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[ Abstract] Objective To explore the diagnostic value of color Doppler ultrasound (CDU) combined with serum cys-
teine-rich 61 (Cyr61) and angiopoietin like protein 3 (ANGPTL3) in patients with chronic heart failure (CHF). Methods
Eighty-six cases of CHF patients admitted to the Department of Cardiology of the Northwest University Affiliated Hospital Xi
"an No.3 Hospital, from December 2020 to December 2023 were selected as the study group, and the patients were divided in-
to 58 cases of subgroups of class I -1l and 28 cases of subgroup of class IV according to the cardiac function grading of the
New York Heart Association (NYHA). Another 86 cases were selected as healthy control group from the same period of hos-
pital health checkups. Enzyme-linked immunosorbent assay (ELISA) was used to determine serum Cyr61 and ANGPTL3 lev-
els; Pearson correlation analysis was used to analyze the correlation between serum Cyr61 and ANGPTL3 levels and cardiac

function indexes; multifactorial logistic regression was used to analyze the influencing factors of CHF patients; and subjects'
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work characteristics (ROC) curves were used to evaluate the CDU and serum Cyr61, ANGPTL3 levels for the diagnostic value
of CHF. Results Serum Cyr61, ANGPTL3 levels and left ventricular end-diastolic internal diameter (LVEDD) and left atrial
diameter (LAD) were significantly higher and left ventricular ejection fraction (LVEF) was significantly lower in the study
group than in the healthy control group (¢#P=9.779/<0.001, 35.751/<0.001, 18.376/<0.001, 21.451/ <0.001, 49.742/<0.001);
serum Cyr61 and ANGPTL3 levels and LVEDD and LAD were significantly higher in the class IV subgroup of CHF patients
than in the class II-II subgroup, and LVEF was significantly lower than in the class I -l subgroup (#P=11.226/<0.001, 37.
440/<0.001, 7.786/<0.001, 27.001/<0.001, 13.303/<0.001); serum Cyr61 and ANGPTL3 levels were positively correlated with
LVEDD and LAD and negatively correlated with LVEF (r/P=0.501/<0.001, 0.510/<0.001, —0.522/<0.001, 0.515/<0.001, 0.517/ <
0.001, —0.532/<0.001); multifactorial logistic regression analysis showed that high Cyr61, high ANGPTL3, high LVEDD, and
high LAD were independent risk factors for patients with CHF[ OR (95% CI)=3.108 (1.590-6.076), 4378 (2.011-9.533), 3.
420 (1.452-8.054), 2.058 (1.429-2.963) ], and high LVEF was an independent protective factor| OR (95% CI)=0.521 (0.329-
0.824)]; the AUCs for the diagnosis of CHF for LVEDD, LAD, LVEF, Cyr61, ANGPTL3 and the combination of the five
were: 0.764, 0.832, 0.815, 0.810, 0.808, and 0.976, and the area under the curve (AUC) of the combination of the five was
greater than the AUC of LVEDD, LAD, LVEF, Cyr61, and ANGPTL3 diagnosed alone (Z/P=2.527/0.031, 2.675/0.024, 2.689/
0.020, 2.679/0.018, 2.680/0.023). Conclusion Serum Cyr61 and ANGPTL3 are greatly elevated in CHF patients, and CDU
combined with serum Cyr61 and ANGPTL3 can improve the diagnostic value for CHF patients.
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0 PR Ay I 2 R XEE R AR TG B 55 , s ) N AT P 2 3 T i R EEEXTIRAH 5.0 2B Ak ROk
MEE I7 3 R BY5E3% CHF AR E AR KIS, %R Tab.l Comparison of clinical data between healthy control group
M 5 AEFR LR AEIT 509% 7 DRI AE I PR 530132 e and heart failure group
CHF JFHEIT & BRI X B A R RN R, B, | WITRE LA
S — . . : (n=86) (n=86)
A7 Mz == al V& K I A
é‘y H EJEEF' (CDU) T{/ﬁ_ﬂﬁﬁm'ﬁ‘h‘%fn%ﬁ H E/]EE BlHl(%)] 50(58.14) 49(56.98) 0.024 0.877
%K%*@’@E%@'JHﬂEE%‘ME’Equlé\%ﬁ CHF A9 7% A (ks %) 62.58+5.54  62.67:5.34 0.108 0.914
AR SR HAR 2 P e S TR R MR BMI(ke/m?) 2279+2.53  22.86:2.54  0.181 0.857
ZREHEIRENREH L. S5 LMEREN 61 Wi (x+s, mmHg)  139.68+5.95  140.38+6.05  0.765 0.445
. . FP5KE (x+s, mmHg) 78.59+7.57 77.58+7.56  0.875 0.383
N § -
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= . e 1 s BRI L[ (%) ] 12(13.95) 16(18.60)  0.683 0.409
nf=5Ke § = B HH A S E
i’j/ Iﬁﬁﬁﬁﬁﬁlﬁjﬂ%% iﬁk,ﬁﬁﬁ\ﬁi’ii}u‘;ﬂ/ i TC (s, mmol/L) 8.96x1.95 9.10+2.01  0.464 0.644
ORI EERT . HET T CDU BEA I3 Cyr61 . TG (x5, mmol/1.) 1.2740.27 1.24:024 0770 0.442
ANGPTL3 7£ CHF i WF 58 66 )38, AR WF R B LDL-C(#+s,mmol/L)  2.18+0.46 220:0.48 0279 0.781
FPG (&+s, mmol/L) 5.42+0.95 5.39£0.86  0.217 0.828
- .
W, HIE AT HbA, (%+s5,%) 6.33+0.58 6.41+0.59  0.897 0.371
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Tab.4  Correlation between serum Cyr6l, ANGPTL3 levels and

cardiac function indicators in CHF patients

S Cyr61 ANGPTL3
£ " " " "
r A P1{E r A P1{E
LVEDD 0.501 <0.001 0.515 <0.001
LAD 0.510 <0.001 0.517 <0.001
LVEF -0.522 <0.001 -0.532 <0.001

