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[ Abstract] Objective To explore the relationship between the levels of serum high-sensitivity C-reactive protein
(hs-CRP) and soluble carcinogenic inhibitor 2 (sST2) and the occurrence of ventricular arrhythmia in patients with chronic
heart failure after cardiac resynchronization therapy (CRT). Methods One hundred and seventy-nine patients with chronic
heart failure admitted to the Department of Cardiology of the Second Affiliated Hospital of the Military M edical University
of the Army from January 2018 to July 2021 were selected as the study subjects. According to whether ventricular arrhyth-
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mia occurred one year after CRT, the patients were divided into 141 patients in the non-occurrence group and 38 patients in
the occurrence group. The clinical data of two groups of patients were collected, and the indexes of ventricular arrhythmias
[ corrected QT interval (QTc) and corrected Tp-Te interval (TP-Tec)] were recorded one year after CRT; Spearman method
was used to analyze the correlation between serum hs-CRP, sST2 and NYHA cardiac function classification and ventricular ar-
rhythmia. Pearson method was used to analyze the correlation between serum hs-CRP, sST2 and left ventricular ejection frac-
tion (LVEF), hemoglobin (Hb), cardiac troponin I (cTnl), QTc, TP-Tec, respectively; To evaluate the predictive value of ser-
um hs-CRP and sST2 levels on the occurrence of ventricular arrhythmias in patients with chronic heart failure after CRT by
using the subject working characteristic curve (ROC); Multivariate logistic regression was used to analyze the risk factors of
ventricular arrthythmia in patients with chronic heart failure after CRT.Results The proportion of people with NYHA cardi-
ac function grade = grade II and the levels of cTnl, QTc, TP-Tec, hs-CRP and sST2 in the occurrence group were higher than
those in the non-occurrence group (xz/t= 12.604, 11417,9.135,9.513, 12.967, 23.484, P<0.001), LVEF and Hb levels were
lower than those in the non-occurrence group (t/P=4.312/<0.001, 2.531/0.012). In patients with chronic heart failure, serum
hs-CRP and sST2 levels were positively correlated (/P =0.716/<0.001), and serum hs-CRP and sST2 levels were positively
correlated with NYHA cardiac function grading, cTn 1, QTc, TP-Tec, and ventricular arrhythmia (hs-CRP: r=0.629, 0.558,
0.672, 0.704, 0.764, P<0.001; sST2: r=0.657,0.542,0.618, 0.693,0.782, P <0.001), and LVEF The Hb level was negatively
correlated (hs-CRP: r= -0.583, -0.605, P<0.001; sST2: r= -0.551, —0.629, P<0.001). The area under the curve (AUC)
of serum hs-CRP, sST2 and their combination in predicting ventricular arrhythmia after CRT in patients with chronic heart
failure were 0.862, 0.887 and 0.964, respectively. The AUC predicted by the combination of the two was higher than that
predicted by the single prediction (Z/P =2.882/0.004, 2.250/0.025). NYHA cardiac function grade = grade II, high cTnl, high
QTec, high TP-Tec, high hs-CRP, and high sST2 are independent risk factors for the occurrence of ventricular arrhythmia after
CRT in patients with chronic heart failure [ OR (95% CI)=1.772 (1.158 —2.711), 2.066 (1.243 —-3.431), 1.488 (1.120 - 1.
977), 1.596 (1.095 —2.325), 2.307 (1.343 -3.963), 1.819 (1.210 —2.735)], High LVEF is an independent protective factor
[ OR (95% CI)=0.853 (0.738 —0.986) ] .Conclusion The serum levels of hs-CRP and sST2 were highly expressed in patients
with ventricular arrhythmia after CRT in chronic heart failure. The combination of the two had certain predictive value for the
occurrence of ventricular arrhythmia, and the increase of both was a risk factor for the occurrence of ventricular arrhythmia.
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Comparison of clinical data of patients with chronic heart

