- 1434 - BEMERG 245 2025 4 12 A% 24 55 12 #] Chin J Diffic and Compl Cas,December 2025, Vol.24 ,No.12

[DOI] 10.3969 / j.issn.1671-6450.2025.12.006 Jt‘m%ﬁﬁ%@

ME LN Hi-FGF-2 /K3 5198 4.0 J1 2 iy & 3.0 Fr B gl
BB AR R TS WA S

% EE AR KW KRF RIS

OjE.»10]

FEWH . NEl B XEHETHITE (20216G0118)
TEZ 7. 010010  PEFIEEE, NS G XN R EBE O NE
WMEES . K F 2, E-mail ; 18647991940@ 163.com

[# ZE] BHH HWTMIEERZEEA(LN) S0 TR e 4 A K R -2 (Hi-FCF-2) /K P 598 .0 07 %
Wy 0 5 BBl ( CHF-AF) B E W E R BE RIS RAH DG . i AiBEPEREER 2022 4F 1 §—2024 4F 6 A NZEH A
A XN R ER O NBHIGA T CHE-AF B3 235 16 CHF-AF 20, R4 NYHA OINBE4M 200 CHF-AF BE /v R 1 4% 43
i) 9% 57 ) M2 61 161 | V% 74 5] 44 6 A H BG4 AS R A 62 B R 4240 173 161, 5 e I R) HA 25 e Ak e 1
o AR 58 1] Ay ft X AR SR P T DK G 928 TR B 9 R IV LN, Hi-FGF-2 7K °F ; Spearman #H 3¢ 43 H7 IfiL ¥ LN,
Hi-FGF-27K 5 NYHA OIIRE BRI M et ; Z I E Logistic V20T CHF-AF #. WUS A B B9 N & 20 H T
FERRAE (ROC) B/ ML 7 LN, Hi-FGF-2 ZKF- i CHF-AF B EHUE A RMME, BER  CHF-AF 4115 LN,
Hi-FGF-27K - 25 Tt e %k BR 40 (/P = 26.273/<0.001 ,17.252/<0.001 ) ; Ifi. 7§ LN Hi-FGF-2 7K F [ # , CHF-AF 3%
NYHA O IIfe 9 1 Gh< I i< M Zi< Vi (F/P=42.349/<0.001 ,80.620/<0.001 ) ; Spearman # F& 12347 fiL 7R , CHF-AF
S ML LN (Hi-FGF-2 /K405 5 NYHA OB RBSr 4 2 IEAHC (r,/P=0.670/<0.001,0.682/<0.001) , 235 ] CHF-AF
BE O NMHBEARAR RN 26.38% (62/235) , N WA IM7E LN, Hi-FGF-2 /K5 T R W 4H (1/P=8.885/<0.001 ,
6.645/<0.001) ; ZHE Logistic [l 53#7 &7~ , NYHA O I RE 4 T ~ IV 4%, NT-proBNP & LN & Hi-FGF-2 /&5 4
CHF-AF 5 A B TS 092 7 B I Z [ OR (95% CI) = 2.173 (1.034 ~ 4.568) . 1.001 (1.000 ~ 1.001) . 1.038 (1.024 ~
1.053) ,1.049 (1.031~1.067) ], LVEF @& M7 R4 F # [ OR(95%CI) = 0.990(0.979~ 1.000) 7 ; IfiL & LN Hi-FGF-2 7K
R K RS TN CHF-AF BE A RIS B T L AUC) 4341k 0.809.,0.801.,0.911, —FHBRA L T4 HH#
AT ( Z/P=3.803/<0.001 .4.300/<0.001) ., £5i¢ CHF-AF B34 LN Hi-FGF-2 /K EF+ 5 , 515 m T & s A
RAHSC, ZFBA XU B TR AE =

[RER] MMyl O g J2 R EE 1 R o T T AR AR R -2 e T R s TR

[RESES] R541.6;R541.7°5 [ THk#RIREG] A

Correlation between serum LN and Hi-FGF-2 levels and disease severity and prognosis in patients with chronic heart
failure complicated by atrial fibrillation Jia Zhiging, Du Wala, Liu Yan, Zhang Qi, Zhu Wangliang. Internal Medicine-
Cardiovascular Department , Inner Mongolia Autonomous Region People’s Hospital ,Inner Mongolia ,Hohhot 010010, China
Funding program: Inner Mongolia Autonomous Region Science and Technology Plan Project (2021GG0118)
Corresponding author. Zhu Wangliang, E-mail. 18647991940@ 163.com

