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[ Abstract] Objective To investigate the relationship between the expression levels of serum growth differentiation
factor-8 (GDF-8), vascular endothelial growth factor (VEGF), and fibroblast growth factor 21 (FGF21) and the occurrence of
sarcopenia in patients with liver cirrthosis. Methods From January 2022 to March 2024, 63 patients with liver cirthosis com-
plicated with sarcopenia treated in our hospital were included as the sarcopenia group, and 60 patients with liver cirrhosis
were included as the control group. The serum levels of GDF-8, VEGF, and FGF21 were compared. Spearman correlation was
applied to analyze the relationship between serum GDF-8, VEGF, FGF21 levels and sarcopenia staging. Logistic regression
was applied to analyze the factors affecting the occurrence of sarcopenia in patients with cirrhosis. Receiver operating char-
acteristic (ROC) curves were applied to analyze the predictive value of serum GDF-8, VEGF, and FGF21 levels for the devel-

opment of sarcopenia in patients with cirrhosis. Results The levels of GDF-8 and FGF21 in the serum of patients with liver
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cirrhosis complicated with sarcopenia were greatly higher, while the level of VEGF was greatly lower( t=7.719, 10.011,11.837,
all P<0001). The levels of GDF-8 and FGF21 in serum gradually increased with the progression of sarcopenia, while the
level of VEGF gradually decreased with the progression of sarcopenia( F=16.605, 15.527,19.995,all P<0.001). The levels of
serum GDF-8 and FGF21 in patients were positively correlated with the stage of sarcopenia (r=0.760, 0.525, P<0.05), while
the level of VEGF was negatively correlated with the stage of sarcopenia (r= —0.546, P<0.05). There were great differences
between the control group and the sarcopenia group in BMI, the proportion of diabetes history, grip strength, walking
speed, RASM, and high-density lipoprotein levels (P<0.05). The history of diabetes ( OR=2496,95% CI 1315 -4.738), the
increase of serum GDF-8( OR=2.115,95% CI'1377 —3249) and FGF21 ( OR=2894,95% CI 1598 — 5241) levels were risk fac-
tors for sarcopenia in patients with cirrhosis (P <0.05), and high BMI( OR =0.618, 95% CI 0.461 - 0.828), RASM ( OR =
0.573,95% C10370 —0.887) and VEGF( OR=0469,95% CI0307 —0.718) levels were protective factors (P<0.05). The area
under the curve (AUC) of serum GDF-8, VEGF, and FGF21 levels in predicting sarcopenia in patients with cirthosis was
0.836, 0912, and 0921, respectively. The AUC of the combined detection of the three was 0980, which was better than that
of the individual detection( Z/P=3.878/ <0.001.2.954/0.003 ,2.678/0.007 ). Conclusion The levels of serum GDF-8, VEGF,

and FGF21 are closely related to the occurrence of sarcopenia in patients with cirthosis. Detecting the levels of the three in

serum may have certain clinical value for predicting the occurrence of sarcopenia in patients with cirrhosis.
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Tab.1 Comparison of clinical data between control group and ob-
servation group
5 H (infg) (Xfiff) Cali P
BIHI(%)] 35(58.33)  41(65.08) 0.592 0.442
AR (x x5, %) 65.32£4.14 66.95+5.38 1.876 0.063
BMI(x +s,kg/m*) 23.11 £2.45 20.02 £2.12 7.491 <0.001
BRI L[HI(% )] 26(43.33)  43(68.25) 7.749 0.005
EIMERG [ H(% )] 28(46.67)  31(49.21) 0.079 0.778
TR [BI(% )]  23(38.33)  22(34.92) 0.154 0.694
S (% +5,ke) 26.48 £3.41 21.93+3.15 7.692 <0.001
AT (x 5, m/5) 1.46 £0.29 0.78 +0.14 16.684 <0.001
RASM(x +s,kg/m?) 8.18 x1.11 5.61 £0.79 14.849 <0.001
TC(x 5, mmol/L) 4.05+1.38 3.97+1.31 0.330 0.742
TG(x s, mmol/L) 1.49£0.30 1.40+0.23 1.873 0.064
HDL-C(x +s,mmol/L)  1.38+0.22 1.07 +0.19 8.376 <0.001
LDL-C(x +s,mmol/L)  1.74+0.31 1.64+0.25 1.964 0.052
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T - 80C UKAA R A7 i iz R T T K e 92 W op 3
(ELISA) il 1135 GDF-8 .VEGF .FGF21 7K -, ™ 4% 4%
M\ GDF-8 ELISA X7 & ( BIEO A Y RH A R A
H), 55 QC13840-A) . A VEGF ELISA &7 & (i
RIEED B A RS A, 9855 . TD711056 ) | A FGF21
ELISA I H) & (b R EREARA A, 175
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2.1 2 A7 GDF-8 \VEGF FGF21 /K Hk:  Wiak
I GDF-8 FGF21 7K T4 R4, il % VEGF 7K
SR TR (P <0.01) , WK 2,

