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Changing Characteristics of Serum FGF19, FGF21 Among Different Metabolic
Levels and Correlation Analysis with MAFLD
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ABSTRACT: Objective To detect the peoples’” content of levels of serum FGF19, FGF21 and the
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degree of liver lipid deposition among different metabolic level people, explore the relationship of
serological indexes and the the hepatic fat deposition and fibrosis, and provide a new method of
diagnosing and estimating of MAFLD. Methods From January 2018 to April 2021, 307 inpatients
and outpatients from the departments of digestive medicine, endocrinology, and cardiovascular
medicine were randomly selected for voluntary enrollment. A total of 104 subjects were included in
the study based on diagnostic and exclusion criteria. The study subjects were divided into normal
control group (NMS) , metabolic abnormality group (MD) , and metabolic syndrome group (MS)
according to the degree of metabolic disorder. According to body mass index (BMI) , the subjects
were divided into normal weight group, overweight group, and obese group.The levels of FGF19
and FGF21 in the serum of the study subjects were measured by enzyme linked immunosorbent
assay. All the study subjects underwent liver transient elastography to obtain liver CAP values
and LSM values. At the same time, clinical data such as age, abdominal circumference, BMI, blood
sugar, blood lipids, liver and kidney functions were collected. The differences of FGF19, FGF21,
CAP value, and LSM value among different metabolic levels and different BMI groups were tested
by rank sum test. Linear regression analysis was used to analyze the correlation between FGF19 and
FGF21 and liver CAP and LSM values. Results In people with different BMI, serum FGF21 content,
CAP value, and LSM value gradually increased with the increase of BMI index. Only FGF21
and CAP values had statistical differences between groups (£<0.05) . The serum FGF19 content
gradually decreased with the increase of BMI index, and there was no statistically significant
difference between groups (£>0.05) . There was no statistical difference in the correlation analysis
between FGF21, FGF19 and BMI (#>0.05) .In the study of people with different metabolic disorders,
as the degree of metabolic disorders gradually worsens, serum FGF21 levels, CAP values, and LSM
values gradually increase, while serum FGF19 levels gradually decrease. Only FGF21 and CAP
values have statistical differences between groups (£<0.05) , while LSM values and serum FGF19
levels have no statistical significance (#>0.05) . Single factor analysis showed that abdominal
circumference, 2hPG, HbA1lc, FPG, and TC were risk factors for elevated serum FGF21 in the
study population (2<0.05) . Multivariate analysis revealed that 2hPG was an independent risk
factor for elevated serum FGF21 in the study population (£<0.05) . Serum FGF19 was negatively
correlated with clinical metabolic related indicators in both univariate and multivariate analyses,
but there was no statistical difference (#>0.05) . Linear regression analysis showed that serum
FGF21 was positively correlated with liver CAP and LSM values (£<0.05) , while FGF19 was
negatively correlated with liver CAP and LSM values, but there was no significant difference in the
correlation between FGF21 and LSM values. Conclusion Serum FGF19 levels decreased and FGF21
levels increased in obese and metabolic disorders. FGF21, as a risk factor, was positively correlated
with the degree of liver fat deposition and fibrosis, while FGF19 may be a protective factor and
negatively correlated. The above fat factors have a good correlation with liver fat deposition,
fibrosis degree, and metabolic indicators, and may become a new serum marker for the diagnosis
and evaluation of MAFLD.

KEY WORDS: fibroblast growth factor 19; fibroblast growth factor 21; metabolic assosiated fatty
liver disease; metabolic sydrome; instantaneous elastic imaging of the liver
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2.1 AT AL W S HE bR AR HE A5
P4 A610440, FAEAE T (BMI) AFf I
IHFGF19., FGF21 % &t . CAPfH . LSM{HZ#TT
A #2455 R =418 M iE FGF21K - |
CAPH W Z Wi Ty, 41\ 22 R A EE
X (P<0.05) , LSM{H7E 4% 4110 % 30 i 2 i 7+
Y, FGF197E =4l RI/K P2 i T %, (H4
) 22 S I Ge it 2F 5 S A6 = 2L 18] 79 9 201 (] Lh 3
o, IV FGF21 78 B Bk 21 - 1E 5 41 Eb 3 v A7 7
Giilep 2R, HAKHR R ER LG # 5=
S ; FGF19E4 [ B PI4LIa] l i, 22951
fEGt2 L (K1)

2.2 BRI S FGF19 . FGF215
BMIMAHCHE, 45 ¥R, FGF21 5BMIfF1E
EACHE, ZRBEAGI AR (K2) .

£2 MFEFGF19.FGF21 @25k =% BMI)

LR AR KX E S
B {fi 95%ClI P i
FGF19-BMI 0001  -0.003 ~ 0.001 0.356
FGF21-BMI 0002 -0001 ~ 0.006  0.192

2.3 RS [ 2 LR B A A i S FGF19 .
FGF21& it . CAP{E . LSMH#EAT LLEL, 45
RE/R, Z#HEFGF21/K¥ . CAPH N Z i
Th, gl RAAEgs2EE L (P<0.05) ,
FGF19K V- FFE, (HAlm 2= R LG4 E
S, LSM{A FE 45 2L 18] 026 B 720 5 T o e 9,
HE SIS 2¢E L, FGF21, CAP{HE =
IR PP ] LA rh, BRNMSZH 5 MDA [H] g

F1 AEFERHABME FGF19, FGF21 KELLE

REIEH AL (7=34) HEL (7=45) JEEAL (72=25) ZME P
FGF19  159.8(139.94, 216.77) 151(136.8, 164.6) 126.30(114.76, 192.40) 0.823 0.663
FGF21  111.9(96.0, 131.37)) 156.1(114.0, 193.74) 170.0(156.05,267.63) 8.087 <0.05
CAP{H  238.7(215.30, 265.0) 258.40(234.80, 280.97) 299.60(274.12,311.10) 20.134 <0.001
LSM{H  5.20(4.20, 7.10) 5.65(4.40,6.53) 6.55(5.40,7.93) 1.354 0.508
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X (P>0.05) ($3) .

