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Abstract:Objective To investigate the serum levels of tissue kallikrein 1 (KLK1),Kriippel-like factor 2
(KLF2) and histone deacetylase 4 (HDAC4) in patients with chronic heart failure (CHF) and their relation-
ship with ventricular remodeling and major adverse cardiovascular events (MACE). Methods A total of 147
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CHF patients admitted to Liyuan Hospital Affiliated to Tongji Medical College of Huazhong University of
Science and Technology from September 2021 to January 2024 were selected as the CHF group,and 100
healthy people who underwent physical examination in Liyuan Hospital Affiliated to Tongji Medical College of
Huazhong University of Science and Technology during the same period were selected as the control group.
Enzyme-linked immunosorbent assay was used to detect the serum levels of KLK1,KLF2 and HDAC4 in all
subjects. Pearson correlation analysis was used to analyze the correlation between serum KLKI1, KLF2,
HDAC4 levels and cardiac function parameters and cardiac structure parameters in CHF patients. Multivariate
Logistic regression was used to analyze the influencing factors of MACE in CHF patients. Receiver operating
characteristic (ROC) curve was drawn to analyze the predictive value of serum KLK1,KLF2 and HDAC4 a-
lone and in combination for MACE in CHF patients. Results High density lipoprotein cholesterol (HDL-C)
level,left ventricular ejection fraction (LVEF), cardiac output (CO), left ventricular remodeling index
(LVRD and serum KLKI1,KLF2,HDAC4 levels in CHF group were significantly lower than those in control
group.the levels of triglyceride (TG) ,fasting plasma glucose (FBG) ,brain natriuretic peptide (BNP) and left
ventricular mass index (LVMI) were significantly higher than those in the control group,the left atrial diame-
ter (LAD), left ventricular end-diastolic diameter (LVEDD), ventricular septal thickness (IVST), and left
ventricular posterior wall thickness (LVPWT) were all significantly larger than those in the control group,
and the differences were statistically significant (P<C0. 05). The levels of serum KLK1,KLF2 and HDAC4 in
patients with New York Heart Association (NYHA) class [V and [l were lower than those in CHF patients
with NYHA class Il ,and the levels of serum KLK1,KLF2 and HDAC4 in CHF patients with NYHA class [V
were lower than those in patients with NYHA class [l ,and the differences were statistically significant (P <C
0. 05). Pearson correlation analysis showed that serum KLK1,KLF2,and HDAC4 levels in CHF patients were
positively correlated with LVEF,CO,and LVRI (P <{0. 05),and negatively correlated with LAD, LVEDD,
IVST,LVPWT,and LVMI (P<C0. 05). The levels of LVEF,CO and serum KLK1,KLF2 and HDAC4 in the
MACE group were significantly lower than those in the non-MACE group,and the level of BNP was signifi-
cantly higher than that in the non-MACE group, LVEDD was significantly higher in the MACE group than in
the non-MACE group,with statistically significant differences (P<C0. 05). Multivariate Logistic regression a-
nalysis showed that the increase of serum BNP level was a risk factor for MACE in CHF patients (P<C0. 05),
and the increase of serum KLK1,KLF2,and HDAC4 levels were protective factors for MACE in CHF patients
(P<C0.05). ROC curve analysis showed that the AUC of serum KLK1,KLF2 and HDAC4 alone and in com-
bination for predicting MACE in CHF patients were 0. 794,0. 764,0. 785 and 0. 910 respectively,the AUC of
combined prediction for MACE in CHF patients was greater than that of serum KLK1,KLF2 and HDAC4 a-
lone (Z=3.972,3.532,2.960,P<C0.05). Conclusion The serum levels of KLK1,KLF2 and HDAC4 in CHF
patients are decreased, which are related to the occurrence of ventricular remodeling and MACE. The combina-
tion of the three items has a high predictive value for the occurrence of MACE in CHF patients.
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1.2.3 HiSLaEmaE RH2ftFEaz i
AW A AR R B S A BRA AL 575 .
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=2,

2.3  AfA NYHA .0 U BE /0 % CHF & & I i
KLK1,KLF2 ,HDAC4 KF b VAl ¢ CHF
BE MW KLK1,KLF2, HDAC4 /KK T 11 98
#.HIN% CHF 4 il KLK1,KLF2, HDAC4 /K
EERT PR E . 27 ¥A G52 L (P<<0.05),
L3R 3,

2.4 CHF ®# Mm% KLK1.KLF2,HDAC4 /KF 5
DIRESEMOIE S B H Yt Pearson #H56
TSR R CHF B34 17 KLK1,KLF2, HDAC4
K5 LVEF.CO,LVRI ¥ 2 IE 56 (P<<0.05),5
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g » TCmmol/Ld TG LDL-C HDL-C FBG BNP LVEF LAD
(mmol/ L) (mmol/L) (mmol/ L) (mmol/L) (pg/ml) %) (mm)

