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O I & O AT PCT AR B IS CT-1 Ml ANGPTL3
K- 284k Be I o 2 L

BERE, FEBR, KR, TFz=, BEHA
FHON K FH W E RS i E WA T d g RN T 450014

[ E] [B&I] #%AZm(CHD) F LS A B (HF) T2 L BRI BRANE ST (PCI) R E & f ik LB Jf
F1(CT-D) A A A KB FAHAEZEG 3(ANGPTL3) R P T HF oM BmEEFEHE A, [FiE] #2022
£3 A—2023 43 A FTEKRAT PCI R# CHD 54 HF &% 199 4], i RE NYHA S 34854 8 F KT s iF CT-1
Fa ANGPTL3 7K-F;PCI J& K7 463+ TG H 0L, ¥ tH L2 %R o e B F 4 (MACE) 89 & MANTUE R R4, L 44
ANTFRE BAFH, WERTE R B A TG BAF L0 — A% FoA A e 75 CT-1 #= ANGPTL3 7K ; 5K Logistic & )2 £ A 5
# CHD #£% HF %% PCI REFJE R R H o E 4, 24 fiF CT-1 7= ANGPTL3 1k R B A a9 TR ML, [ER]
St | BEH i w14 ME VA EH 0iF CT-1 #2 ANGPTL3 K-FH 3 (P<0.05) ;5w ik 1 & %
Fresx MAA VA B H ik CT-1 42 ANGPTL3 KF & (P<0.05); 5w llREHbs VA EZ oiF CT-1
F2 ANGPTL3 K -F 7% (P<0.05) , Spearman #8454 B , o CT-1 f= ANGPTL3 K-F5 NYHA e 5B 2
SEAR% (r=0.518,95% CI:0. 408 ~0. 613, P<0. 001 ;r=0.737,95% CI:0. 666 ~0.794,P<0.001) , & F)s R R %
17.93% , 57U RAFLLE TG R R4 o CT-1 = ANGPTL3 K F 7+ & (P<0.05) . Logistic B 124 A > 47 B
TR MR BT TR =3 L RINRIAERH  fE CT-1 /72 ANGPTL3 /K52 CHD 34 HF &% F#s R~
R # % v B & (P<0.05), ROC W& 47 27, f27F CT-1 A= ANGPTL3 B&A-Fml CHD 5F4& HF &% e R B %
BAEABE T @R(AUC) H) & T e MmN, H7F AL Lk A R4S [4i] fiF CT-1 #= ANGPTL3 &
F 4 CHD 5+ % HF 47 PCL REF T %/t &, B4 L5 B S AT Bt %,
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Changes in serum CT-1 and ANGPTLS3 levels in patients with coronary heart disease

and heart failure undergoing PCI and their clinical significance
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[ ABSTRACT] Aim  To detect the changes of serum cardiotrophin-1 ( CT-1) and angiopoietin-like protein 3
(ANGPTL3) levels in patients with coronary heart disease (CHD) complicated with heart failure (HF) after percutaneous
coronary intervention (PCI), and analyze their relationship with prognosis. Methods 199 patients with CHD compli-
cated with HF who underwent PCI in the Second Affiliated Hospital of Zhengzhou University from March 2022 to March
2023 were selected.  The serum CT-1 and ANGPTL3 levels of patients with different New York Heart Association
(NYHA) cardiac function grades were compared before surgery.  The prognosis was followed up after PCI, and the pa-
tients who had major adverse cardiovascular event (MACE) were included in the poor prognosis group, and the rest were
included in the good prognosis group.  The general data and serum CT-1 and ANGPTL3 levels were compared between the
poor prognosis group and the good prognosis group. Logistic regression model was used to analyze the influencing factors
of poor prognosis after surgery in patients with CHD and HF.  The predictive value of serum CT-1 and ANGPTL3 alone

and in combination were analyzed. Results Compared with the patients with cardiac function grade I, the serum CT-1
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and ANGPTL3 levels of the patients with cardiac function grade I, Il and IV were increased (P<0.05). Compared

with the patients with cardiac function grade II , the serum CT-1 and ANGPTL3 levels of the patients with cardiac function
grade Il and IV were increased (P<0.05).
and ANGPTL3 levels of the patients with acrdiac function grade IV were increased ( P<0.05).

