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ABSTRACT Objective: To investigate the relationship between serum apelin (Apelin), cluster of differentiation 40 ligand (CD40L),
galectin-3 (Gal-3) and ventricular arrhythmia after cardiac resynchronization therapy (CRT) in patients with chronic heart failure (CHF)
and its predictive value. Methods: 235 CHF patients who underwent CRT at Taigang General Hospital Affiliated to Shanxi Medical
University and Cardiovascular Hospital Affiliated to Shanxi Medical University from January 2018 to October 2022 were selected as the
CHF group. In addition, 150 healthy individuals who underwent physical examinations at the two hospitals during the same period were
selected as the control group. The serum Apelin, CD40L and Gal-3 levels of all subjects were detected and compared. CHF patients were
followed up for 1 year after CRT, and patients were divided into ventricular arrhythmia group (48 cases) and non-ventricular arrhythmia
group (187 cases) according to whether ventricular arrhythmia occurred. The influencing factors of ventricular arrhythmia after CRT in
CHF patients were analyzed by multivariate Logistic regression. The value of serum Apelin, CD40L and Gal-3 in predicting the
occurrence of ventricular arrhythmias after CRT in CHF patients were analyzed by receiver operating characteristic (ROC) curve.
Results: Compared with control group, the serum Apelin level in CHF group was decreased, and the levels of CD40L and Gal-3 were
increased (P<0.05). After 1 year of follow-up, the incidence of ventricular arrhythmia after CRT in 235 CHF patients was 20.43%.
Increased Apelin was protective factors for ventricular arrthythmias after CRT in CHF patients, and the New York Heart Association

(NYHA) cardiac function classification IV and CD40L, Gal-3 increased were risk factors (P<0.05). The area under the curve (AUC) of
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combined serum Apelin, CD40L and Gal-3 in predicting the occurrence of ventricular arrhythmia after CRT in CHF patients was 0.911,

which was greater than 0.770, 0.754 and 0.760 predicted by serum Apelin, CD40L and Gal-3 alone. Conclusion: The decrease of serum

Apelin level and the increase of CD40L and Gal-3 levels in CHF patients are relate to the occurrence of ventricular arrhythmia after CRT,

the combine detection of serum Apelin, CD40L and Gal-3 levels has a high predictive value for the occurrence of ventricular arrhythmia

after CRT in CHF patients.
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% 1 CHF AFNXFB84H Apelin,CD40L,Gal-3 7K bk B ( ng/mL, x+s)
Table 1 Comparison of Apelin, CD40L and Gal-3 levels between CHF group and control group(ng/mL, xzs)

Groups n Apelin Gal-3
CHF group 235 2.53+0.43 24.48+8.50 24.40+6.06
Control group 150 4.35+0.76 9.56+2.67 11.10+4.50
13 - -29.969 20.843 23.114
P - <<0.001 <<0.001 <0.001
%2 CHF 8 CRT REMOBRH R ENERESH
Table 2 Univariate analysis of ventricular arrhythmia after CRT in CHF patients
Projects Ventricular arrhythmia group Non-ventricular arrhythmia AU »
(n=48) group(n=187)
Gender [n(%)]
Male 32(66.67) 114(60.96) 0.528 0.467
Female 16(33.33) 73(39.04)
Age(years, xs) 63.00+£10.04 60.10+9.01 1.944 0.053
CHF course of disease
4.00(4.00,5.00) 4.00(2.00,5.00) -1.662 0.096
[years, M(Pss, Prs)]
Cause of disease [n(%)]
Ischemic cardiomyopathy 10(20.83) 28(14.97) 0.968 0.325
Non-ischemic cardiomyopathy 38(79.17) 159(85.03)
NYHA cardiac function
classification [n(%)]
Grade II 7(14.58) 72(38.50) -3.296 0.001
Grade 11 17(35.42) 59(31.55)
Grade IV 24(50.00) 56(29.95)
CRT implant type [n(%)]
Pacemaker 40(83.33) 152(81.28) 0.107 0.743
Defibrillator 8(16.67) 35(18.72)
History of smoking [n(%)] 15(31.25) 42(22.46) 1.606 0.205
History of drinking [n(%)] 14(29.17) 44(23.53) 0.653 0.419
Combined disease [n(%)]
Hypertension 18(37.50) 67(35.83) 0.046 0.830
Diabetes mellitus 9(18.75) 26(13.90) 0.708 0.400
Auricular fibrillation 17(35.12) 26(13.90) 11.824 0.001
Left bundle branch block [n(%)]
Yes 42(87.50) 159(85.03) 0.189 0.664
No 6(12.50) 28(14.97)
QRS time limit [ms, M(Pss, Pss5)] 158.00(139.50,180.75) 154.00(128.00,180.00) -1.017 0.309
Heart ultrasound parameters
LAD(mm, xzs ) 51.17+6.11 47.80+7.74 2.794 0.006
LVEDD(mm, x+s) 70.71+9.60 68.07+9.05 1.776 0.077
LVESD(mm, xs) 60.81+9.35 58.13+£8.79 1.863 0.064
LVEF[%, M(Pss, P)] 42.05(39.96,46.28) 49.27(43.32,51.27) 3273 0.001
NT-proBNP[pg/mL, M(Pss, Pss)] 1653.94(1276.36,2470.55) 1495.70(851.73,1843.88) -3.239 0.001
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4% 2 CHF % CRT REMOERERENARRSH
Table 2 Univariate analysis of ventricular arrhythmia after CRT in CHF patients