failure without VA and with VA
REEVAH RAEVAY

Tab. 1

moH (n=141) (n=3yy M P
B/ 71/70 25/13 2.868 0.090
AEIE (v x5, %) 74.96 +4.63  74.26+4.24 0.841 0.401
BMI(x +s,kg/m®)  23.64+2.39 23.522.24 0.278 0.781
FRTE (% £5,4F) 4.06+0.82  3.82+0.65 1.667 0.097
FLEL[FlI(%)]  72(51.06) 24(63.16) 1.761 0.185
BB I(%)]  38(26.95) 14(36.84)  1.421 0.233
FIRIAEL [ Bl(%) ] 42(29.79) 16(42.11)  2.074 0.150
HEHORBR[HI(%)]  56(39.72) 21(55.26)  2.952 0.086
WS [ (% ) ] 32(22.70) 12(31.58)  1.274 0.259
RSB %) ] 49(34.75) 19(50.00)  2.954 0.086
A [ B (% ) ] 1.594 0.451

RO 79(56.02) 17(44.74)

Pk B0 LR 43(30.50) 14(36.84)

e 0 WL 19(13.48) 7(18.42)
iﬁﬁ{ﬁ;ﬁiﬁg& 15(10.64) 13(34.21) 12.604 <0.001
W45 (x =5, mmHg) 130.18 £12.48 134.26 +14.32 1.732  0.085
FPoKIE (% £5,mmHg) 75.24 £ 5.63 76.81+ 7.62 1.408 0.16l
LVEF(x £5,% ) 51.24+ 7.56 43.16+ 6.53 4.312 <0.001
Hb(x +s,g/L) 128.69 + 9.64 124.16 +10.34 2.531 0.012
FPG(x+s,mmol/L)  5.84% 1.12 5.68= 1.06 0.790 0.430
TC(x + s, mmol/L) 4.48 = 0.90 4.56+ 0.82 0.255 0.799
SCr(x +s,wmol/L)  129.82 £20.31 136.58 +24.63 1.738 0.084
UA(x +s,mmol/L) 439.16 £69.34 468.28 +77.54 1.540 0.125
¢Tnl(x £s,pg/L) 0.13+ 0.02 0.86+ 0.16 11.417 <0.001

1.2 JRBIEREbRE (1) AR DR EHFFAE
PO S 2 WibR ™S s @FF A CRT & R IES ; @Il
IRBERISEHE . (2) HEBRARE : O A W i 53 i
RGP ; QT K& Az i S RGO B OFFAE
BT BN

1.3 W bR 5 7k

1.3.1 PO E AR 008 PO T i
H CRT J5 1 AR AW OD ARG Shh oAk
WG E R B0 S O EEIZ, 24 hoO
LIRS 12 B[R] 200 f BT R 4 QT [H] 8 R-R (1]
1 Tp-Te [MIHEZHL, IFHTARIER QT MBI (QTe) =
QT/(R-R)*’ KL IEJ& Tp-Te [B]3]( Tp-Tec) = (Tp-Te)/
(R_R)O.S .

1.3.2 L7 hs-CRP sST2 KFAG I ; H 2 A B 24 KR
S IEFR KL 6 ml, B0 U EE Y T - 70C %
IRUKFADRAE BRI, SR FH AT AR J& O — IR A 95 W ik
R I hs-CRP sST2 /K-, 35 & 0 [ 36 5t DUk 2R
YRR BR A A PR D TR ks 4 BRI 15 64T

1.4 SEileF0r KA SPSS 25. 0 8 k47 50 Ak
B THEOR LUBUEER (% ) 2o, 1R LT x° K
B3 IEASAT A BB DL x £ 5 Foom, dliB) FL AR A
Ki56; K F Spearman % 43 #7 IfiL ¥ hs-CRP ., sST2 5
NYHALIIRET G RO BIAH M s Pearson 5
SAHTIALE hs-CRP 5 sST2, DL K& — 35435l 5 I IR A8 A
QTc  Tp-Tec Y AH OGP FI H] 32 103 T4 ¢ 1E i 4
(ROC) WU ML TG hs-CRP |, sST2 7K S X 12 4 0> 7 3
BE CRT J5 K AEEMOHERE W HIMNE; ZHE
Logistic [H15 508752 mi 48 M0 1 320 (23 CRT J5 & 4=
EHOBREEWEREZE, P<0.05 hZESHSI¥
2 & R