[ Abstract] Objective To investigate the correlation of serum laminin (LN) and high molecular weight fibroblast
growth factor-2 (Hi-FGF-2) levels with the severity and prognosis of patients with chronic heart failure complicated with atrial
fibrillation (CHF-AF).Methods A total of 235 patients with CHF-AF admitted to the Department of Cardiology of Inner
Mongolia People’ s Hospital from January 2022 to June 2024 were prospectively enrolled as the CHF-AF group. According to
NYHA cardiac function classification, patients were divided into class 1 (n=43), class I (n=57), class Il (n=61), and class
IV (n=74). Based on 6-month prognosis, patients were categorized into poor prognosis subgroup (n=62) and good prognosis
subgroup (n=173). Meanwhile, 58 healthy volunteers undergoing physical examination during the same period were included
as the control group. Serum LN and Hi-FGF-2 levels were measured by enzyme-linked immunosorbent assay. Spearman cor-
relation analysis was used to evaluate the relationship between serum LN, Hi-FGF-2 levels and NYHA classification. Multiva-

riate logistic regression was performed to identify risk factors for poor prognosis in CHF-AF patients. Receiver operating char-
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acteristic (ROC) curve analysis was conducted to assess the predictive value of serum LN and Hi-FGF-2 for poor prognosis.
Results
26.273/<0.001,17.252/<0.001). Both LN and Hi-FGF-2 levels increased progressively with NYHA class (F/P=42.349/<0.001,
80.620/<0.001) and were positively correlated with NYHA classification (r,/P=0.670/<0.001,0.682/<0.001). The 6-month poor
prognosis rate in CHF-AF patients was 26.38% (62 /235). The poor prognosis subgroup had higher serum LN and Hi-FGF-2
levels than the good prognosis subgroup (#P=8.885/<0.001,6.645/<0.001). Multivariate logistic regression showed that NYHA

Serum LN and Hi-FGF-2 levels were significantly higher in the CHF-AF group than in the control group (#/P=

class Il - IV, elevated NT-proBNP, higher LN, and higher Hi-FGF-2 were independent risk factors for poor prognosis [ OR
(95% CI)=2.173(1.034-4.568),1.001(1.000-1.001),1.038(1.024-1.053),1.049(1.031-1.067) ] . The AUCs of LN, Hi-FGF-2,
and their combination in predicting poor prognosis were 0.809, 0.801, and 0.911, respectively, with the combined model out-
performing either marker alone (Z/P=3.803/<0.001,4.300/<0.001). Conclusion The levels of serum LN and Hi-FGF-2 in pa-

tients with CHF-AF are increased, which are related to the aggravation of the disease and poor prognosis. The combination of

- 1435 -

the two has a higher predictive efficiency for prognosis.
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DI RE 4 e v A e 2 N = Logistic [A] 3 5 #r
CHF-AFHBE HUG A R A2 m £ 2R TAERHE
(ROC) i £k 43 #r 1L % LN, Hi-FGF-2 7K ~F fii Il
CHF-AFE TG A R IME, P<0.05 h2ERAH

=0
2 # R
2.1 2 4% LN Hi-FGF-2 7K F ek CHF-AF 4Ll

% LN Hi-FGF-2 /K[ (72.83+28.72) wg/L. (89.51 %
33.75)ng/L ]t TA@ X B2 [ (18.82+6.60) ng/L,
(40.36+13.86) ng/L] , Z R HFIT2#E L (1/P=
26.273/<0.001 ,17.252/<0.001) ,

2.2 AJA] NYHA IR 9% CHF-AF SB35 1L{F LN |
Hi-FGF-2 /KP4 CHF-AF 3% 14 LN  Hi-FGF-2
KB, NYHA D IIEE g T < M P< M <V
(P<0.01) , L% 1,

2.3 iy LN Hi-FGF-2 /KF-5 NYHA 0 Y683
FHEME ST Spearman AH G /3 HT 7R, CHF-AF f&
HIMLIE LN Hi-FGF-2 /K F-73 5l 5 NYHA 0PI e 7 )
BIEAHSE(r/P=0.670/<0.001.,0.682/<0.001) ,

Fe R4 CHF-AF #3456 A HiUR A R % 426.38%
(62/235), AN K W 4 Ml & LN, Hi-FGF-2 7K F
[ (108.36+38.91) wg/L . (117.46+40.68 ) ng/L ] 15 T KL &7
W[ (60.10+29.57) pe/L . (79.50+31.98) ng/L ], 22 5%
Gt F X (1/P=8.885/<0.001 ,6.645/<0.001) ,

&R 1 A NYHA L IIREST S CHF-AF B ML LN Hi-FGF-2
K- LR (xxs)
Tab.1 Comparison of serum LN and Hi-FGF-2 levels among CHF-
AF patients with different NYHA functional classes

