowadays considered the main complications of liver
cirrhosis (LC). Myokines are signal peptides synthesized in muscles that regulate
muscle strength and mass and mediate crosstalk between skeletal muscles and other
organs. It is unknown whether circulating myokines can be used as biomarkers of
malnutrition and sarcopenia and have independent prognostic value in LC. The purpose
of the study was to assess the relationship of serum levels of myokines myostatin and
irisin with nutritional status, skeletal muscle status, and survival in decompensated LC
patients. 74 patients (55.30±11.40 years) were involved in the prospective study.
Nutritional status was assessed using the Patient-Generated Subjective Global
Assessment, and skeletal muscle mass was assessed using the Skeletal Muscle
Index. The concentration of serum myostatin and irisin was determined by enzyme
immunoassay. Statistical data processing was performed in SPSS22 (© SPSS Inc.). It
was established that the concentration of serum myostatin and irisin is not related to
the LC severity according to the Child-Turcotte-Pugh, Model For End-Stage Liver
Disease, and the grade of ascites. Patients with overt encephalopathy have higher
myostatin levels. Patients with severe hypoalbuminemia have higher serum myostatin
and lower serum irisin levels. The development of malnutrition and sarcopenia in
decompensated LC patients is associated with increased serum myostatin concentration
and decreased serum irisin concentration. Serum myostatin level can predict sarcopenia
(AUC 0.834 in males and 0.827 in females, p<0.01). Serum irisin level can predict
severe malnutrition (AUC 0.830, p<0.001). The mortality of patients with high myostatin
levels (above 5.25 ng/ml in males and 3.55 ng/ml in females) and low irisin levels (less
than 1.72 ng/ml) is significantly higher. In conclusion, the circulating myokines levels
may be useful in the assessment of nutritional and skeletal muscle status, and prediction
of mortality in LC patients.
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Introduction
Malnutrition and its clinical consequence, sarcopenia,

are today considered the main complications of liver
cirrhosis (LC) [34, 35]. Recent data indicate that malnutrition
and loss of skeletal muscle mass are independent factors
of poor prognosis and are associated with a decreased
quality of life, higher risk of decompensation and acute-on-
chronic liver failure [5, 18, 20, 28]. Sarcopenic patients face
a higher risk of developing hepatic encephalopathy,
infectious complications, and sepsis [13, 16, 23]. It has
been demonstrated that malnutrition and sarcopenia are
associated with an extended stay at the hospital, increased
treatment cost and reduced survival [4, 5, 10, 20].

Currently, there are no effective approaches for the
treatment of malnutrition and sarcopenia in LC. Liver
transplantation ameliorates portal hypertension and liver
failure but does not eliminate nutritional and muscle failure
in most cases [7, 31, 36, 37]. The identification of potential
therapeutic targets is complicated by the insufficient
understanding of the pathophysiology, the lack of
assessment tools, and sensitive biomarkers.

In recent years, it has grown evident that skeletal muscles
have the properties of an endocrine organ. Muscles
synthesize and secrete several signal peptides, myokines,
which act in an autocrine, paracrine, or endocrine manner.
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Myokines regulate many physiological processes, including
energy expenditure, carbohydrate and lipid metabolism, liver
functions, insulin sensitivity, and inflammation [15, 32].
Myokines synthesized during physical activity regulate
muscle strength and mass and mediate crosstalk between
skeletal muscles and other organs, including bones,
adipose tissue, blood vessels, the liver, brain [33]. It is
assumed that abnormal formation and secretion of myokines
can negatively affect skeletal muscle status. However, data
on the role of myokines in malnutrition and sarcopenia in
LC are limited. Recent research shows that age-related
sarcopenia is associated with a decreased level of myokines
which promote the growth and differentiation of skeletal
muscles (apelin, decorin, insulin-like growth factor-1, irisin),
and an increased level of myostatin which promotes
catabolism and skeletal muscles atrophy [15]. It is unknown
whether circulating myokines can be used as biomarkers of
malnutrition and sarcopenia and have independent
prognostic value in LC patients.