Compared with the patients with cardiac function grade Il , the serum CT-1
Spearman correlation a-
nalysis showed that the serum CT-1 and ANGPTL3 levels were positively correlated with NYHA cardiac function grade (r=
0.518, 95% CI; 0.408 ~0.613, P<0.001, r=0.737, 95% CI; 0. 666 ~0.794, P<0.001).
patients was 17. 93% .

The poor prognosis rate of
Compared with the good prognosis group, the serum CT-1 and ANGPTL3 levels of the poor progno-
sis group were increased (P<0.05). Logistic regression model analysis showed that smoking, diabetes, lesion vessel
number =3, irregular medication outside the hospital, serum CT-1 and ANGPTL3 levels were the influencing factors of poor
prognosis in patients with CHD complicated with HF (P<0.05). ROC curve analysis showed that the sensitivity and area
under the curve (AUC) of combined serum CT-1 and ANGPTL3 levels for predicting poor prognosis of patients with CHD

complicated with HF were higher than those of either marker alone, while the specificity was basically similar to that of sin-

gle-marker prediction.

Conclusion Serum CT-1 and ANGPTL3 levels are abnormally elevated in patients with CHD

complicated with HF after PCI, and are closely related to the cardiac function and prognosis.
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EALRE A B T RIS WG T I, L H AR I
& HF B i v 7K 7 AT BEAE S F ey 15 7™ 2 A
bREY ., {2 HEET CHD I % HF 17 PCl R &
HIMH CT-1 F1 ANGPTL3 /K48 1k 1 2 SC ) Ak 5%
WMAZ W, HARE RS S5 BEDUEMHEG, A0
JEBTESVT CHD 3f & HF 17 PCI R B I CT-1
A ANGPTL3 7KF- 5 0 DI RE TS 1 5C &=, LA R
TEAS T I £8 25 (R 1 R 7 SR 2%

1 FERITE

1.1 BRIH

HE 2022 4 3 F—2023 4 3 A T A% 4T PCI
A H CHD J & HF A 199 ], % 108 |, & 91
4044 42 ~78 ¥ F34(65.22+8.59) ¥ . WA
# . (1) 484 CHD X HF ¥ W Aok 2 5ok 3 bk
B IE 55 (2) 456 PCL RABAE, 2947 PCT A ;(3) 4
B>18 ¥ (4)BMER, HRirE: (1)4H4"E
FFE HMRAGEZREIRER; (2)EHTE
RE Hifn TME SR M R AR (3) A
AR BE 0 LR AR N R L B
JER B8 K P IE G % ol IER R (4) R AT 1
ANF W E F 2 B ® 0 CT-1 % ANGPTL3 & F By
B (S)HE3NMNARNEZLH ML L F AKX
INETT AHREARMBIEE R 208, BH K
XEHBERE,
1.2 —faERgsE

W B — AR YEORE, B 45 M A R 48 2K (body mass
index, BMI) | 4 # O R A IFE (& L JE B
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A E g L E ) 28 8 F 5T 4 3 (left ventricular
ejection fraction, LVEF) .6 min # /TR 36 85 & | &R
3 ik Gensini A4~ i & M & % &  KHE PCI & IA
AL BER S, Qi ZXRAEEAH QN
A 4 (New York Heart Association, NYHA) R/
1.3 1i#F CT-1 1 ANGPTL3 7K F &

AR KB E KL S mL, 4 8 fF, Kk ok
RF., & 8 B & &% W% & 0 mE CT-1 fo
ANGPTL3 #yK-F, # B4 hy CT-1 /2 ANGPTL3 94
RIS R GBS R EAEE L R RIFH ok
TEVE A AR S N AT BT, 5 E AR
R GERE R, B RIR- R E 6, R
PR 4 A L R 4, A AN AR IE A BB B9 CT-1 A7 AN-
GPTL3 Wy ik, &5 B A& LW R - Tk & &
MR RN, R -— - R E A
W,k REEWBAAIIK, M NBEERKRY, B
Y0k RORL e, AR DU E & 3L R L E M, RE
B 43k £ By CT-1 Fn ANGPTL3 ByA7vE & WK 1,
I ARVE B &, 1T E v CT-1 %1 ANGPTL3 AF,

