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[ Abstract] Background Chronic heart failure (CHF) is a common cardiovascular disease, with poor prognosis and
high fatality rate, which has attracted extensive attention of the world. Early diagnosis and evaluation are of great significance
for improving the prognosis of such patients. The serum indexes and ultrasonic examination indexs is an important means for
clinical diagnosis of CHF, but it is lack of specificity. Objective To explore the diagnostic value of serum indexes combined
with ultrasonic examination indexs for CHF. Methods A total of 107 patients with CHF treated in Suining Central Hospital from
May 2019 to April 2021 were selected as the observation group. Among them, New York Heart Association (NYHA) classification
showed 32 cases of grade II , 39 cases of grade Il , and 36 cases of grade IV . Meanwhile, 100 healthy individuals who received
physical examination in the same hospital during the same period were selected as the control group. Serum indexes {hepatocyte
growth factor (HGF) , B—type natriuretic peptide (BNP) , homocysteine (Hey) , high—density lipoprotein cholesterol (HDL-C) ,
low—density lipoprotein cholesterol (LDL-C) , lipoprotein a [Lp (a) | , total cholesterol (TC) , triacylglycerol (TG) } and ultrasonic
examination indexs [left ventricular ejection fraction (LVEF) , interventricular septal thickness (IVST) | were compared between

the two groups. The receiver operating characteristic (ROC) curve was plotted to evaluate the diagnostic value of these indexes
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and their combination for CHF. Results HGF, BNP, Hey, and Lp (a) in the observation group were higher than those in the
control group, while LVEF was lower than that in the control group (P < 0.05) . Patients with NYHA grade Il had higher HGF
and BNP, and lower LVEF than those with NYHA grade Il (P < 0.05) . Patients with NYHA grade IV had higher HGF than those
with NYHA grade Il and IIl , higher BNP, Hey and Lp (a) than those with NYHA grade Il , lower LVEF than those with NYHA
grade II and Il (P < 0.05) . ROC curve analysis results showed that the area under curve (AUC) of HGF, BNP, Hcy, Lp (a) ,
LVEF alone and their combination in the diagnosis of CHF was 0.876 [95%CI (0.823, 0.917) |, 0.878 [95%CI (0.826, 0.919) |,
0.875 [95%CI (0.822, 0.917) |, 0.785 [95%CI (0.722, 0.839) | , 0.756 [95%CI (0.619, 0.813) | , 0.982 [95%CI (0.953, 0.995) ] ,
respectively. Conclusion HGF, BNP, Hey, and Lp (a) are significantly elevated, and LVEF is significantly reduced in patients

with CHF. The combination of these indexes is of higher value in the diagnosis of CHF.
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PRI, ORERREE  (2) AEERLOERL; (3)
HIUEE, HEAH#HITRE; (4) ABSSARMR, 8%
AEFE A HEBRbRE: (1) AR A | O
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PHAAPERN . AW . RIS S (body mass index, BMI) | Ui
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Table 1 Comparison of general data between the two groups

ap gy MM PR BMI(res, SBP(yss,  DBP(ris,
(B1%) (x5, %) kem) mm Hg ) mm Hg )
M4 100 5545 61.0x66 232+l 12311 7712
WEAL 107 6047 604260 233220 126+ 14 7910
() 0.024* 0.698 0417 1.470 1.331
PfA 0876 0486 0677 0.143 0.185