The purpose of the study was to assess the relationship
of serum myokines myostatin and irisin with nutritional
status, skeletal muscle status, and survival in
decompensated LC patients.

Materials and methods
Between 2019 and 2021, 74 patients, including 29

females and 45 males (mean age 55.30±11.40),
hospitalized in Vinnytsia City Clinical Hospital No. 1 due to
LC decompensation, were involved in the prospective study.

All subjects were informed about the purpose of the
study and provided their written consent. The Committee
on Bioethics  of National Pirogov Memorial Medical
University, Vinnytsia (Protocol No 8 from 17.10.2019) found
that the study does not contradict the basic bioethical
standards of the Declaration of Helsinki, the Council of
Europe Convention on Human Rights and Biomedicine
(1977), the relevant WHO regulations and Ukrainian law.
Viral (HBV, HCV) etiology of LC was confirmed in 8, alcohol-
related - in 49, and viral-alcohol-related - in 17 patients. All
patients met the criteria of decompensated LC according
to the classification of G. D'Amico et al. (2018) [6]. Stage B
according to the Child-Turcotte-Pugh (CTP) score was
diagnosed in 24 patients, and Stage C - in 50 patients. The
Model For End-Stage Liver Disease (MELD) score was
28.50±7.04 and fluctuated between 15.4 to 38.9 points.
Acute LC decompensation was the cause of hospitalization
in 39 patients. None of the patients had clinical signs of
acute infection, gastrointestinal bleeding, or acute-on-
chronic liver failure. The follow-up period lasted until June
2022. During this time, 42 patients died due to LC
complications.

The nutritional status of patients was assessed using
the Patient-Generated Subjective Global Assessment (PG-
SGA) [11, 25]. The PG-SGA evaluates the patient's weight
loss, food intake and symptoms that affect food intake,
activity and functioning, metabolic needs, and data from

the patient's nutrition-oriented examination. The overall PG-
SGA score allocates patients to three categories: well-
nourished (Stage A), moderate/suspected malnutrition
(Stage B), and severely malnourished (Stage C). The study
used a translated and cross-culturally adapted Ukrainian
version of the PG-SGA [27] based on the original v4.3.20
PG-SGA (available at http://pt-global.org).

Skeletal muscle mass was assessed using computed
tomography. The cross-sectional skeletal muscle area at
the L3 level was visualized and calculated in the range -29
+150 HU using NIH ImageJ version 1.52a software. The
result was normalized to height, and the skeletal muscle
index (SMI) was calculated [17, 28]. Reference values of
SMI for the Ukrainian population were >52.2 and >39.3
cm2/m2, in males and females, respectively [22]. A decrease
in SMI was considered sarcopenia.

The content of serum myostatin and irisin was
determined by enzyme immunoassay using MyBioSource
Inc. commercial test systems (San Diego, USA), Cat. No.
MBS9716424, MBS2903725. Blood sampling was
performed in the morning after a night's rest in the fasting
state. Patients were advised to avoid physical exertion for
12 hours before blood sample collection because physical
exertion affects the synthesis of myokines.

Statistical data was processed in the SPSS22 software
package (©SPSS Inc). The mean, standard deviation, and
standard error of the mean were calculated. The parametric
Student's t-test and the non-parametric Mann-Whitney U-
test were used to assess the intergroup difference, while
Spearman rank and Pearson's correlation analysis were
used to determine the relationships between values. The
prognostic value of myostatin and irisin was analyzed in
ROC analysis. Analysis of patient survival was performed
using the Kaplan-Meier method. The comparison of survival
curves was performed using the Logrank test. Results are
demonstrated as M±SD and Me (P25 -  P75). The difference
was considered significant at p<0.05.