1.4 BEEBRERGET

PCI ARG M £ 2023 F£9 A, EHATETR
> i % % (major adverse cardiovascular event,
MACE) = # 1t F 37 B ] 4 F 7 %4 5, # 3L MACE
(0 HLAE Fb 0 IR M LT R L 3E E Bk fn M AR
FEAT)BFENANTEARA, HAMNTER
W, THAAREHRNET A B LNERE X #
ATHIN, 20 0, B 8 = i R & Z AR
1.5 ZitFEREHE

BAE 2 B AF SPSS 21.0 FHATAIE , THEUR A
Pl E SRR, AR LB EA X B EAL
AW E VR xes R, AL BOR A ¢ B
IE A5 0 A7 B 1 B PR DL P L gk Ae 0 i B R R, 4
8] bt 2% K Al Mann-Whitney U £ 3 ; K il Spearman #H
K AT AT L 38 AR G 0 3 B o RO AR R
Logistic [E] 74 & 2 4F CHD 3 & HF & £ B th %
W E &, & %R FH TAE4FE (receiver operating char-
acteristic, ROC) 81 % T ™ 4R (area under of curve,
AUC) 247 i ¥ CT-1 #1 ANGPTL3 A F 3l CHD %
K HF W5 F BB, P<0.05 W Z7H B E %,

2 # R

2.1 ARLINEES K EEMF CT-1 F1 ANGPTL3
7KL 8
199 {5l 8% NYHA .0 IhResra 1 9 T4 I

GV R 5k 27 .69 .73 M 30 f], 5 1 st
e, Mg Mg V9835 1 CT-1 il ANGPTL3 /K
TR (P<0.05) , Hlil i CT-1 K520 8 1 2%
BERY 1,22 £% 1,35 580 1. 51 4%, M7 ANGPTL3
KAV Z R T HERER 1. 24 £5 1,39 {5 F0 1. 65
5 b e, MO IV 985 LT CT-1
ANGPTL3 /KFTHE (P<0. 05) , HfiL i CT-1 /K43
W2 T % HBEM 110 580 1.23 %, 17
ANGPTL3 K451 200 T B & 1) 1. 13 f5H11. 19
e, 5 Mg B EH i, VHBRHF M CT-1 M
ANGPTL3 KT+ (P<0.05) , H ML iE CT-1 /K4y
F M HEER 1. 12 £%, L5 ANGPTL3 7K-F-24 4 1
HEBFN L 195 (£,

R 1. AEIOIRESFREZFME CT-1 50 ANGPTL3 KFELE:
Table 1. Comparison of serum CT-1 and ANGPTL3 levels

in patients with different cardiac function grades

NYHA

T n CT-1/(ng/L)  ANGPTL3/(mg/L)
I % 27 118.73+25.17 54.10+7.31
% 69  145.36+27.19° 66.93%8. 44"

I 2% 73 160.28+29.94" 75.3749. 06"
V& 30 179.33+31.42"™  89.33+12.23"™
F 24.517 79. 847

P <0.001 <0.001

H:a h P<0.05,5 [ ;b Jy P<0.05, 5 T4 ;¢ 0 P<
0.05, 5 M,

2.2 I CT-1 #1 ANGPTL3 K51 ThEE S R
X

Spearman A 43 H7 87, L7 CT-1(r=0.518,
95%CI ;0. 408 ~ 0.613, P<0.001) Fl ANGPTL3 (r =
0.737,95%CI ;0. 666 ~0.794, P<0.001) /K 5.0
IBE 2 IEAK (K1),
2.3 MEARASTERIFA—MERILE

