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Abstract:Objective To analyze the predictive value of serum galectin-3 (Gal-3) , matrix metalloprotein-
ase-9 (MMP-9) combined with the time-domain idexes of heart rate variability(HRV) in response to cardiac
resynchronization therapy(CRT) in patients with chronic heart failure(CHF). Methods A total of 118 CHF
patients who received CRT treatment in a hospital from January 2019 to December 2021 were selected as sub-
jects. Subjects were grouped according to CRT reactivity, including 82 patients who were reactive (reactive
group) and 36 patients who were non-reactive (non-reactive group). The clinical data of the subjects were re-
corded. Serum Gal-3 and MMP-9 were detected before and 6 months after operation. And the time-domain in-
dexes of HRV. Pearson correlation analysis was used to analyze the correlation between serum Gal-3, MMP-9,
HRYV and CRT reactivity; Multivariate Logistic regression was used to analyze the influencing factors of re-
sponse to CRT,and the receiver operating characteristic curve was drawn to observe the clinical value of serum
Gal-3,MMP-9 and HRV in predicting CRT reactivity. Results 6 months after operation, serum Gal-3 and
MMP-9 levels were lower than those before operation, and the difference was statistically significant (P <<

0.05). Serum Gal-3 and MMP-9 levels in response group were lower than those in non-response group 6
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months after operation,and the difference was statistically significant (P<C0. 05). The time-domain indexes of
HRYV in the response group were higher than those before surgery 6 months after surgery,with statistical sig-
nificance (P<C0. 05). 6 months after operation, left ventricular ejection fraction, left ventricular end-systolic
volume (LVESV) increased, left ventricular end-diastolic diameter, New York Heart Association (NYHA)
mean cardiac function grade decreased, the difference was statistically significant (P <0, 05). Serum Gal-3,
MMP-9,HRV (SDNN, SDNANN, RMSSD, HRV triangle index) were positively correlated with the mean
grades of CRT unresponsive LVESV and NYHA cardiac function;Serum Gal-3,MMP-9 and the time-domain
indexes of HRV were independent related factors of CRT reactivity (P<C0. 05) ; The sensitivity and specificity

of CRT were 88. 34% and 90. 87% respectively. Conclusion

Serum Gal-3, MMP-9 combined with time do-

main indexes of HRV can predict CRT treatment response.

Key words: chronic heart failure; galectin-3;

0 F7 308 (CHF) 20 I 48 95 0 1) 28R B B
RIRAEWT 2 5 I E K AR Bk R 5 W0 Rt
G R A 25 096 97 1T 28 i 0o Ik 6 4o, ok 38 00 9L 4
[ RN ER LR Rl 7 e N S BT
AR, L 2 T I AR KU 5 0 J0E B A B R A RO T B
P PR AR A BRI TR R SR 5 v LB T 2 A 1
R S 3O A 7 R N AR, O
AR YT (CRTY Bk CHE R 2591387 A 5%
T3 %8 AU O WU S 47 AN R) 25 o o8 5 1 43 40, %
fifp I RAE AR, A1 3F A K BRI AT R (B A A 2
30% M ¥E CRT LR M. 3T CRT BT K S
HERAER 2% 25 3B 20 CRT B0 PE /46 45, XF
A I PRI R B 00 03 B B AN A, X5 CHE K
WEVRIT A LS L, OB F M (HRV) 2H T I
o JE 05 14 UL A8 bR . HRYV BE O JUE 32 B 5 3 I8 45
BGR S 5% & HRV MUZE ., I6 BR 2 & B 48 b n]
KW CHF 52 0 B 55 300 IE 1 3R fb 5 0 S5 0
R R R HRV X6 O 0 58 505 5 U5 B
AEEZWMMEY . CRT R LIRS Z — 2O
30 ) 5 R, X R AT AR VB B i T 2 L B A K3
(Gal-3) 5 41 o &b 3% Ji 25 1k, 2% % & 8 & [ #-9
(MMP-9) J2 Jiz Wit 41 ffd S J5E J57 A5 Ak i 28 AR ) 2 —
Mg Gal-3, MMP-9 J& fit )il CHF ¥ %% ) & 2 45
FROT L, HH TS T I Gal-3, MMP-9 & HRV 7
CHF 83 CRT G Y7 B Pk v i 7 F R W . A
5% 38 3 43 7 1% Gal-3. MMP B¢ 4 HRV Xf CHF
RO JUE T R) A5 AR 3697 SO P B 0 A 18 B 0 Eib
febr 5 CRT MMM HLH, & 78 5 CHF 3R 97 $2 fit