Results
The percentile distribution of the serum myostatin and

irisin is presented in the Table 1. The level of myostatin in
males was higher than in females, 5.25 (3.31 - 7.24) versus
3.55 (1.95 - 6.40) ng/ml, respectively. The level of irisin in
males and females was not significantly different, 1.52 (1.10
- 3.63) versus 2.04 (1.11 - 3.63) ng/ml, respectively. Myostatin
inversely correlated with irisin (r = -0.407, p = 0.000).

Serum myokines were weakly associated with the
severity of the underlying disease (Table 2). Myostatin was
significantly higher and irisin was significantly lower in CTP
class C compared to class B patients. However, the levels
of myostatin and irisin did not correlate with the numeric
CTP (r = 0.228, -0.268, respectively, p>0.05). Patients with
overt encephalopathy had higher myostatin levels. Patients
with severe hypoalbuminemia had higher myostatin levels
and lower irisin levels. Myostatin and irisin weakly
correlated with the serum albumin (r = -0.307, 0.397,



respectively, p<0.05), but did not correlate with the MELD (r
= 0.152, -0.223, respectively, p>0.05) and the severity of
ascites (r = -0.036, -0.088, respectively, p>0.05).

Our data shows that malnutrition and loss of skeletal
muscle mass are closely associated with elevated serum
myostatin and decreased serum irisin levels (Table 3). The
content of myostatin in severely malnourished patients was
significantly higher than in patients with moderate/
suspected malnutrition or well-nourished patients. Median
myostatin concentrations in sarcopenic males and females
were more than three times higher than in patients with
normal skeletal muscle mass. Myostatin weakly correlated
with the numerical PG-SGA score (r = 0.394, p<0.005) and
moderately correlated with the radiological SMI (r = -0.644

for males, -0.608 for females, respectively, p<0.005). Serum
irisin was more dependent on nutritional status than on
skeletal muscle status. The concentration of this myokine
significantly decreased with the progress of malnutrition
severity and moderately correlated with the numerical PG-
SGA score (r = -0.615, p<0.005). Irisin concentrations in
sarcopenic males and females were more than half as
low as in nonsarcopenic patients. There was a moderate
correlation between irisin and SMI in males and females
(r = 0.430, 0.408, respectively, p<0.005).

The ROC analysis (Table 4) established that the level
of serum myostatin can predict sarcopenia in patients with
decompensated LC (AUC 0.834 and 0.827 for males and
females, p<0.01, respectively). The cut-offs of myostatin
concentration for predicting low SMI in males and females
were 4.20 ng/ml (Se 77.1 %, Sp 80.0 %) and 2.72 ng/ml

Table 1. Serum myostatin and irisin levels in patients with decompensated LC.

Note: * - р<0.05 comparatively to male patients.

Variables M±m s Ме P5 P10 P25 P75 P90 P95

Myostatin, ng/ml

Total LC patients, n=74

4.621±0.302 2.60 4.51 0.88 1.15 2.34 6.39 8.11 9.72

Males, n=45

5.251±0.406 2.72 5.25 0.76 1.42 3.31 7.24 9.23 10.20

Females, n=29

3.653±0.368 1.99 3.55* 0.85 0.98 1.95 5.19 6.40 6.94

Irisin, ng/ml

Total LC patients, n=74

2.302±0.192 1.65 1.72 0.39 0.66 1.11 3.22 5.24 6.13

Males, n=45

2.142±0.241 1.61 1.52 0.29 0.68 1.10 2.73 5.27 5.94

Females, n=29

2.518±0.323 1.71 2.04 0.34 0.46 1.11 3.63 5.25 6.34

Table 2. Serum myostatin and irisin levels according to LC severity,
Me (P25-P75).