199 fil B F k1T 6 ~ 17 A~ H , H AL BE U5 RS [E] 12
(7,15) 1, vt #d 8 6l & 5B i, 7 4
v, Hogx 184 b il f5 AN R 33 61(17.93% ) . 5
TE R4 A, WG AN K 2H AR WK A PR s
AR A =3 3 BE AN FUEE 2544 1 L 34 T
(P<0.05) , HAr 5120 s RAF41H 1. 62 £ .1. 31
5 2. 41 f5H12.03 15 (£ 2)
2.4 FRAREASTHERFHAMTE CT-1 1 ANGPTL3
TKFELb %

W5 R4, WiE A R4 CT-1 1
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ANGPTL3 /K FEF 55 (P<0.05) , Ho A M2 R i s B
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Figure 1. Scatterplot of correlation between serum CT-1, ANGPTL3 levels and NYHA cardiac function grades

®2 BRARASHERIFE-MARILR

Table 2. Comparison of general data between poor prognosis group and good prognosis group

— ek WG R4 (n=151) e ARH(n=33) Xt/ 7 P

B[ (%) ] 77(50.99) 21(63.64) 1.739 0.187
BML/ (kg/m?*) 23.21%2.06 23.96%2.19 1.873 0.063
i % 64.31+9.45 67.48+9. 16 1.755 0.081
WA/ [ (% ) ] 48(31.79) 17(51.52) 4.613 0.032
P/ [ (% ) ] 63(41.72) 18(54.55) 1.807 0.179
FILE/[B(% ) ] 66(43.71) 20(60.61) 3.106 0.078
BRI/ [ (% ) ] 51(33.77) 18(54.55) 4.985 0.026
ENEIMAE/ [ B ( % ) ] 68(45.03) 21(63.64) 3.753 0.053
LVEF/% 46.32+8.10 43.57+7.42 1.792 0.075
6 min A1 TR IR B/m 340.46+61.31 328.79+56.73 1.003 0.317
Gensini F343/ %% 35(25,47) 38(28,49) 1.830 0.070
AR IR =3 S/ [ (% ) ] 19(12.58) 10(30.30) 6.405 0.011
IR ZE PCI W} [E]/h 5.67+1.32 6.15+1.48 1.851 0. 066
BESNA A 25/ [ (% ) ] 27(17.88) 12(36.36) 5.539 0.019

*3. BEARAEHERIFAMNE CT-1 5
ANGPTL3 7K F bk 3
Table 3. Comparison of serum CT-1 and ANGPTL3 levels

between poor prognosis group and good prognosis group

S| n CT-1/(ng/L)  ANGPTL3/(mg/L)
WG B4 151 147.37+31.44 68.40+11.26
WEARA 33 177.30+30. 88 88.06+12.36

! 4.970 8.927

P <0. 001 <0.001

2.5 CHD #% HF BETEARMZIMESE
DHUE AR (F=0,2&=1) KA, WIH
(H=0,02=1) BERIW(H=0,/2=1) JH2IMHE L
=3 3 (/=0,2=1) BIAPAEEMNZ(F =0,
JE=1) L7 CT-1(SEPR{E) 1 ANGPTL3 ( SEFR1H)
IKF K B 25 SR Logistic MR R A3 H7 | 45 9
7N, W B PR e I A R =3 S BRSNS R
124 i CT-1 A1 ANGPTL3 /K3FJ& CHD Jf % HF
BETE AN R Z (P<0.05;%4)

% 4. CHD 3£ HF EETREAROZIME RS

Table 4. Analysis of influencing factors for poor prognosis in CHD patients with HF

B8 B SE Wald x* {4 P OR 95% CI
WA 1.117 0.423 6.988 0. 008 3.056 1.335 ~6.996
PRI 1.063 0.359 8.765 0.003 2.896 1.432 ~5.854
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A7z B SE Wald x* {8 P OR 95% CI
S LA A =3 3 0.998 0.267 13.971 <0.001 2.713 1.607 ~4.578
BESMAR B 2 0.979 0.321 9.302 0.002 2.662 1.419 ~4.994
Mm% CT-1 /K 1.113 0.421 6.984 0. 008 3.045 1.333 ~6.954
ML ANGPTL3 7K 1.257 0.361 12. 124 <0.001 3.515 1.732 ~7.132
S Ht -24.396 7.079 11.877 0.001 0.000