WA
1 #ARE5HEE
1.1 —B%k $EE20194F 1 H £ 2021 4F 12 A&

bi4%s2 CRT 1GY7 ) CHF B3 118 fil/E M iFoE 0t 4 .
HARRUE : (1) 3E B 4290 JER %2 (NYHA) O T BE

matrix metalloproteinase-9;

cardiac resynchronization therapy

T~ V™5 (2) 280 % B i 43 5035 % ; (3) QRS ¥
BFBR =120 ms H1CE0 87 G A O R AS 8] 4
(4) BRI A 28 S 428 TR A B0 SR 5 B i 1Y)
O BB (LVEF) <35 % 7 % e #40 R 5 (5)
iYAIT G O 1 NYHA OIREs A T~ IV %%
HEBRARE : (1) 20O U 58 & 9 i 18] <40 d %5 (2)
ABERT 6 A7 A 200 ik i 4 5 =28 (3) ABERT 90 d K
Kt AR K ZE A AE s () Btk F R (5) A IF B
B ASSE Dr A SR A SR (6) & B IR PE B L N
I 28 T W LR 5 C7) W B i 7 BsF 1) << 6 AN H o HL %Rk Bk
Ko A RHE LFE BB MBELT CRT 4814 & F AR K
Wr 5 L AR B 19 TR) 245

1.2 CRT Jik 7625 M5 bk sl B N #0077 %
T2, 78 SRR KO AT v R 4 X R BT
W 7 = R T 0% A TE R R KO 2 L T X I A
VPR 220 % R 5 4 S 800 A0 35 R 40 1 AL B 4T L 8
FREBERSEEEALG O ROERESL. 4
O 5 FL MR BT A 0 B A D S R T A = 0
[F1) By (o7 B o A 0 B AR B A R R L S RA
JaERHE S CRT,

1.3 CRT MM DR AT 2R CRT Kt
S, P N R 82 9 CFF e A L T
P 36 B CTCR RiMELD o IR S AR CRT
ARJG 6 ~H NYNA OIRE/THEMR=1 9, #7503
PR A5 20 =5 040 K 45 BLCLVES V) 45 /h =15 %5
T ERRME R CRT AJG 6 N HIFR B/ A LR
7 o L B SCAE G R B DA 1 000 A i
CRT Je ik : (1 IRMEFE T 5 (2) B CHF PR B 5
(O HEFSHE

14 IR RS G0 SRR G R 2R, AL 4G
PR AW DA A I 5 Gl i 0 LG L 7 gk L0
FILI « o L B PRI ) L =B B = AR SRR L 1 IR 0L
LG iR A VA - - v N i |



« 700 R E ¥4 20234 3 A4 44 %% 6 4 Int J Lab Med,March 2023, Vol. 44,No. 6

(ACEI/ARB) B 2Z R BH W 71 ¢ M ¥ 7 b, i SRR Al
FARJG 6 A H O s EAR I 45 3, LVEF 420 % &F
KRB (LVEDD) \LVESV.NYHA .0> 3 g F 15
Do

1.5 HRV M ARETEARE 6 ~H RS LR
Fr I 2R 8 CER I T — 0 2= 9 04 B2 AR P AG 32 3 3
24 hiESE A ST FE LR BIE O R RIETK
1E BRI 070 %, 40 H R-R /8] 28 A5 0, %
F HRV B 3846 b1 - S bR ofE 22 (SDNND 2 2 5 5
min B 8] B2 RR (8] 8 {8 19 45 1 25 (SDANND | A1 28
NN [a] 3 22 i 44 75 R (RMSSD) \HRV = ff 5 %5, LA
HRYV B8 AR 8 P b

1.6 1L Gal-3.MMP-9 KA RAT & ARG 6
A ik BCRR S K G PR I 5 mL, 28 80 43 B ML

W AEET —20 CHAEI , Gal-3, MMP-9 2% F i B¢ 4
P25 W BFF 6 v L 50 B Pl v K R B B A BR A
PR, A 4 R FH 0 B PR E .