&l ik LN ( ng/L) Hi-FGF-2( ng/L)
I 43 42.54+20.85 56.24+22.80
%% 57 66.98+30.76 82.18+30.81
1|3 61 73.53+28.25 99.19+33.20
V&g 74 94.36+40.98 106.52+36.55
FiE 42.349 80.620
PfE <0.001 <0.001

2.5 ARG CHF-AF BH IR E R LR S5RAF
WL L, AN R4 K ONYHA D IhRE I~ IV &2 e
BlEr AE OS50 ( LVEF) K N K i B Y40 IR ik

2.4

A5 CHF-AF H3& IL7E LN  Hi-FGF-2 /K

HIIA (NT-proBNP) 7K P55 (P<0.05 5% 0.01) , L3 2,

K2 B THESARTA CHF-AF &G RE R L5

Tab.2 Comparison of clinical characteristics between poor prognosis subgroup and good prognosis subgroup in CHF-AF patients

WA KA (n=173) ARTFA(n=62) X2/t fE Pl
(%) ] L2 98(56.65) 38(61.29) 0.404 0.525
k’s 75(43.35) 24(38.71)
AR (x5, %) 58.91+11.07 62.37+6.84 2.863 0.005
CHF JiH (ws,4F) 5.35+1.68 5.84+1.78 1.946 0.053
AF BRI B (%) ] [ zés 115(66.47) 33(53.23) 5.213 0.074
FRgLrE 55(31.79) 29(46.77)
FNLUEREA S 3(1.73) 0
FERBBR[ (%) ] fR IR 75(43.35) 26(41.94) 0.037 0.847
WEIR 22(12.72) 10(16.13) 0.452 0.501
TR 76(43.93) 27(43.55) 0.003 0.958
NYHA GBIRE [ (%) ] [~10% 85(49.13) 15(24.19) 11.613 0.001
I~V 88(50.87) 47(75.81)
LVEF (x+s,%) 56.05+13.09 48.6112.69 3.871 <0.001
Lol FF ORI AR (245, mm) 53.21+8.41 55.51+8.32 1.853 0.065
72 5 W AE (%+s,mm) 47.53+9.28 47.05+9.55 0.348 0.728
WBC (#+s,%x10°/L) 12.63+3.83 12.98+3.65 0.626 0.532
PT(xzs,s) 16.76+4.13 15.91+4.39 1.362 0.174
APTT(%+s,s) 28.55+3.09 29.30+2.73 1.684 0.094
ALT(##s,U/L) 64.55+30.68 67.51+32.42 0.642 0.521
AST(xs,U/L) 102.13+46.70 106.79+50.72 0.659 0.511
SCr(z#s, wmol/L) 80.95+33.58 88.73+30.61 1.601 0.111
BUN( x+s, mmol/L) 10.99+3.83 12.05+4.04 1.842 0.067
NT-proBNP ( x+s,ng/L) 2 389.38+909.33 3487.14x1 224.61 6.450 <0.001

e LVEF. ZE0Z B i 4045 WBC. A 4T85 ; P 368 i il IR A 1) 5 APTT. 35 Ak 30 2356 L BAEERT 9] 5 ALT. N R AR R L FE RS 1l ; AST. R T A R R A 2%
RS ; SCr. LT ; BUN. IfiL iR 28 %0 ; NT-proBNP.N 7 Sidh ik KA 14¢
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2.6 ZHZE Logistic MIIH43#7 CHF-AF & Tl A R
IR E DL CHF-AF B E WU A K RAS B (R
2R 17 /07, L FREE R P<0.05 Wi H
(L JFERA) b B A& #1722 A &K Logistic
FUEZ B, 45 9 Wk NYHA O IDRE 2 T ~ IV 2%,
NT-proBNP & LN &  Hi-FGF-2 &y CHF-AF %R~
B (9 7 FE B P 2 LVEF (5 Rk S7 AR R 25 (P<
0.05 5% 0.01) , L3 3,

R3 ZHZE Logistic FIHSHT CHF-AF 83 WU A KA G
ISEN
Tab.3 Multivariate Logistic regression analysis of risk factors for

poor prognosis in CHF-AF patients

A5 B1i SEf Waldfi P{i ORfi  95%CI
B -11.856 2.714 19.081 <0.001 <0.001 -
G 0.048 0.028 2950 0.086 1.050 0.993~1.109
NYHA M~INV%% 0.776 0.379  4.190  0.041 2.173 1.034~4.568
LVEF /& -0.011 0.005 3.719  0.011 0.990 0.979~1.000