T 25 HAL SRR A TE T,

2.6 Ii& CT-1 %1 ANGPTL3 /K EF#iill CHD H %
HF 2EWEARRMIEKRMNE

ROC £ 43#7 7R, M7 CT-1 Al ANGPTL3 Bk
A CHD & HF B FUE A K R AUC
Yy T L B TN R S B T R A A Y
(F5 MK 2),

5. MiF CT-1 %01 ANGPTL3 7K E#ill CHD % HF
LBETETRMIEKMNE
Table 5. Clinical value of serum CT-1 and ANGPTL3 levels
in predicting poor prognosis of CHD patients with HF

A AR
febr bR R

5% CI
B/ % JE/% 93%

CT-1 156.35 ng/L 75.76 78.81 0.823 0.760 ~0.875
ANGPTL3 70.02 mg/L 72.73 79.47 0.822 0.759 ~0.875
WEIA 87.88 77.48 0.892 0.838 ~0.933

T 25 HAL SRR A TE T,

0.4 0.6 0.8 1.0
1-BRE

B 2. & CT-171 ANGPTL3 7k E#ill CHD &3
HF E2EFETRE ROC #iZk
Figure 2. ROC curve of serum CT-1 and ANGPTLS3 levels
in predicting poor prognosis of CHD patients with HF

3 4t i

I BEDR AR | 0 BB A O I R

o WA SR 45 & CHD Ik HF 19 B G
R, R LB 5 211l ok 3R - [
i) 22 GRS A B JRRE SN B oo JUL AT i B 4T 1 8
Bk PCI AV CHD Ik HF B9—FhIfiLis
FHT B, AREAR S CHD 199 B, R R BH 1 TR
B AR N CHD Ik HF & &I
MR BE VRIS | v IR IRE K g 4 v 45 22 A A2 v B
JINE HF 2R, 30 CHD 3 & HF B3E AR J5 476 5
AR, A R IE S e ARER SR R PCT
RIGWIE AR ER 17.93%, 5 K07 255 K
17. 78% HA—3K

AT 5E W R, ML CT-1 Fl ANGPTL3 7K F 5
NYHA 0> T g 43 9% 2 1E A 5¢, H L7 CT-1 Al
ANGPTL3 /K3F-2 CHD Jf & HF T J5 A K A5 0 A
., CT-1 FEAE LA RIL, 2 500N AT
T, 2235 7K 5.0 WE Gfr | O ILER 40 | 4F 41k
SERE TV RN 355 45 PR 2 K, Ok i Ay 4
B MENM, —J5 T, CT-1 a] i i 305 O LA i 1
(R B 5008 2R 2 A K T i AR 5 B S R0 o SR AT
DR 7308 3%, 1 00 JUL 400 i %) 2 K RN 431k, 38 s L
Wi 1, KA D VR E RN 53— Jr i, CT-1
R I T A% T «B N 22 24 A B 8
% 175 F0 LA L 1) & RE S 7 AR T, 42 a3 0 L EF
b FO LR, S 800 e L, Hik, CT-1 1)
il b Sz ke o JUL S 384 A0 107 4 B B2 A, HLK S
AR S DI RER TS A 6, MRig a5 BFoE & B,
CHD B I CT-1 m 3Rk, 5 il /M s RS 2
IEAHSE, B CHD 545 & 4= MACE A — & Uil
1B, 457~ H o 1 J8 K e LA PEAG VE T, AN-
GPTL3 J&AE R ™ A 3143 Wb 3] il i A 2 11 I
AR I AR S5 R 1 A A i, T TR AR 4 i B
B IR D7 T RPN B2 R, 25 H I = R R IR Y
TKARFFNE B . ANGPTL3 Iy fig il 2 v] R I il v v
T = AR A AR R A v P R 1 R
WK, T B AR CHD Al HE B9 XURS . 2 =22, AN-
GPTL3 fyad i 36 1k ok 5 X 28 48 AT S 3l A /K F 7+
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15, 175 5O L4 L Al Joi o 268 A A Ak 8, £ 0 UL
FAY AL DI RE A AT BEAERIE /R, CHD &
HMIE ANGPTL3 7K-F- T8, H5 1§ 7K ~F- F0 5 bk
Bk pe A= AR AR ST L Qin S & B, i T
ANGPTIL3 /KF-5 CHD F8 3 eIk gl ok ™ 5 72 B A7 7
*H?é‘l’i,,ﬁ\: C ¥iig Fibrinogen-like ZERIR TS oS B3
BREG P HEBEOE A 48 TP B, 3G B e iy
AR P RIVRE 2L 1 XU, , 40 o0 UL A B e, %
IC LA B fi 1o A R AE 3 g ), R W LA HE —
FREE b S e 5 K s A5 e o