1.7 Siit2phb B SR SPSS23. 0 48 it 8k 1k k47 %k
WM BRI, 2 5 Fon . R ¢ K5, TR
BELL 0 (%) Fam AT X KL K5 Pearson A € 1 43 #7 1
7 Gal-3.MMP-9 & HRV 5 CRT Sz it i AH 3¢ 1
FHZ B E Logistic BIH 481 CRT J b P 1) 52 i A
Z 282 FH TAEFRAE (ROC) #i £, W25 1ML 75 Gal-
3.MMP-9 J HRV il CRT Jz i P 49 I B& #r {8 .
P<<0.05 RAnZFAHGIEE L.

2 % g

2.1 WA BAEIGRGR LR PR E IR IR R L
BLOESTEIEREL(P>0.05), WE1,

®1 FHBERKRT LR

215 n AW (s, %) W/ (n/n) SR e ()] R BLG IR 2 (26 ] M2 (%) ]
A A 82 58.98+2.19 52/30 12(14.63) 10(12. 20) 18(21.95)
T 5 4 36 59.1242.27 22/14 9(25.00) 7(19. 44) 11(30.56)
x* 0.316 0. 056 1.197 0.559 0.588
P 0.752 0.811 0.274 0. 454 0.443
415 no BERBn (V)] ZEGEEREE (0] A ACEI/ARBL2(20)] B2 RBME 2 (%)) PR (0 (Y0 ]
A KN4 82 15(18.29) 19(23.17) 74(90. 24) 80(97.56) 76(92. 68)
p o 36 9(25.00) 15(41. 67) 30(83.33) 35(97.22) 32(88.89)
x* 0. 342 3.319 0.577 0.278 0.104
P 0.558 0. 069 0. 447 0.598 0. 747

2.2 CRT #Z LW Gal-3.MMP-9 /K L& AR
WAL I Gal-3. MMP-9 K- Lh#, 2 5 L H I 5
SL(P>>0.05) 3 AR J5 6 A H P4 Gal-3 . MMP-9 7K
AR T ARHG, 2 74 G5 X (P<<0.05) s K5 6 4
A A RN A I Gal-3. MMP-9 7K A% T 6 [ v 41 .
ERAFEIFE L (P<0.05), WFE2,

*x2 CRT £& & Gal-3.MMP-9 )KFEELL & (= +5)

21 51 n 5[] Gal-3(pg/L) MMP-9(ng/mL)

HRBH 82 AHI 34,8748, 21 67.21+12. 34
RE 6 4MH 19.19+6.79" 34.1849.93"

TRBH 36 A Hir 35.01+8. 37 68.19+12.71
ARG 6 1A 26.16+7.19" 47.81410.29"

t 5.043 6.790

P <0. 001 <20.001

W H5ARFML, " P<<0.05,

2.3 CRT ## HRV L& Auim4 B #E SDNN,
SDNANN.RMSSD.HRV =8 b, 2 R L5 1t

FRX(P>0.05) s R J5 6 A~ HA W4l SDNN, SD-
NANN.RMSSD.HRV = iR T+ &, 2 7A
Giit# L (P<<0.05) s RJ5 6 D H o 4 SDNN,
SDNANN .RMSSD.HRV = 854 A T T . £ 5%
HEit2 8 X (P<<0.05); RJ5 6 ™ H & KA
SDNN,SDNANN,RMSSD.HRV =45 %& T X
M, 2R A G E X (P<<0.05), WL 3.

2.4 CRT @& LB ARATM4 LVEF,
LVEDD,LVESV NYHA /0> 3 140 % e85, 22 5
TG E L (P>0.05); KRG 6 A R4
LVEF.LVESV AR HiH# .LVEDD.NYHA .0 Jj fig
I PR T N 2 R A SRR L (P<<0.05);
ARJF 6 4~ H R4 LVEF K §j F [, LVEDD,
LVESV NYHA IG5 PR T . 2 R A
it # B (P <<0.05) s RJF 6 A R4 LVEF
m TR N4, M LVEDD, LVESV.NYHA > 3 fig
EH R T RN, 2 7RG 5% %8 L (P<



Ellto i E2 % 2023 £ 3 A% 44 %% 6 1 IntJ Lab Med,March 2023, Vol. 44,No. 6 < 701
0.05), W4,
*3 CRT £:# HRV LB (x> *5)
21 51 n i 1] SDNN SDNANN RMSSD HRV =54
EER e 82 A 99. 14+ 14. 21 88.09415. 67 22.92+5.35 17.49+3. 21
KJg 6 4~ H 108. 87+14. 31 102.27+£13. 21 27.1846. 87 21. 9844, 64
TG R R 41 36 A Hi 98.27+13.75 87.48414. 86 22,2145, 48 17.08+3. 24
ARG 6 4~ A 76.19+12. 88 71.82+13.73 14.9245.12 13.1943.67
¢ 11.764 11. 392 9.592 10. 060
P <<0. 001 <<0. 001 <<0. 001 <<0.001

x4 CRT B2EDINEELE R (£ 5)