2.2 ON[EGy AR O A L/ £85I GDF-8 |
VEGF \FGF21 7K~ Le# Bl WL E 959 43 3 i g
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T, fL7E VEGF /K2 ik (P <0.01) , L3 3,

F2 XA E WAL GDF-8 \VEGF [FGF21 /KF
Heds (xxs)
Tab.2 Comparison of serum GDF-8, VEGF, and FGF21 levels

between the control group and the observation group

B B GDF-8(pg/L) VEGF(ng/L)  FGF21(ng/L)

SR 60 14.25 +2.61 230.75 £26.56  310.45 +38.69

WL 63 19.12 +4.17 179.63 £21.15 386.48 +45.11
i 7.719 11.837 10.011
PH <0.001 <0.001 <0.001

F3 A[E Sy AR AL 5 & LA E B8 38 IfLVE GDF-8 |, VEGF
FGF21 K (xx5)
Tab.3 Comparison of serum GDF-8, VEGF, and FGF21 levels

in patients with different stages of liver cirrhosis compli-

cated with sarcopenia

" GDF-8 VEGF FGF21
R 1
e G () (ng/L)
WULIERTIATZE 22 16.85 £2.22 200.46 +25.71 350.17 +42.72

WLRE 3 I 2H 25 19.01 £3.04 177.22 +£20.42 389.41 +44.16
FENUIEIAH 16 22.43 £3.78 154.74 £19.19 431.82 +48.22
F 1 16. 605 19.995 15.527
P1H <0.001 <0.001 <0.001
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WIHTZH R Logistic [IHAHT, 455 8w 4 IR 9%
1 GDF-8 # FGF21 i & HF AT 1k £ 2 I A UL/ZD i o
STfER 2 BMI &  RASM 25 \VEGF & 2t 57 47477
£(P<0.05), %4,

2.5 |Ifil¥E GDF-8 .VEGF FGF21 /K% 1A Ak i % JF
FNLAE 1 BOM A (H 2 6 17 GDF-8 ., VEGF
FGF21 7K -5 55 154 0 JH- A Ak 8 3 0 & WL/ E 19
ROC 4k, A ML N R (AUC) , 25 R R « 1 i
GDF-8 \VEGF ,FGF21 7K -} = 35 1k A F i JiT- i £k i
HIFE N IE B AUC 43514 0. 836.0. 912.,0. 921 |
0.980, = F B A 1 AUC K T IfiL ¥ GDF-8, VEGF,
FGF21 7K -l F i i) AUC ( Z = 3. 878/ < 0. 001,
2.954/0.003 2. 678/0.007) , W% 5 & 1,
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Tab.4 Multivariate logistic regression model affecting the occur-

rence of sarcopenia in patients with liver cirrhosis

BRI B SEMH Waldfi P{i ORfH 95% CI

BMI = —-0.481 0.149 10.433 0.001 0.618 0.461 ~0.828
BRI 0.915 0.327  7.824  0.005 2.496 1.315~4.738
EVIDN -0.351 0.426 0.679 0.410 0.704 0.305 ~1.623
EATHIEN —0.465 0.316 2.167 0.141 0.628 0.338 ~1.167
RASM i -0.557 0.223 6.236 0.013 0.573 0.370 ~0.887
HDL-C & 0.311 0.208 2.238 0.135 1.365 0.908 ~2.052
GDF-8 &5 0.749 0.219 11.699 0.001 2.115 1.377 ~3.249
VEGF &  -0.757 0.217 12.174 <0.001 0.469 0.307 ~0.718
FGF21 % 1.063 0.303 12.299 <0.001 2.894 1.598 ~5.241

x5 I GDF-8 VEGF FGF21 /K5t iF a4k & & I & WL
i R T A1
Tab.5 The predictive value of serum GDF-8, VEGF, and FGF21

levels for sarcopenia in patients with cirrhosis

b AERWE AUC 95%CI  BURE RRRE ABE%

GDF-8  17.33 pug/L 0.836 0.759 ~0.897 0.714 0.900 0.614
VEGF  195.29 ng/L. 0.912 0.847 ~0.955 0.762 0.883  0.645
FGF21  337.87 ng/L 0.921 0.859 ~0.962 0.889 0.817 0.706
=EBRE 0.980 0.937 ~0.997 0.921 0.933 0.854

1 Ifili# GDF-8 . VEGF ,FGF21 /K - 15 AT 48 1k 5 & 1 & L
RERY ROC &k
Fig.1 ROC curve of serum GDF-8, VEGF, FGF21 levels predic-

ting muscle wasting in patients with cirrhosis
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