X HEZH 100 4.5140.63 1.42+0. 35 2.5840. 52 1.32+0. 28 5.124+0. 59 35.82+12.45 56.29+7. 10 37.54+4.01

CHF 2 147 4.384+0.97 1.58+0. 41 2.7140. 63 1.08+0. 25 6.05+1.42  588.51+115.76  42.73+5.49 49, 15+5. 50

t 1. 181 —3.190 —1.705 7.052 —6.193 —47.527 16. 099 —19.185

P 0. 239 0. 002 0. 089 <20.001 <20. 001 <20.001 <20. 001 <20.001

215 n LVEDD(mm) CO(L/min) IVST(mm) LVPWT(mm) LVMI(g/m®) LVRI(g/mL)

XA 100 43.10+4.76 5.61+0.57 8.55+1.73 7.83+0.71 111.85+21.84 1.3040. 22

CHF 4 147 61.96+9.33 3.47+0.39 9.13+1.70 9.16+1.10 138.41430.02 0.99-+0.12

t —20. 850 32.518 —2.617 —11. 550 —8. 044 12. 498

P 0. 001 <20. 001 <0. 001 <20. 001 <0. 001 <0. 001

x2 B4 CHF AMmiF KLK1.KLF2,HDAC4 7k F

Lb&E (x+5)
KLK1 KLF2 HDAC4

21 5 n

(ng/mL) (pg/mL) (pg/mL)
XHHR4] 100 26.3546.62 82.10412.57 46.4946. 48
CHF 41 147 21.57+4.14 71.61£11. 35 39.51£5.13
t 6.417 6.824 9.023
P <20. 001 <20. 001 <20.001

x3 AE NYHA & Ih g4 4% CHF & iiE KLKI,
KLF2 . HDAC4 K ELLE (£ 5)

NYHA 1> KLK1 KLF2 HDAC4
Yitie s (ng/mL) (pg/mL) (pg/mL)

I %% 49 23.4843.54 77.32410.53 42,4344, 84

I %% 62 21.3243.77" 72.56+9.66" 39.06+4.51"
IV 2% 36 19.4043.62" 7 62.3349.45"7 36.31£4.29"7
F 13.157 24. 205 19. 116

P <20. 001 <20. 001 <20. 001

S5 TREE, P<0.05, 5%, " P<<0.05.

2.5 MACE 4 f19E MACE 41 L& 5kl . 0TI aES
B0 ESE A S50 1 KLK1,KLF2 ,HDAC4 7K -
teds RS 12 S HE TR ERZET A, IF MACE
24 108 i, MACE 41 39 il . MACE @ #1dE MACE 4
P, AR I, 3 R % % . TC, TG, LDL-C, HDL-C,
FBG.LAD.IVST.LVPWT,.LVMI.LVRI [ #,% %
WIS i 2 L (P>>0.05); MACE 4] LVEF.CO K&

1M3E KLK1., KLF2, HDAC4 & F ¥ L F 9E MACE
41, LVEDD & F3F MACE 41, BNP K& F 3

MACE 2. 25 ¥ A G155 L (P<<0.05), WFE5,
2.6 CHF 2# %/ MACE M mHEZE L CHF

BE RS RE MACE(R =1, /=01 N K25, [H
LVEF.CO.LVEDD A4 258 br, & —Fr b5 45
T 52 W B 1) & A A R R L O B L e 2% LA I Y
BNP.KLK1,KLF2, HDAC4 1E K [ 728 & (¥ 520
E) #4172 K #FE Logistic BIF 81, 4557 B, g
BNP /K F & & CHF B &4 MACE B Gk A&
(P<20.05), 17 KLK1,KLF2,HDAC4 /KF T+
J& CHF ##& &4 MACE R N2 (P<<0.05), #
L BNP J&, i KLK1,KLF2, HDAC4 7K T
EAAR R CHF % & MACE g IR & (P <
0.05), W#FE6,

x4 CHF &M% KLK1.KLF2 . HDAC4 K E 5 I8¢

SHODBEERSHNELY

KLK1 KLF2 HDAC4
Ei=R
r P r P r P

LVEF 0.465 <C0.001  0.433 <C0.001  0.444 <0.001
LAD —0.462 <C0.001 —0.410 <C0.001 —0.537 <C0.001
LVEDD —0.303 <C0.001 —0.304 <C0.001 —0.472 <C0.001
CO 0.347 <C0.001  0.402 <C0.001  0.514 <Z0.001
IVST —0.432 <C0.001 —0.345 <C0.001 —0.479 <C0.001
LVPWT —0.412 <C0.001 —0.338 <C0.001 —0.479 <C0.001
LVMI —0.319 <C0.001 —0.451 <C0.001 —0.388 <C0.001
LVRI 0.536 <C0.001  0.501 <C0.001 0.538 <<0.001

x5 MACE A#13E MACE AEZL AN OESHWEEHSHERENLE
KLK1.KLF2 . HDAC4 K E L8 [n (% )8 x 5]