Variables Myostatin, ng/ml Irisin, ng/ml

CTP
Class B, n=24 2.96 (1.33-6.29) 2.93 (1.20-4.43)

Class C, n=50 5.15 (3.31-6.46)
р=0.036

1.47 (1.07-2.23)
р=0.036

MELD
>29, n=39 4.13 (1.46-6.52) 2.11 (1.24-4.11)

<29, n=35 4.99 (3.38-6.30)
р=0.200

1.45 (0.98-2.53)
р=0.070

Ascites

0-1 degree,
n=48 4.55 (2.08-6.36) 2.10 (1.19-4.09)

2-3 degrees,
n=26

4.51 (2.88-6.43)
p=0.760

1.37 (1.07-2.15)
p=0.083

Hepatic
encephalopathy

0-1 stage,
n=28 3.22 (1.38-5.79) 2.57 (1.20-4.38)

2-3 stage,
n=46

5.19 (3.36-6.71)
p=0.008

1.53 (1.05-2.23)
p=0.071

Albumin
>30 g/l, n=37 3.99 (1.53-6.18) 2.24 (1.27-4.07)

<30 g/l, n=37 5.22 (3.30-6.95)
p=0.031

1.45 (0.97-2.18)
p=0.016 Variables Myostatin, ng/ml Irisin, ng/ml

PG-
SGA

1 Stage A. Well-
nourished, n=18 2.18 (1.28-4.52) 3.90 (2.91-5.24)

2
Stage B.

Moderate/suspected
malnutrition, n=26

3.79 (1.24-5.49)
р1,2=0.163

2.07 (1.34-2.61)
р1,2=0.003

3 Stage C. Severely
malnourished, n=30

6.10 (4.25-7.08)
р1,3=0.000
р2,3=0.013

1.04 (0.71-1.66)
р1,3=0.000
р2,3=0.000

SMI

4 Nonsarcopenic
males, n=10 1.53 (0.96-2.72) 4.78 (3.85-5.66)

5 Sarcopenic males,
n=35

6.22 (4.22-7.75)
р4,5=0.000

1.32 (1.05-2.05)
р4,5=0.000

6 Nonsarcopenic
females, n=9 1.34 (0.99-2.18) 4.22 (3.30-5.36)

7 Sarcopenic females,
n=20

4.90 (3.30-6.07)
р6,7=0.000

1.50 (0.91-2.18)
р6,7=0.000

Table 3. Serum myostatin and irisin levels according to nutritional
status and muscle mass in patients with decompensated LC, Me
(P25 - P75).
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(Se 85.0 %, Sp 77.8 %), respectively. A low concentration of
serum irisin can predict malnutrition (AUC 0.830, p<0.001).
The cut-off of irisin concentration for predicting severe
malnutrition according to the PG-SGA was 1.78 ng/ml (Se
83.3 %, Sp 72.1 %).

During the follow-up (Me 367 (82-569) days), no patient
was lost to analysis, and 42 (56.8%) patients died due to
LC complications. Deceased patients had significantly
higher myostatin and lower irisin levels at baseline than

patients who survived (Fig. 1). We allocated patients into
groups with relatively high (higher than Me) and relatively
low (lower than Me) myokine levels to determine the
relationship between circulating myokine and survival.
Kaplan-Meier analysis showed that the overall survival of
patients with high (higher than 5.25 ng/ml in males and
3.55 ng/ml in females) myostatin was significantly lower
(Fig. 2). The estimated survival time in the high myostatin
group was 272.0±42.8 (95% CI: 188-355) versus
654.0±58.1 (95% CI: 541-798) days in the low myostatin
group. Patients with low irisin (less than 1.72 ng/ml in males
and females) had significantly lower survival than patients
with high irisin.

Discussion
To the best of our knowledge, the presented work is

one of the few studies of circulating levels of myokines as
biomarkers of malnutrition and sarcopenia in patients with
LC. We focused on a high-risk cohort of patients. All
subjects had MELD scores of more than 15 points. About
half of them died during the follow-up. More than 70 % of
patients were diagnosed with malnutrition and sarcopenia.