2.1 2 =M OHEREIR R &4 VA A BLE
PR 12 B, B O S 19 B L EBish 7 Fl, &
A VA 4 QTe Tp-Tec K¥F-m TR K4 VA (P <
0.05), 52,

F2 OREA VAAMEAE VA A8 O S 58 B E QTe, Tp-
Tec 7J(‘T|Z ”ﬁiﬁf (x +s,ms)
Tab.2  Comparison of QTc and TP-Tec levels in patients with

chronic heart failure without VA and in patients with VA

a5 5% QTc Tp-Tec
KELVAE 141 459.37 £11.84 106.26 +10.52
B VA4 38 478.63 +10.30 124.08 = 9.15

¢ fH 9.135 9.513

P1E <0.001 <0.001

2.2 2 #IME hs-CRP sST2 /K- IbAE &4 VA 4
If hs-CRP sST2 /K3 TR LA VA (P <0.01),
W23,

R3 REVAYIRAKA VA 4180 ) 38 B H M hs-
CRP sST2 K- LLELR  (x+5)
Tab.3 Comparison of serum hs-CRP and sST2 levels in patients

with chronic heart failure in VA group and non-VA group

4 5 5% hs-CRP(mg/L) sST2 (pg/L)
KELVALE 141 17.34 +3.43 34.16 £6.23
B VA4 38 26.46 £5.13 62.81 £8. 14

¢ fH 12.967 23.484
P1E <0.001 <0.001

2.3 IfiVE hs-CRP sST2 /K5 % PO 2R Rl IR
EARIUAHOCHE 18 PO J) =0 AT LTE hs-CRP 5
sST2 K TFEA K (r =0. 716, P <0.001) ; L7 hs-
CRP sST2 7K ¥ 5 NYHA 0 HE4r 2% . ¢Tnl, QTe , Tp-



BEMENG e 2023 4F 6 H 4 22 %55 6 1 Chin J Diffic and Compl Cas, June 2023, Vol. 22, No. 6 - 569 -

Tec VLR 2IEA (P <0.01), 5 LVEF Hb
IKFEEAAEFE(P<0.01), K4,

F4 RO BB M hs-CRP sST2 /KF 5 E MO AR
W R RIS bR B AR G ST

Tab.4  Correlation analysis of serum hs-CRP, sST2 levels with

ventricular arrhythmia and clinical indicators in patients

with chronic heart failure

B hs-CRP sST2
& tr
r {8 Pl r {8 Pl
NYHA DYIRESFS 0.629 <0.001 0.657 <0.001
LVEF -0.583 <0.001 -0.551 <0.001
Hb -0.605 <0.001 -0.629 <0.001
¢Tnl 0.558 <0.001 0.542 <0.001
QTe 0.672 <0.001 0.618 <0.001
Tp-Tec 0.704 <0.001 0.693 <0.001
B H 0.764 <0.001 0.782 <0.001

2.4 M7 hs-CRP sST2 X180 1 0 & CRT &
FAEZEEOCHERENTUNE 26 ROC #h 4
SR ML hs-CRP | sST2 % 1 5 B 70 48 10 7 38
W E CRT J5 & A& M0 HE 28 W 0 ih £ F i A
(AUC) 43514 0. 862 .0. 887 .0. 964 ; T 2 Bk 45 Tl 114
AUC 7 T I % hs-CRP sST2 4% [ B F0 ( Z/P =
2.882/0.004 2.250/0.025) , W& 1 %5,