2.4 ZHEK Logistic BIH/HT CHF & 1Y 52 i P £
VI CHF % FHAAE (J&=1,7=0), Lk Cyr61 ,AN-
GPTL3 .LVEDD .LAD .LVEF Jy [ 25 & ( Wi 35 g 520
H) #1722 K&K Logistic [MIIH4341, 25K IR . Cyr61 |
ANGPTL3 \LVEDD \LAD Ft7& 8 CHF H 35 (1900 57 f5
K%, LVEF Ft & Aoy (R4 R 2 (P<0.05) , L3R 5,
2.5 CDU M IfiL#E Cyr61  ANGPTL3 /K F-i2 Wi CHF )
M 24 CDU K IfLiE Cyr61 ANGPTL3 /K- Hgh 5
A2 W CHF /9 ROC i1 €&, I 31 % il 42~ i A2
(AUC), 45 % % /R: LVEDD, LAD, LVEF, Cyr61
ANGPTL3 & L ZBEA 12 CHF [ AUC 43514 0.764
0.832.0.815.0.810, 0.808.0.976, TL F W41y AUC

R EFEXIRA 5.0 S WA G Cyr61 ANGPTL3 /K R I REFE AR ILEL  (5xs)

Tab.2 Comparison of serum Cyr61, ANGPTL3 levels and cardiac function indicators between healthy control group and heart failure group

45 % Cyr61(ng/L) ANGPTL3(mg/L) LVEDD(mm) LAD(mm) LVEF(%)
fRERRE X R 20 86 90.68+12.65 31.25+3.75 46.25+2.86 32.75+3.25 66.27+4.38
DR 86 111.63+15.32 55.53£5.06 55.13+3.45 45.93+4.68 42.06+1.09
18 9.779 35.751 18.376 21.451 49.742
P1H <0.001 <0.001 <0.001 <0.001 <0.001

#®3 N~ MHETHSNVEWLA CHF FH MG Cyrol ANGPTL3 KV BLLIIRERE R LKL (as)
Tab.3 Comparison of serum Cyr61, ANGPTL3 levels and cardiac function indicators between subgroups I[ -1l and IV of CHF patients

A % Cyr61(ng/L) ANGPTL3(mg/L) LVEDD (mm) LAD(mm) LVEF( %)
T~ &30 2 58 98.62+13.75 40.56+3.86 53.12+3.42 36.45+4.52 43.15%1.11
IV 41 28 138.57+18.57 86.54+7.56 59.30+3.51 65.57+5.02 39.81+1.05
18 11.226 37.440 7.786 27.001 13.303
P <0.001 <0.001 <0.001 <0.001 <0.001
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K F LVEDD ,LAD .LVEF ,Cyr61 . ANGPTL3 7l i2 i
fl] AUC (Z = 2.527.2.675.2.689 .2.679 .2.680, P =
0.031.0.024.0.020.0.018 .0.023) , .3 6 J&l 1.

K5 W CHF BEMEZHE Logistic EER 2D

Tab.5 Multivariate Logistic regression analysis affecting CHF pa-

tients

ERG Bl SEff Waldfi P{i ORfH 95%CI

Cyr61 & 1.134  0.342 10.994 <0.001 3.108 1.590~6.076
ANGPTL3 &  1.476 0.397 13.834 <0.001 4.378 2.011~9.533
LVEDD = 1.230 0.437 7918 0.005 3.420 1.452~8.054
LAD %5 0.722  0.186 15.057 <0.001 2.058 1.429~2.963
LVEF & -0.652 0.234 7.764 0.005 0.521 0.329~0.824

Fz 6 CDU K fiLif Cyr61  ANGPTL3 /K2 W CHF B A
Tab.6  The diagnostic value of CDU and serum levels of Cyr61
and ANGPTL3 for CHF

" i EARES
moH NI AUC 95%CI  HURE FEFE e
LVEDD 53.127 mm  0.764 0.694~0.830.567 0.843 0.410
LAD 41.358 mm  0.832 0.774~0.890.722  0.824 0.546
LVEF 43.328% 0.815 0.751~0.880.777 0.803 0.580
Cyr61 106.357 ng/L 0.810 0.745~0.876.796  0.793 0.589
ANGPTL3  51.364 mg/L 0.808 0.735~0.880.817 0.782 0.599
FERS 0.976 0.959~0.990.966 0.776 0.742

B 1 CDU K I Cyr61.ANGPTL3 /K -2 W CHF (¥ ROC
fh£&
Fig.1 ROC curves of CDU and serum Cyr61, ANGPTL3 levels for

diagnosing CHF
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Cyr61 150 % WA 25 40 21 K IR 7, ] 5% i
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TELE #4385 B AR AT 56, BROIR 47 4k 25 1 SRR &5
S A a1 . ANGPTL3 REH I IS 28 14 1% 1 ik
TP, AT AR LDL-C 7K, A28 1l A8 - T L 40 B3 3
WIS 55 1 AR 2 e s () 0 8 i g o AR 500
RBAATE—E Mo R A7 OIS W i LA ANGPTL3
SR AT 2 R R A O I A B A e R T
R AR R IR, AR O O T S0 R I T
ANGPTL3 BH &g Ty, HaA B8 s WA 0 T R B Ak ) 7 T
FEEE 7309 W0 HE /K S AR Ak i PR30 B0R 97 40
Y AR KB, O F R AL ANGPTL3 /K
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