In our study, the serum levels of myostatin and irisin in
decompensated LC patients were weakly associated with
the severity of the underlying disease. Although CTP class
C patients had higher myostatin and lower irisin levels
than CTP class B patients, we found no correlation between
myokine levels and CTP and MELD. Patients with minimal
and pronounced ascites had similar levels of myostatin
and irisin. Previously, Nishikawa H. et al. (2017) showed
that the concentration of serum myostatin of CTP class B
and C patients was higher than that of CTP class A patients
[24]. M. Kukla et al. (2020) did not find a difference in the
serum irisin between LC patients depending on CTP,
MELD, and ascites [14]. M. Pazgan-Simon et al. (2020)
demonstrated that the serum irisin in patients with LC and
hepatocellular carcinoma (HCC) is lower compared to
controls, but not related to the LC severity and the stage of

Table 4. The area under curves for malnutrition and sarcopenia
prediction according to serum myokines levels in patients with
decompensated LC.

Variables AUC p

Severe malnutrition:
Stage C PG-SGA

Myostatin (all
patients, n=74) 0.652 0.036 0.501-0.802

Irisin (all
patients, n=74) 0.830 0.000 0.712-0.914

Sarcopenia:
SMI <52,2 cm2/m2

for males;
SMI <39,3 cm2/m2

for females

Myostatin
(males, n=45) 0.834 0.003 0.674-0.995

Myostatin
(females, n=29) 0.827 0.007 0.667-0.987

Irisin (all
patients, n=74) 0.639 0.074 0.478-0.794

Fig. 1. Serum myostatin and irisin levels according to survival
status of patients with decompensated liver cirrhosis. The upper
and lower limits of the boxes correspond to P25 and P75, the lines
outside the boxes - P10 and P90, and the line inside the boxes - Me;
P10, P25, P75, P90, - percentiles. * - p<0.005.

Fig. 2. Kaplan-Meier analysis for survival according to the serum myokines levels.
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HCC [26]. The deterioration of liver function and the
worsening of portal hypertension are unlikely to have a
pivotal effect on the serum myokines in LC patients.

In our study, patients with overt hepatic encephalopathy
had higher serum myostatin than patients with minimal
encephalopathy. This observation is consistent with
previous findings of an association between hepatic
encephalopathy and skeletal muscle atrophy. M. Merli et al.
(2013) demonstrated that ammonia content in venous
blood is higher in patients with sarcopenia [19]. It is
assumed that hyperammonemia is associated with the
depletion of the branched-chain amino acids pool required
for muscle tissue formation, activation of muscle autophagy,
and increased expression of myostatin [9]. On the other
hand, sarcopenia promotes hyperammonemia and hepatic
encephalopathy, as up to 50% of circulating ammonia is
detoxified in skeletal muscles [17].

Our data demonstrate that severe malnutrition and
sarcopenia in decompensated LC patients are associated
with an increase in serum myostatin. Myostatin was the
first among the identified myokines and acts as a powerful
negative regulator of myogenesis [33]. Experimental
studies have shown that animals with a knockout of the
myostatin gene have pronounced hypertrophy of skeletal
muscles [21, 33]. Existing data suggest that myostatin
activates several intracellular signalling pathways to inhibit
the proliferation and differentiation of muscle satellite cells,
decrease protein synthesis, and stimulate protein
degradation in muscle fibres [38]. In clinical studies, high
levels of myostatin are associated with muscle wasting,
myopathy, and sarcopenia in elderly patients with renal
failure and fractures [8, 39, 42].

In our study, myostatin was moderately correlated with
the radiological SMI and weakly correlated with the numerical
PG-SGA in males and females. W e showed that the
concentration of serum myostatin (cut-off 4.20/2.72 ng/ml in
males/females) can predict sarcopenia in decompensated
LC patients (AUC>0.800, p<0.01). A negative relationship
between high levels of myostatin and skeletal muscle mass
was demonstrated in a retrospective study by H. Nishikawa
et al. (2017). The study included 198 Japanese LC patients,
59% of them had a viral aetiology of the disease, 62% -
compensated LC, 38% - decompensated LC, and 20% -
had HCC. It was established that the concentration of serum
myostatin was negatively correlated with the radiological
index of the psoas muscle [24]. Later, S. Sato et al. (2021)
found a negative correlation between myostatin levels and
SMI in patients with viral but not alcohol-related LC [30].
Recently, S. Boga, et al. (2022) using regression analysis
demonstrated that a high level of myostatin is an independent
predictor of sarcopenia in LC in the Turkish population [2].
The relationship between circulating levels of myostatin and
muscle wasting was more pronounced in decompensated
patients [2].