1 1L hs-CRP sST2 7Kl 5 52 Bt 8 14 s g 3 £
# CRT J5 R EE VLR ROC R

Fig.1 ROC curve of serum hs-CRP and sST2 levels predicting

ventricular arrhythmia after CRT in patients with chronic

heart failure

2.5 WSO S B CRT G kAR SOk
WHER R LUEEL ) =i B CRT 5 /2
HREEHE OB MHRARE (L =2,0=7%),L

NYHA LIIRE = T (1 = &,0 = %) & LVEF,
Hb cTnl, QTc , Tp-Tec  hs-CRP |, sST2 ( ¥4y i% £ 75
NBEAZE, T L HEK Logistic FIHHT, 45 R B,
NYHA DI = T %% ¢Tnl & .QTc 5 . Tp-Tec & .
hs-CRP 5 sST2 57 42 5 WA 12 10 ) 3 J8 35 CRT /5
RA BN AL G 3R (P <0.05) , LVEF
e R HA S RAP IR (P <0.05) L3R 6,

&5 MLIE hs-CRP sST2 /K- Hp 5515 T A& 1.0 7 35 3 288
# CRT Ja KA 2O HER W IRLRE
Tab.5 The efficacy of serum hs-CRP and sST2 levels alone and
in combination to predict ventricular arrthythmia after CRT
in patients with chronic heart failure
& tr W AUC  95%Cl  HUBVE R ZUBIRH
1L 7% hs-CRP 22. 64 mg/L0.862 0.783 ~0.942 0.763 0.915 0.678

I sST2  55.14 pg/L0.887 0.818 ~0.956 0.842 0.894  0.736
[LERISS — 0.964 0.939 ~0.989 0.947 0.887 0.834

Fo6 NGO W B CRT 5 RAEEROHREFHNZHR
Logistic EIELR D
Tab. 6  Multifactor logistic regression analysis of ventricular ar-

rhythmia after CRT in patients with chronic heart failure

ES B SEMH Wadfi Pfi ORIE 95% CI
NYHA=IN2% 0.572 0.217 6.951 0.008 1.772 1.158 ~2.711

LVEF & -0.159 0.074 4.616 0.032 0.853 0.738 ~0.986
Hb & -0.061 0.085 0.512 0.474 0.941 0.797 ~1.112
¢Tnl & 0.725 0.259 7.838 0.005 2.066 1.243 ~3.431
QTc% 0.397 0.145 7.513 0.006 1.488 1.120~1.977
Tp-TecT%'] 0.468 0.192 5.929 0.015 1.596 1.095 ~2.325
hs-CRP & 0.836 0.276 9.174 0.002 2.307 1.343 ~3.963
sST2 = 0.598 0.208 8.274 0.004 1.819 1.210~2.735
RIS & S