AWEFE 2 ROC £ 50 Hr 7w, 1Ly CT-1 A
ANGPTL3 A Hil CHD I & HF B HlE A R
REEF AUC ¥ T H M0 | $2 75 P # 3G 1Y
FOMRLAE = A B0, CT-1 1 ANGPTL3 7 CHD
It HF WLl h BAA A2 B U E AR, i CT-1
AR 3 O I A AR G B AR T e T AR RO LA
FRLEE FE FIAE T35 A1 2E 00 JUL AR L 1XC 38 A 57 A= i 45 I
I, BT LB i AR R 45, T ANGPTL3 ] 3 i
S I B A I, AR I RE B B BT RR R AR RE L
N, RN LA A A, O LRt AR A 461 40202
PIE A AT B CHD 3 & HF AS[R] 1A P2 it 72
FHLE A5 54 T n 45 8., BA B R RO0, 1 hn i
M AR, FU CHD 3f & HF #ils M54 Y
bR ELALFE . L858 A (cardiac troponin, ¢Tn) |
Ji#MRK (brain natriuretic peptide, BNP)/N i b £ K Hif
P& (N-terminal pro-brain natriuretic peptide ,NT-proBNP)
%, 5EREGEAYREYMLL, CT-1 K5
HF 19" 5 P B2 R0 U o0 ) 46 A 00 0 A G 1k, HL
FEREEEOUT AT e sE B AR O 5
ST IVA 358 IVATIREES 5 1 A O I e o S £ Y 4
S0, R 8 T LA kb sz O R ) B8 A9 A2 4k, TR I
£ CHD Jf- % HF By, CT-1 BYZ2 46 7T GE Lk BNP
AR, U T O UEM S HE A9 5 55
BH—EREHE, ANGPTL3 AL S0 115 9% 1Y A4
Yitn &Y, 2 505 B AT, XFF CHD &
H , JC IR AFAE i BB ILAE A9 8 35, ANGPTL3 A] RE Lt
TG Aa bR T Re s & S Oy A5 f AR, OF H 2L A
—EM TR MAE, BAL, ANGPTL3 520 fig AR5 |
& YyRe CNEE A S 2 J5 1, AT REFE HF 9 5.0
W B S LA A0 A5 5L, 5 Bl I DR 15 AR T A b 1A AR
H RO A XK, R4 CT-1 18 HF FLO IR
TR IECH W3 (A B IR AR R = P 3Rk 70 R
PR , FLAt—Sepg RS (N S AE AN 23 W 2K L 55 )
WA BB B CT-1 AP 1, Rt b 201 25 oAt i
REHE #4727 & VP AL . /48 ANGPTL3 7E CHD Al

HE S550 Hh J B — 5 1 I R A (8L, 5L K SF- 1)
AL T BEAZ 22 Fh R 2R (N B AR 5 R RORE s
S5 ) MREIA Bl 2 %0 I 4R M X PT R S UL
HHAAR OISR AR . BT, CT-1 A1 ANGPTL3
FRRE N % A 1A R R A I 33T B A1) 75 A
ARSI 7 vk 55 45, s BRI T LA Sy 5 BA Wb s
YRz . Ak, X P A AR 24 1 AR AR R,
H RTRAL TR 5T M B, Bl =2 R RIS A 1 R 560 0 B2 T
T2 ARG I s 9 BRI T i A A I AR S B v 45 3 ik
N

Zi b Frik, CHD Jf & HF B3 I3 CT-1 f1
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