T PR xCMH; BMI= {RFE%, SBP= k4T, DBP=&F5K/E;
1 mm Hg=0.133 kPa

linked immunosorbent assay, ELISA ) il 1fil 75 +8 #r . HoH BF
MK T (hepatocyte growth factor, HGF) i &M H I
R AR R A FRA |, BNP R & W F L v R R
HABAA, FERAEPERR (homocysteine, Hey ) a7 &
AT E S A YRHEA R AR, &% BN I E R (high
density liptein cholesterol, HDL-C ) . I %% B JIg &% (A 0 [ %
(low density liptein cholesterol, LDL~C) {3l & MW B Fifg+-2
YR A BRA T, JEHEE a (lipoprotein (a) , Lp (a) )
W & B RBE R AE YR BR A H], SE A (rotal
cholesterol, TC) I &I A F 5 RKRIE A TRATIRAH,
SEEH (wiglyceride, TG ) & A RIPEEEWRHA
FRAF] o ™A% R & R B 4R
123 HAEKAERREN  BE AR, PR 5
8, 220 By 7 ARG I 4SO i G 0 3 ST 100538 (left ventricular
ejection fraction, LVEF ) . #ZE[EFEEEE (interventricular septal
thickness, IVST) .
1.3 Geil¥ ik SR SPSS 20.0 Seil 24 b 3 cds . it
BOGR AR B R, A R xR TR TR
(x+s) TR, PN LECRIMAIFEA K5, ZHM I
BOR RN R Ty 22500, LRI L AR ] SNK-g R s 22
T2 E TAERE (receiver operating characteristic, ROC ) ih
LRIV A5 F8 A S A X CHF B2 Wi, T4 il e i
U (area under curve, AUC) , WS ERIE, 1B REUE .
FRSRE . 84850 SRS S /KE o =0.05.
2 HR
2.0 PSSR AL R AR SR bn LB WS ZH HOF
BNP. Hey. Lp (a) mFXHI841, LVEFLFXHEA, 274
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HGiitFE X (P < 0.05) 5 Wigl HDL-C. LDL-C. TC. TG.
IVST e, 2R TG E L (P> 0.05) , Wk2,

F2 MALNERIR LGB A IR LA (225)
Table 2 Comparison of serum indexes and ultrasonic examination indexes

between the two groups

b B G e
3k b
HGF (ng/L) 634.0+£195.6 1201.0+144.0 23.856 < 0.001
BNP (ng/L) 36+1.0 74+2.1 16.681 < 0.001
Hey ( pmol/L) 9.8+3.1 189+6.3 12.936 < 0.001
HDL-C (mmol/L.) 1.36 +0.41 1.29 £0.27 1.460  0.146
LDL-C(mmol/L.)  2.75+1.20 2.50 +0.80 1.774  0.078
Lp (a) (mgL) 2304704 361.9+119.6 9.552 < 0.001
TC (mmol/L) 3.40 +1.32 3.21+1.09 1.132 0.259
TG (mmol/L) 1.40 +0.51 1.36 +0.42 0.618  0.538
I
LVEF (%) 65.6 +17.2 44.7+7.8 11.416 < 0.001
IVST (mm) 10.0+1.0 104 +1.6 1.815  0.071

T HGF= T4 4K K1, BNP=B BRI MK , Hey= [R]F R &R,
HDL-C= % B RR 8 (IR E B, LDL-C= k% B NE S &, Lp (a)
=JJBHE M a, TC= DHEEE, TG= =@BEH W, LVEF= ZE0ZE S M4,
IVST= % [H]f@ 5B

2.2 AN[A NYHA 434 CHF % HGF. BNP. Hey. Lp (a) .
LVEF lb# KRR NYHA 434% CHF 44 HGF .BNP Hey \Lp(a ).
LVEF e, Z5AFEH %8 (P <0.05) . NYHA 580h
I %% f%) CHF #3# HGF, BNP @& F NYHA 234k I 941 CHF
B, LVEFfRT NYHA 534900 T 00 CHF 23, ZRA45
Y (P < 0.05) 3 NYHA 4320 V4414 CHF 3% HGF
T NYHA 432 1T, MEeg CHEF #3, BNP, Hey, Lp (a)
T NYHA 23400 T 90 CHF 3%, LVEF filiF NYHA 438
Il M4 CHE B3, 2R A5 (P <0.05) ,
3% 3.
2.3 HGF. BNP, Hey. Lp (a) . LVEF K H A X CHF (1)
LW E  ROC ik iigh R iR, HGF. BNP, Hey. Lp(a) .
LVEF K412 CHF i AUC 2331k 0.876 [ 95%CI (0.823,
0.917) ). 0.878(95%CI( 0.826, 0.919 ) J.0.875( 95%CI( 0.822,
0.917) ).0.785( 95%CI( 0.722, 0.839 ) . 0.756( 95%CI( 0.619,
0.813) ] . 0.982 [95%CI (0.953, 0.995) ], W4, K1,
3 itig