PP 0 0 g vy 2 e S5 LA R SR Y 4K
B, o5 AR AR AR SR, I CRT 3220 i3 A AR
FRoR N IE F 3 0 LA S S R TN ML AR A 45 AN [R) 25 4 [
RO, ELUE S Rl 8 306 7 22 0 TN i, ol 3 I PRE IR
(HEME AR H 2 FEORE ORI 5 W
M0 ) R R CRT SRR AR SR OIS 5 AR
SHEHBGAE ) DR BoR, QT M A R 5
PR 77 5 8 55 1 S 2 kO AR O W KU 2 U0 A %
QTe AFRMELR TR QT [MIMHE, K LHFHEST
O LHRA AR 1) Tp-Te J& TN 2 1 0 i 2 B AT 3L
b AR A5 0 WoR, 18 k0 J13EE CRT 5 &
HF AR H B QTe [ Tp-Tec = T4 & A = MO
R H R, H QTe  Tp-Tec /K ¥ &0 CRT J5 %
PR H B SR R 2, S5 5 B — 3K,
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hs-CRP & —Fh 2RI A AL 11, EDLAR R M R &
A BN AP, HOKSF S0 T, 2T IR R,
hs-CRP 5.0 U AT 1% 0 g 3 by 5 5 56 0 LA
P s W 18 & A G, Bl 4 0 DI BE 43 N hs-
CRP /Kb ™7 AW 45 R R, 18 b0
Wiy CRT J5 A E RO B3 1 NYHA DY)
Oy = T HJI 5 H B L3E hs-CRP K Tk & A%
PEOEH BE R OTIRE S GORNINLT hs-CRP /K-
M, RAEE M OARE RS R, W] AR R O
YIRE AL hs-CRP 7K 25 A 18 k0 1 5808 | 3
O IEB AT (AR P 9 M B IO IO e v, ik 2 R A et
T CRT 5 &5 5 B E M DA W IS RS 15 0L
ST2 SR F ARG AR 2q12 b, & TL-1 R %
) —oy, HFGEE A& 2 F S M, 435102 ST2L
FsST2, B8 TL-1 ZIERLR . FRAE 2005 FHF5E %
L IL-33 J& ST2 (32 AR BL i, ATT3Z #ixt ST2 15 5 1%
A THARY JERE & B, L33 #£ ST2 31
LB 7 Hh B ST R AL N R AR AR T, sh i 5L 56
FEW 11L-33/ST2 175538 [ T 9 i) 12 P 0 77 30 K LAk
WONLE A Aimo 52 4R FR, IL-33 i 45 &
ST2L BHECNUR AP 1E F , ST2L J2&.0 WL AH s F1 pl 47 4
NI AR F R A SR T sST2 SR 32 1R i) — Fh A6 34
T, ek = 15 BRI R 25 # 3k, 1T 5 133 &5 4,
A 1L-33 f.CoECRAP VR . 3 e il £ F mT 5 38
O ULAEJES O ILET 4 Ak Jo0 28 R R fig 55, Bk il &2
WFFTIESE , sST2 0] 25 R Ml By O WLEF HE A0 & A=
FIE AL R 08 O 3 il R O IS R TR B
AEEMTMANE S, AW R, K VA 418
H MG sST2 /K- 5% Tk, 55 Scheirlynck 58 W 5T
— 3, BN IME sST2 7KV i M0 ) i R CRT
Ja B DA H I AR HK
Tl J& SO WU 5 B9 INFE AR FEAR T
FEd kA VA B oTnl KFE8R KA VA 45,
LVEF Hb /K4 K K& VA 41K, £ K4 VA 4118
PR 3 R O DI REA T B T, A e A
o 1ML ) U BOF LT hs-CRP 5 sST2 /KF 2
IEMSE, &5 NYHA DYIRE 2 cTal, QTc, Tp-
Tec  ZEPEOARH RIEME , 5 LVEF Hb /K- 2 U 4H
X PR IALTE hs-CRP |, sST2 7K A fig i 1 — 5 75 20 AH
AL T e ¢ WY S MW 7 T RUIURSRIS
WA E RN MG L AL LT A R S G,
ROC HHZRZE R B R , M7 hs-CRP sST2 X} & M0 )1 5
W F CRT J5 kA = O R WA — i S E, B
P B TR AL R UL T 2R — 48 b, $2/R LI hs-CRP 3k

4 sST2 AT T8 PR Ty il /5 CRT J5 R AE = MO
BERE IR . ZIH &K Logistic /045 3 W75, NYHA
OIIEES P = T 9% LVEF X ¢Tnl &, QTe & , Tp-Tec
15 \hs-CRP (5 | sST2 5 34 /2 52 i 2 P 0> 7 3 0t S 3
CRT Ja kA =M DR H ML AR N E, Rk
IR B2 IR AR KO, Bt 453 T TR 350 i 1
LI B CRT R E OB R E IR A,

25 LT 80 S8 CRT J5 &R E kO R
HHRE MY hs-CRP sST2 /K5 | R ik, 5= Mo
KH QTe Tp-Tec FETEMSCHE, Z#F R EOAKT
AR fE R PR F HL AT T &= O R i kA, (HE
PR T3 3 vy 2 T A O LB 3 I R B 25 1 W S A
A B GRS I, T AR B — DR 2 I A, AT
Ji S SIS R ST AR L
RS A VEH A DO 4 vh e

BB T AR
eH o PR, BT TS T 5 IR SCIR T s X)W 2 STt AT

G WA R RO T GORME O B BB ; % e R AT
GEiTor A s Al B AR T TSI 1R SR
S 3k
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