2.4 [M¥EFGF19. FGF21 5 RACEIHE E T8 bR
M A PSS HT . MIEFGF19 5 H . 2hPG .
GGT. HbAlc. FPGE MMM, Mk
FGF215BMI. I . 2hPG . HbAlc. FPG,
TG. TCAEEIEM G (£4)

xR 4 ImiE FGF19, FGF21 55K R B xR

X5
FGF19 FGF21

r i P1E r i P 1A
BMI -0.124 0.224 0.305 0.002
¥ el -0.257 0.011 0471 0.000
2hPG -0.318 0.001 0.470 0.000
HbAlc -0.285 0.005 0.382 0.000
FPG -0.282 0.005 0.506 0.000
TG -0.183 0.073 0.396 0.000
TC -0.021 0.841 0.263 0.009
HDL 0.063 0.537 -0.167 0.098
LDL 0.110 0.284 0.191 0.058
GGT -0.259 0.011 0.184 0.070
ALP -0.150 0.155 0.134 0.200
UA -0.003 0.973 0.148 0.144

2hPGJE 52 1ML 15 FGF21 25 4k 1 it 571G [ TR 2

(£5.6) .
%5 Mmi%E FGF19, FGF21 E 2 5IGRA HHE%
EIRRERDN

B {H 95%Cl PH
FGF19- 5[] -4180  -10.387~2.028 0.185
FGF19-2hPG -6.951  -17.403~3.501 0.190
FGF19-GGT -0119  -0.554~0.316 0.589
FGF19- HbAlc -17.164  -43.135~8.808 0.193
FGF19- FPG -2180  -16.371~12.011 0.761
FGF21-BMI 7.339  -3.758~18.435 0.192
FGF21- Ji5 [ 7.672  4.264~11.079 <0.001
FGF21-2hPG 18.025  12.871~23.179 <0.001
FGF21-FPG 13.571  5.453~21.688 <0.05
FGF21-HbAlc 28.210  13.906~42.514 <0.05
FGF21-TC 24944  1.793~48.094 <0.05

F6 MiFFGF21 a5 IkARREHEXIERS

EX 0
B fE 95%Cl PH
FGF21- J[H 3.323 -0.283~6.930 0.07
FGF21-2hPG 14.503 7.385~21.621 <0.001
FGF21-FPG 4.051 -4.650~12.752 0.357
FGF21-HbA1lc -0.495 -18.291~17.301 0.956
FGF21-TC -1.789 -23.757~20.178 0.872

25 HRHE. ZRESVEMEGF1L9. FGF21
ML KA fE R R 2 KA S o B A
Ge it S PRAE AR 40 A BRI 2R (0TI 23 A &
P, BMI., 2hPG . GGTA &5 1M 75 FGF19
AL G K &R RS, BMI, B
fl. 2hPG . HbAlc. FPG. TCJE 5 M Il iF
FGF21Z 4k A R 2, M2 W R Hr,

2.6 iz HAHYE AT R SR M iEFGF19 . FGF21
5CAPH MLSMIEZ B SCH o FIMiEFGF19.
FGF21& B 5T IECAPE . LSM{E S 7M1
oM, @R B, MIEFGF195 I IECAPIAE
LSM{EAFE AR SCH:, (P<0.05) ; IV
FGF21 5 FIECAPE . LSMAE Y77 7E IE A0 &
(P<0.05) (#£7)

%3 FRRBIFELEREABDE FGF19, FGF21 kT L

NMS 41 (72=29) MD 4 (72=30) MS 4] (7=45) ZfH P A
FGF19 160.6(147.6, 270.7) 151(136.8, 164.6) 129.0(112.1, 167.4) 5.336 0.069
FGF21 109.1(77.4, 129.4) 116.1(98.2, 129.8) 170.0(136.8,247.6) 21.744 <0.001
CAP fi 230.0(213.70, 259.20) 235.50(217.00, 268.00) 275.80(254.45,292.40) 26.706 <0.001
LSM ffi 5.10(3.90, 3.60) 5.30(4.20,7.60) 5.80(4.70,7.10) 1.504 0.471
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S
FGF19 FGF21
rfd P1E rff P1E
CAP -0.278 0.006 0.502 <0.001
LSM -0.267 0.008 0.027 0.004

2.7 s HEMERIRHHRFR MG FGF19. FGF21
K-S IFFCAPE . LSMIEINE R, 459 0R,
FGF21 5HFFCAPE . LSMEIIAFAEIEAH M,

SEAG %3 X, MFGF195CAPE . LSM
(B AEAE AR, (A S CAPIEA G HEAELE
Giit2#E L (P<0.05) , S5LSM{HIHfAH T
Giit#E X (P>0.05) (£8)

% 8 miF FGF19, FGF21 &= 5 E R

& (CAP) &4 B AtH X S
B fi 95%CI P1E
FGF19-CAP -1.483 -2.548 ~ 0.418 <0.05
FGF19-LSM -16.383 -35.638~2.872 0.094
FGF21-CAP 1.348 0.361~2.336 <0.05
FGF21-LSM 24.629 6.678 ~ 42.580 <0.05
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