DR RSN AR RIS, PR R
BEAVER], (RJSIHEBHiA A CRs, SEOR I 7 Xt
BETE BRI TS, R A TS EZ A, 4
7R P 2o BRI I T Al R A P Aok 2 W CHE (4
BEIEARE, S A I L KA YT O Rkl 0 L A
FFE B EHRICIMIETE AR & S K A8 X CHE Ri2 Wi B

ABFFEEE T s, Mg HOF & T4, H RoC i
2% 7y B 45 R 7R, HGF 12 Wi CHF [ AUC i 0.876 (95%CI
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£ 3 K[ NYHA 434 CHF $2% HGF, BNP., Hey., Lp (a) . LVEF
HekE (x25)

Table 3 Comparison of HGF, BNP, Hcy, Lp (a) and LVEF among
CHF patients with different NYHA grades

NYHA 734t {il§0 HCF (ngll.)  BNP (ng/L) Hey( pmolL.) Ip(a) (mgl) LVEF (%)

1% 32 8513+890 6.4:26 16346  3204+1036 530463
I3 39 1035.6+1464"  77:14°  186:7.0  3543+1504  46.2+9.0°
V4 36 16910£1903" 82£23"  2014:70°  407.0£1003" 356£78"
FlE 304.404 6.589 5203 4398 42308
P{g < 0.001 0.002 0.007 0.015 < 0.001

W CFR S MY, P<005; "FoRn5MLIE, P < 0.05;
NYHA= 420004

%4 HGF, BNP, Hey. Lp (a) . LVEF R HIEAR) CHF B2
Table 4 Diagnostic value of HGF, BNP, Hey, Lp (a) , LVEF and

their combination in CHF

i oac wea B TEE S BEE sy
HGF 0876 (0823, 0917) 1071.6ngL 7196 92.00 0.640
BNP 0878 (0826, 0919)  5.7nglL 80.37 91.00 0.714
Hey 0875 (0822, 0917) 118 pmollL 8505 92.00 0.771
Ip (a) 0785 (0722, 0.839)  3405mgl.  57.94 93.00 0.509
LVEF 0756 (0619, 0813) 60.8% 86.92 35.00 0419
Bea 0982 (0953, 0995) - 96.26 93.00 0.893

TE: AUC= MiZ NI — FR TR E R

R

0 0.2 0.4 0.6 0.8 1.0

1- Fp5

H: HGF= P40 KB, BNP=B BIFIHIJIK, Hey= RN
2, Lp (a) =JJE%EM a, LVEF= Z.0 35T 7041
Bl 1 HGF, BNP, Hey. Lp (a) . LVEF X HEA2H CHF 1) ROC
Mk
Figure 1 ROC curve of HGF, BNP, Hcy, Lp (a) , LVEF and their

combination in the diagnosis of CHF
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(0.823, 0.917) ), #2&7% HGF X} CHF A — i& It /K 12 b th
fH. FIBF, NYHA 4r % h . IV 2009 CHF & % HGF & T
NYHA 5394 1 94/ CHF 835, NYHA Z390Ch IV CHF f&
H HGF T NYHA 434k M CHF B4, Ui HGF vl g8
B CHF Bt EA . 0 RE, e &R HGF
SE—FR AR AN 20 T, SRR AES AR
C 1190 S 17 3 1K= < 2 O 1, 1 ) e 3L G (32 R
HImZAAE T OME RS, R HGF ACE B, 1]
PUASI LR ™ 8. SR % W WFSE R, CHF SR s
HGF KU FHEs, WiAemis fe e 5 A& L%, HEE
% HGF AP F&, BT Rz 34 .