Projects Ventricular arrhythmia group Non-ventricular arrhythmia U »
(n=48) group(n=187)
Drug therapy [n(%)]
Amiodarone 11(22.92) 34(18.18) 0.553 0.457
Aldosterone receptor antagonists 43(89.58) 169(90.37) 0.000 1.000
B receptor blockers 42(87.50) 165(88.24) 0.020 0.888
ACEI/ARB 43(89.58) 164(87.70) 0.129 0.719
Diuretic 44(91.67) 161(86.10) 1.064 0.302
cTnl(jug/L, xzs) 0.92+0.21 0.15+0.03 48.534 <0.001
Apelin(ng/mL, x+s) 2.19+0.41 2.62+0.39 -6.878 <0.001
CD40L(ng/mL, x:s) 30.85+7.80 22.84+7.89 6.290 <<0.001
Gal-3(ng/mL, x:s) 28.78+5.11 23.28+5.78 6.014 <<0.001

23 CHF % CRT GEMOEEAE X EMNEFEE Logistic B A, Ll CHF % CRT Jg 2B A= ok s (RE. £=1,
VA5 7 5 =0)VE MR AE G, 357 2 F Logistic AR, Z5 5 IR,

LI 3 i p<<0.05 (%5 H .LAD .Gal-3 NYHA .0> 5 g NYHA [ Ihfg43 9 IV 4% .CD40L Gal-3 F+55 5 CHF 3% CRT
2 (g =0, Mg =1, Vg =2), P8Iz LVEF Apelin, 5% H.O08K % KA G FE, Apelin F & )k £ 47 K &
NT-proBNP .cTnl (CD40L 1E°4 A 45 &, #Lti By EH  (P<0.05), W%k 3,

% 3 ZEE Logistic @354 CHF £ CRT REMOREEXERENEE

Table 3 Multivariate Logistic regression analysis of ventricular arrhythmia factors after CRT in CHF patients

Variable B SE W aldy? P OR 95%CI
NYHA cardiac function classification
(reference: grade 11 ) i i 3929 0.140 i i
Grade 111 1.044 0.791 1.743 0.187 2.839 0.603~13.371
Grade 1V 1.482 0.749 3.917 0.048 4.400 1.015~19.081
Increased Apelin -0.280 0.080 12.158 <0.001 0.756 0.646~0.885
Increased CD40L 0.234 0.050 21.869 <0.001 1.264 1.146~1.395
Increased Gal-3 0.213 0.059 12.904 <0.001 1.238 1.102~1.391
2.4 B E ST (AUC) 0.911, KT IfiL7% Apelin CD40L Gal-3 /K- Hpl Fii ]

#Z51h ROC i<k, 45 5 WoR , L7 Apelin CD40L . Gal-3 /K [ 0.770.0.754.0.760( P<<0.05), .3 4 FIlK 1,
SEBA TN CHF fB 3% CRT Jg &8 MO 4 il il 28 1 1 A1

3 4 MiF Apelin,CD40L,Gal-3 7k 3¢ CHF F& CRT FEM O EELE X EHFNMNME
Table 4 Predictive value of serum Apelin, CD40L and Gal-3 levels for ventricular arrhythmia after CRT in CHF patients

Maximum Joden

Indexs AUC 95%CI Best cut-off value Sensitivity (%) Specificity (%) Ind
ndex
Apelin 0.770 0.711~0.822 2.42 ng/mL 70.83 67.91 0.387
CD40L 0.754 0.694~0.804 28.19 ng/mL 66.67 71.12 0.378
Gal-3 0.760 0.700~0.813 23.87 ng/mL 87.50 56.15 0.437
Combination 0.911 0.867~0.944 - 85.42 83.96 0.694

3 i A PR 2 W S R 8 B0 2 1L 2805 T B, CRT 23R T
CHF (A 8405 vk 2 — , T AR O I 2R 1 B RHR I R0R , Lk
CHF 24 Flu0 MU SR AR B, H R 2 2%, 7070 /8 3% CHF B I AR HUR Y. SRS HFSEIESS, CRT fEks6 .0
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Fig.1 ROC curve of serum Apelin, CD40L and Gal-3 levels in predicting
ventricular arrhythmia after CRT in CHF patients
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