4 1) F Al 5 975
21 51 n AR () - TC(mmol/L)
% I RNy ot (AR BE R
4k MACE 41 108 62(57.41)  46(42.59) 65.5747.49 48(44. 44) 35(32.41) 33(30.56) 4.45+1.13
MACE %1 39 20(51.28)  19(48.72) 66.29+7. 86 21(53. 85) 11(28.21) 10(25. 64) 4.1940. 92
X%/t 0.436 —0.508 1. 017 0. 235 0. 334 1. 290
P 0.509 0.612 0.313 0.628 0.563 0.199
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Bk MACE Af13f MACE AEZBZ R GO ESH DHEEMSHRMNF
KLK1.KLF2 HDAC4 7K FE LB [n (% )& x £ ]
2151 n TG(mmol/L) LDL-C(mmol/L) HDL-C(mmol/L) FBG(mmol/L) BNP(pg/ml)
3F MACE 41 108 1.5440. 37 2.67+0.58 1.1040. 27 2.91+1. 43 560. 65115, 76
MACE 41 39 1.6940. 52 2.8040. 72 1.0370. 25 6.44+1.65 665. 66164, 32
X%/t —1.937 —1.123 1.414 —1.903 —4.316
P 0. 055 0.263 0.159 0.059 <20. 001
215 n LVEF(%) LAD(mm) LVEDD(mm) CO(L/min) IVST(mm)
4t MACE 41 108 43,6845, 26 48.6345.76 61.05+8.76 3.5640.45 9.03+1.58
MACE 4 39 40.10+5, 38 50. 5945, 28 64.48748.45 3.22+0. 31 9.4140.76
X/t 3.621 —1.861 —2.115 4.355 —1.441
P <<0. 001 0.065 0.036 <£0. 001 0.152
a3 . LVPWT LVMI LVRI KLK1 KLF2 HDAC4
(mm) (g/m”) (g/mL) (ng/mL) (pg/mL) (pg/mL)
4 MACE4 108 9.0641.25 135.96+28. 76 1.0140. 21 23.094:3.76 75.02412. 14 42.124+6. 67
MACE #H 39 9.44+1.17 145. 20429, 05 0.94-0.17 17.36+3. 12 62.17410. 26 32,2944, 92
X/t —1. 654 1.715 1.871 8.512 5.891 8.407
P 0.100 0.088 0.063 <£0. 001 <£0. 001 <<0. 001
%6 CHF £2E%Z4% MACEKMEMER T B Logistic [] 9 AL KL, Logit (P) = — 21. 842 —
S B SE  WaldX’ OR(95%CD) P 0. 365X k1 —0. 091 X 10, —0. 234 X yypacy o 45 F IR IfiL
FeE T 1§ KLK1,KLF2 HDAC4 Hplt K 3 34 fitil] CHE &
BNP 0.365 0157 5415  1.441(1.059~1.960)  0.020 H &k HE MACE 1y AUC 435l 2 0.794.0. 764.0. 785,
KLKI ~ —0.322  0.106  9.204  0.725(0.589~0.892)  0.002 0.910,3 WU & WM CHF ## %/t MACE ff AUC X
KLEF2 —0. 200 0.073 7.481  0.819(0.710~0,945)  0.006 T KLKTLKLF2, HDACA #40 B A9 AUC(Z =
HDACA —0.282  0.081 12,152  0.754(0. 643~0,884) <C0. 001 3.972.3. 535)(;?‘ 960,P<<0.05), R 1.%7,
WEOR 17.854 3,997 19,957 — <0. 001
KIEJG sol-
KLKI ~ —0.365  0.088  17.230  0.694(0.584~0.825) <<0.001 :
KLF2 ~ —0.091  0.027 11.364  0.913(0.866~0.963) <<0.001 g 60F
HDAC4 —0.234  0.057 16.919  0.791(0.707~0.884) <0, 001 g
WHOW 21812 4.000 29,815 - <0.001 ot _‘/’ ® i
K I 16 2 W L3 BNP — 27 AU i Qa2
8 @3B
2.7 Il KLK1,KLF2, HDACA Ffl & 3 JHK & X O
CHF ¥ %&£ MACE Wt (5 LL CHF & 2 & T T T ST T

K MACE (& =1, & = O /E MR A2 &, DL i
KLK1.KLF2 HDAC4 Bl fz 3 T A 1 b K 56 A8 &,
Z2 ROC #h4k, i KLK1,KLF2, HDAC4 Bt &

100-45 57 (%)
mi#F KLK1.KLF2 HDAC4 B 3 BBk & f il
CHF £#% 4% MACE iy ROC #h
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