BNP 21 R TP A A0 T R I A AR S, T Rl
FR TR D L FEOERIE . FREK RS T, O
SEUAR I A . 400 BNP LU R Az i L Ak
45 R R, BNPi2Wi CHF B9 AUC 4 0.878 (95%CI( 0.826,
0.919) ], VLW CHF A —Z I K2 Wi i 6. H NYHA
YT, VK CHF #3% BNP & T NYHA 24k 1T 94
CHF B3, $&7R NYHA Z0 90 3 iy O AR AR B T ™
DUIReE2E , AENUACEVE TR K6 il 5 Bl BNP LAl
ke ThAE, AN, (PR RS AG TSR 2018)
Wi, BHELMHEBRITE, & BNP KRG B AT, )
ARG —Me2s . bl L, 103E BNP X CHF A2 W7
Wall . TS S B EAT EEAIG IR E L.

AW PR, WEEH Hey /5 TXHIEZH; NYHA 434%
IV CHF B3 Hey T T NYHA 43¢ [T 901 CHF B3
ROC IR/ Hr2s R Wox, Hey 121 CHF ) AUC 4 0.875 [ 95%
CI1(0.822, 0.917) J; #7R Hey X} CHF HA —&EIG RIZWi i .
Hey & —Fh & IRz iR, i A s W Ff bt s SEmR A v ] 7™
W, REAS 5RO AR, BN PE B s
DI AN i LIS IR B 1 (low density liptein, LDL) |
o IR E R R, AT A e C A R Lp (a)
S HREALES, WL sh ko EE L (atherosclerosis,
AS) WIS AR ORI PG R R . T

Lp (a) B2—MA-TE%EERBHEE (high density liptein,
HDL) . LDL Z WM&, WIFNEG R, ARz 21454
KAEM R, HOKF 2T E . AFRa R s, W
A LpCa) BT, B NYHA 23R IV CHF 5% 1p(a)
T NYHA 23200 2000 CHF #3%, $i8 Lp (a) 7£ CHF &
AR B P HA AR R DY IR, Lp (a)
S AS s e R, HIEwRES CHF &5 . JRiE ™ E

FE T Bl U PEAT O ) R0 JB A O RS 4 . TIRERY A 44
Jrik ) i LVEF RERS S W Ae 0 B IRARRE T AHTSE S,
R, WELUL LVEF R T X BR4L; ROC Hh 4o brah SR woR,
LVEF £ CHF () AUC }y 0.756 (95%CI (0.619, 0.813) ] ;
H NYHA 238 T, V) CHF 3% LVEF IiF NYHA 434%
L4k CHF #3, NYHA 2490 IV CHF #34 LVEF ik
F NYHA 50900 MM CHEF ;s 8 LVEF X CHF B A7
—E IR E.

AWFFLE R %, HGF, BNP, Hey, Lp (a) . LVEF I
AW CHF 5 AUC 4 0.982 [95%CI (0.953, 0.995) ), #&
INHXT CHF iz B4 w20 Fr R RUE L EFRART] SO oR
LA, A PLRES, G I2W TS EEff S, W&
FEHERE, CHF B35 NYHA 00 5 2 MEEA L, AU
FERMEA AR, Jovk X 2 R AR T TR T, R
R BEAAAE—E AT, A Ja R T, ik Lo HaeR
T IR, LIRS R ARREE

Z5 F Ak, fE CHF ##, HGF. BNP, Hey. Lp (a)
Wl THis , LVEF B REAR, IR X CHF A 8G5 i2 Wi 8.

Ve TTak: HAMITLFENR S &, LEG TR
ST, KK/ FAPKE . B, BEEX; RPBEATIEY
T, LAk R TA SR, R, A, A4S
AT LB LAE3T; FH R R e L 4 h B F A, JF
TR G . WEEE,
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