Our data suggest that serum irisin was less dependent
on muscle condition than myostatin. Sarcopenic LC

patients had lower levels of this myokine than patients with
normal skeletal muscle mass. Irisin was weakly correlated
with SMI and had limited value in predicting sarcopenia in
ROC analysis. Previously, M. Kukla et al. (2020) did not find
an association between irisin concentration and midarm
muscle circumference and transversal psoas muscle index
in a similar cohort of patients [14]. However, in another
multicenter retrospective study involving 262 LC patients
of mainly viral aetiology, it was established that irisin
decreases in sarcopenic patients, correlates with SMI, and
is an independent predictor of sarcopenia in regression
analysis [41].

Our data show that the level of serum irisin was more
dependent on the nutritional status of LC patients than on
the skeletal muscle status. The concentration of this
myokine decreased significantly even in patients with
moderate/suspected malnutrition and continued to
decrease in severely malnourished patients. Irisin
moderately correlated with the numerical PG-SGA score,
and the concentration of serum irisin (cut-off 1.78 ng/ml)
predicted severe malnutrition according to the PG-SGA
(AUC 0.830, p<0.001). The latest data demonstrated that
irisin is secreted not only in skeletal muscles but also in
adipose  tissue,  which  allows  it  to  be  classified  as  an
adipomyokine [3, 29]. The biological effects of irisin are
related to energy expenditure, thermoregulation, and the
transformation of white adipose tissue into brown adipose
tissue [29]. Irisin is an insulin-sensitizing hormone, as it
promotes the assimilation of glucose by skeletal muscles,
reduces lipogenesis and gluconeogenesis in the liver, and
activates lipid oxidation and glycolysis [32].  Anti-
inflammatory properties of this regulatory peptide were
recently discovered: irisin inhibits the expression of pro-
inflammatory cytokines tumor necrosis factor-alpha and
interleukin-6 and reduces the migration of macrophages
in adipose tissue [1]. Pointing to the important role of irisin
in the regulation of metabolism and energy expenditure,
we suggest that the loss of adipose and muscle tissue in
malnourished LC patients is closely associated with a
decline in serum irisin.

We aimed to evaluate the relationship between myokine
levels and prognosis in decompensated LC patients. In
the Kaplan-Meier analysis, we showed that a high level of
myostatin and a low level of irisin have a negative impact
on patient survival. Literature data on the prognostic value
of myokines in patients with end-stage liver disease are
limited and contradictory. A recent retrospective study by
J.H. Kim et al. (2020) involving 1077 alcohol-related LC
patients is noteworthy. Patients with high serum myostatin
levels were shown to have a significantly higher 5-year risk
of HCC than patients with low serum myostatin levels (HR
7.53, p<0.001) [12]. S. Yoshio et al., 2021 showed that high-
level serum myostatin is an independent predictor of
mortality in patients with HCC associated with nonalcoholic
fatty liver disease, regardless of muscle status [40].
H. Nishikawa et al. (2017) demonstrated that the 5-year
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and 7-year cumulative survival of LC patients with high-
level serum myostatin were significantly lower than that of
patients with low-level serum myostatin (53% and 39%,
versus 78% and 73%, respectively) [24]. However, a recent
study by S. Boga et al. (2022) demonstrated that decreased
irisin levels were associated with increased cirrhosis-
related 4-year mortality in CTP class A patients, while
myostatin did not show good prognostic value [2].

In conclusion, the circulating myokines levels may be
useful in the assessment of nutritional and skeletal muscle
status, and prediction of mortality in LC patients.

Further prospective studies are needed to confirm the
prognostic value of myokines in LC patients.