NT-proBNP 0.001 0.000 6.679 0.010
LN & 0.037 0.007 28.101 <0.001
Hi-FGF-2 0.048 0.009 29.779 <0.001

1.001 1.000~1.001
1.038 1.024~1.053
1.049 1.031~1.067

2.7 1% LN Hi-FGF-2 /KTl CHF-AF &% s
ANEME  2# M E LN, Hi-FGF-2 7K - i il
CHF-AFHHE A RS0 ROC fhgk, it M4
FL(AUC) , 53 7 ¢ 1L LN Hi-FGF-2 7K 5l Je
THBA TN CHF-AF B8 A BTG 19 AUC 235104
0.809.0.801,0.911, —F WK AL T4 B H Al Fl ( Z/P =
3.803/<0.001 ,4.300/<0.001) , W3 4 & 1,

&4 MY LN Hi-FGF-2 /K-F-Hill CHF-AF 875 U5 A R Y
NI
Tab.4 Predictive performance of serum LN and Hi-FGF-2 levels
for poor prognosis in CHF-AF patients

- " Yy
o BWHE  AUC 95%CI  WURFE fS5R ;g
LN 87.54 pg/L  0.809 0.753~0.857 0.885 0.592 0.477

Hi-FGF-2  103.25 ng/L. 0.801 0.743~0.849 0.883 0.614 0.497

THERA 0.911 0.864~0.945 0.776 0.908 0.684
3 it i

CHF 5 AF Z [B] 4715 5 % (03 3L AR BHEK & | CHF
SR B0 5 EE T E AR 5 T2 AR, AF 51 50 Il
AR R0 5 AN R 000 AT fin B0 D) B A ef TS X
CHF, CHF-AF AU gzt — 20 A0 O T RE , 1423 3G hn i
e ZobEO U BE PR B S e R AE TS KU L AR
WF5EH 26.38% 1) CHF-AF B33 A RS, 5 5 H

B 1 M LN Hi-FGF-2 /K-F-Hilill CHF-AF 83 A R TS 9
ROC £k

Fig.1 ROC curve of serum LN and Hi-FGF-2 levels for predicting
poor prognosis in CHF-AF patients

A I 1 26.29% M1IE , AR /R CHF-AF f % i
JEANEAR, CHATIG IR E2E S NYHA O DI RE S
NT-proBNP/BNP 3£ i fli HF & 5515 5 Wi g, 5
NYHA 0> Y) B8 5 J AR 1 T 5838 19 305 IR, 107 NT-
proBNP/BNP 5 3Z 2| VL 51| AE#% ' D RE IE SR I =
7 RN ¥R X SR ] T U (o 8

Gk KR AL WEEF AEALTE CHF-AF W & FE A% O
FH, R BN AT 3T LT 44, A2 R ST RR T 53
O YL LG B A, E 5 & AF, T AF SUAT Jz
o SR 5P N RN T Ak A 1 B0 % H 0 DIOE B0
PEOGER , (21 CHF-AF &2 SRS LN &) 247
TET NS IE T i) —Fh s o> P MR, 2 h -
FE AN VAR | P8 2 40 A5 R 43, e i 5 4
FRLRRE I PR B 220 e SR SR LA FH DA A R LN 25
BINSSH SE R (0 B SRk BE T | R 40 g A0 3 i
DURL, DT 2 1F £ 4 fb ik e ' AR BF 5 45 R R,
CHF-AF H35 1035 LN ZKF-B i Fhm , L BE155 in & 42
IS B Z B, LN B E 1 pey/L, BE
KRR RBUG B9 XS TS 1.038 £, LN 1 R 40 g 4k
FEJT R SR 2R 1, BRORTE SRR D L S5 R R |
VR AN IR S A T ik S AR A (A AR
FURAST  Had R A ST — -, S8
HMEERTRUT R R B B A MO AR 5 R LN
VR AT LT AR A, 3 i A S RS BE DT, [RIR
RS S D, 1 S8 2T A AR R 5 401 18 A 1, AT R
WLEF 4t , ot — e sh o I O ILEF 4 AR AL
AL BOOLFEINPE T B &Pk RESZ 4, 38 T BEIAS A0
DB AR HE AF FESAEZE RO ) il kR Y
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J P R AN, AR R IN 2 5
TGF-B, A {553, 1 5 26 e B/ R A
it 5 -3/ B -1 AR 1 4503 T-AH BAE L, 450 LA i
AT NI AR A 28 7 A 285 4 4 v R AR A
AU BRI, LW LN KO- BY T 45112
WO G 2 2k HF SR ARSI LS LN ZKF 5
FIE, BAIE AR BT E R E
B EF 4 41 Bl A= K R F (fibroblast growth factor,
FGF) -2 J&—Ff py.C LA ML 2T 2 20 6, 9 Bz 40 e
PEAN A Sy I RS G A KE 7, KK T &
FGF-2(low molecular weight FGF-2, Lo-FGF-2) H.7 {i¢
HE 148 A UM SUE S A3 H, T Hi-FGF-2 5
PRI AFLF AL B VI 2 AHFSE 245 51 o,
CHF-AF B & 75 Hi-FCF-2 /K F-M B T, BLBEE R
TEINE R BT, #E—5 5 Hr &M, Hi-FGF-2 A7t
B 1 ng/L, B R AAS KU B9 XS T8 1.049 6%,
BT R I, e /N EF  FGF-2 A /K 3%
FriEn, AT 0 I 12T 2 240 e 3 R0 e 4t A1 e T
AN AW |2 S A R XA 1 @1 -0 i S |
AN AR WGBSR IR Lo-FGF-2 fE S A 23
Tl AT 24 200 M 1 35 A, A1 20 10 A A B0 LA B A A7
I, NI 7 2 AL - a8 O M 5 A AT i, San-
tiago 251 JRAIESZ | Lo-FGF-2 W] B 36 A By JLAS A6 A
R BT 1 Hi-FGF-2 e AR A Mg ik 4 P R 1 R £F
YL TR R3S, SECO UL IR Y48 ThRE R M, I hn sk
D AEE R, eSS AR R FGF-2 (AN [R] 37 78 7
SO RS 20 Jo v Rl 8 & FE AT T, HoHh Hi-FGF-2
HAT B e SALLF AN . I RBIFGE IR 3 RE -
WHLH, Yu Z R BUNTE FCF-2 KFTHRA BT 0
T AL W, i Sun S P — A FE AR B
H HI-FGF-2 K ETHE 56 3F HF 2P0 C . B HRT
KT CHF A1 AF B3 i Hi-FGF-2 K F 5% 1%
KWUE & R 5T w2, AWFSE R B, Hi-FGF-2 T
AIVEN TN CHF-AF SR 18I0 5 AR K45 5 A 2
G, HIBFENLHI O] REALEE . Hi-FGF-2 1 kO Ik 17 3%
BRAE FIASRIAMEZE RN T, G808 LM R K+
TR, TGO JU ST 25 40 P A1 20 e S B, DT o )
OHURLE s £F 4 Ak f2 242720 gi4h Hi-FGF-2 7]
E11\ o 1 NG o S B S NS W R 5 LN 8
YU 0L 1 2R3k HIE5 0 WREAEZ BE S1 , DTN e.0 1)
REEAk, B3R T CHF-AF BN RS KU 0
AL — £ FH ROC #h£R AL T 1 i LN,
Hi-FGF-27KF Je Z 2B A TE TN CHF-AF (85 A R il
JEHR RIS WL RE . 45 8K, LN Hi-FGF-2 Bl 7 il

B} AUC 433714 0.809,0.801 , i — 3 B¢ A T9U I of ik 5]
0.909, 4/~ HEk & D EA EORA I RIBE T, X —%&
PAREIE T LN F1 Hi-FGF-2 1 2 W5 A ) b ks
B SZ AR, o T BRI PR R 2 BUIRZS T
Rl R
4 % it

25 TR, M LN Hi-FGF-2 7K F-7F CHF-AF i
H TR RS NYHA O I R8 2% 0N = i %
HiG I, CHF-AF S5 RS R IS G B 2, 3
B —RE W TN AL AE , TS A Ay i 2 T AHBE R
s FCAE I R ARG 23 J2 -5 0 Ak v BA B sy ) iz
frfE. B, 175 LN Hi-FGF-2 47 BAE Jy i f | A
AP AR S, B B RS CHF-AF 835 47 530
WU 55 2l 25 M, DT A s R 1 BRI A A 36 o7 2 it
Z:7%  AHARBESEAFTERE A i /N F B 7 I ] A A2 7Y )
R, HAE— L B3 LN Hi-FGF-2 (i B AR FH AL,
KA 2 P REEABIFTE JE R BETTI ), 2550
JELH ST K 5 3 1) 5L 3, IR AR LN Hi-FGF-2 78
CHF-AF HEE 91 LA
P2 I IO AT VR P B JE R i b 5%
EE RIS

R &R BT R, S 1R 18 SR Ak 4
SEHEDFFE SRR I SCB U %1 F  SEHE AT ST 7, BORHE AL R B
REr GORHE AR TSR A 0 HT R 2 5 AR P B,
oM IR R 1 SO
&2k
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