Conclusions
1. The serum myokines myostatin and irisin levels in

decompensated LC patients are not related to the LC

severity according to the CTP, MELD score, and the degree
of ascites. Patients with overt encephalopathy have higher
serum myostatin. Patients with severe hypoalbuminemia
have higher serum myostatin and lower serum irisin.

2. Malnutrition and sarcopenia are associated with an
increase in serum myostatin and a decrease in serum
irisin. The myostatin concentration can predict sarcopenia
in LC (AUC 0.834 in males, 0.827 in females, p<0.01). The
irisin concentration can predict severe malnutrition (AUC
0.830, p<0.001).

3. An increase in serum myostatin and a decrease in
serum irisin are associated with worsening patients' survival.
The overall mortality of patients with high levels of serum
myostatin (above 5.25 ng/ml in males and 3.55 ng/ml in
females) and low levels of serum irisin (less than
1.72 ng/ml) is significantly higher.
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МІОСТАТИН ТА ІРИСИН СИРОВАТКИ КРОВІ ЯК ПРОГНОСТИЧНІ БІОМАРКЕРИ САРКОПЕНІЇ, МАЛЬНУТРИЦІЇ ТА
СМЕРТНОСТІ У ХВОРИХ НА ДЕКОМПЕНСОВАНИЙ ЦИРОЗ ПЕЧІНКИ
Моцюк В.М ., Пентюк Н.О.
Мальнутриція та саркопенія сьогодні розглядаються як основні ускладнення цирозу печінки  (ЦП). Міокіни є сигнальними
пептидами, котрі синтезуються у м'язах, здійснюють регуляцію м'язової сили та маси, а також забезпечують зв'язок між
скелетними м'язами та іншими органами. Невідомо, чи можуть циркулюючі міокіни слугувати біомаркерами мальнутриції
та саркопенії й мати самостійну прогностичну цінність у хворих на ЦП. Метою нашого дослідження стало оцінити зв'язок
сироваткових рівнів міокінів міостатину та ірисину з нутритивним станом, станом скелетних м'язів та виживанням
хворих на декомпенсований цироз печінки. До проспективного дослідження увійшли 74 хворих (середній показник віку хворих
становив 55,30±11,40 роки). Нутритивний стан оцінювали за шкалою сукупного суб'єктивного оцінювання стану пацієнта
(Patient-Generated Subjective Global Assessment), масу скелетних м'язів оцінювали за індексом скелетних м'язів (Skeletal
Muscle Index). Вміст міостатину та ірисину в сироватці крові визначали методом імуноферментного аналізу. Статистичну
обробку даних проводили у SPSS22 (© SPSS Inc.). Встановлено, що вміст міостатину та ірисину у хворих на декомпенсований
ЦП не пов'язаний із важкістю ЦП за шкалами Child-Turcotte-Pugh, Model For End-Stage Liver Disease та ступенем асциту.
Пацієнти з маніфестною енцефалопатією мають вищий рівень міостатину, а пацієнти з тяжкою гіпоальбумінемією - вищі
рівні міостатину та нижчі рівні ірисину в сироватці крові. Розвиток мальнутриції та саркопенії у хворих на декомпенсований
ЦП асоціюється з підвищенням концентрації міостатину та зниженням концентрації ірисину в сироватці крові. Сироватковий
рівень міостатину може прогнозувати саркопенію (AUC 0,834 у чоловіків та 0,827 у жінок, p<0,01), сироватковий рівень
ірисину може прогнозувати тяжку мальнутрицію (AUC 0,830, p<0,001). Загальна смертність пацієнтів з високими рівнями
міостатину (вище 5,25 нг/мл у чоловіків та 3,55 нг/мл у жінок) та низькими рівнями ірисину (менше 1,72 нг/мл) є достовірно
вищою. Таким чином, оцінка циркулюючих рівнів міокінів може бути корисною для оцінки нутритивного стану, стану скелетних
м'язів та прогнозу у хворих на ЦП.
Ключові слова: міостатин, ірисин, мальнутриція, саркопенія, виживаність, цироз печінки.
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