2151 n s [ LVEF(%) LVEDD(mm) LVESV(mL) NYHA 0 H 66 ¥ 53 9%
A R A 82 b N} 29.1845. 91 72.1947.63 218.98+63.12 2.54240. 37
AJg 64~ H 45.2146.19 59.2146. 38 172. 19459, 24 1.6840. 32
Jo 4 36 A i 30.21+5. 82 72.09+7.72 220.71+62.76 2.514+0.43
A6 1H 22,1745, 11 78.98+7.94 256.98+63. 21 3.08+0. 40
¢ 19. 581 14. 355 7.013 20. 232
P <0. 001 <0. 001 <0.001 <0. 001

2.5 I3 Gal-3 . MMP-9 . HRV itk #8455 CRT Tt
SN EFRRRE A S TE I Gal-3.MMP-9, HRV A

SHEAEBEE T CRT vt REE 89.0%  FF
SR 4%, WET.HEI,

WiEFR 5 CRT X/ WM LVESV.NYHA >3 figF %5 & Gal-3.MMP-9,HRV BHgi #5475 CRT
R EIEML, WWES, 7o I B AR B 4E K 1
2.6 CRT Jx W Logistics BIH M8 1L Gal-3. e LVESV NYHA 03I 8 -3 45 %
MMP-9 % HRV A} 345 7 /2 CRT [ by s bl , P : P
KHNEP<0.05), WFEKe6, Gal-3 0. 499 <<0. 001 0.497 <<0. 001
2.7 L3 Gal-3.MMP-9.HRV B8 45 F5 #i i CRT MMP-9 0.415  <€0.001 0.422 <£0. 001
K PE G R E LTS Gal-3 FiI CRT J2 % M 1Y SDNN 0.510  <<0.001 0.335 <€0.001
R 76. 8% A 80. 6% s MMP-9 il CRT K SDNANN 0.440  <<0.001 0.426 <<0. 001
@;ﬁﬁ/ﬂiﬁiﬁ 84. 1y . %EE 86. 1% ; HRV E;J—jjjkj:g RMSSD 0. 375 <20. 001 0. 365 <0. 001
FRFI CRT 52 ok R B 58. 5% 4 S iF 88. 9% ; HRV =f#84  0.451 <<0. 001 0. 396 <<0. 001
K6 CRT & M Logistics B34 %7
% B SE Wald X* p OR 95%CI
Gal-3 0.751 0.225 11.111 0.001 2.120 1.334~3.228
MMP-9 0.967 0. 239 16.318 <£0. 001 2. 631 1.462~3.738
SDNN 1. 201 0. 286 17. 684 <£0. 001 3.325 1.822~5.584
SDNANN 0. 649 0.228 8. 080 0.005 1.913 1.172~2. 867
RMSSD 0.712 0. 229 9. 700 0.002 2.038 1.302~3.190
HRV = M55 1. 400 0.413 11. 468 0. 001 4. 054 2.209~11.165
LVEF 0.476 0.307 2.393 0.122 1. 609 1.117~3.728
LVEDD 0.372 0. 246 2. 286 0.131 1. 450 1.104~2. 893
LVESV 0.362 0.257 1.987 0.159 1.436 1.110~3.036
NYHA .0 Hy 58 44 53 9 0.572 0. 341 2. 808 0.094 1.771 1.082~4.120




. 702 R E ¥4 20234 3 A4 44 %% 6 4 Int J Lab Med,March 2023, Vol. 44,No. 6

x7 miE Gal-3.MMP-9,HRV BHEIEHFEF M CRT

= Rz s R 0 (B
- RigE FESE
Bty AUC  SE P 95%CI
0 (%
Gal-3 0. 813 0.045 <<0.001 0.724~0.902 76.8 80. 6

MMP-9 0.880  0.041 <C0.001 0.800~0.960  84.1 86. 1

HRV mHs$EFR 0.797  0.042  <C0.001 0.716~0.879 58.5  88.9

A 0.952  0.020 <C0.001 0.912~0.992  89.0 94. 4

BHELTR
Gal-3
= = MMP-9
:HRVAHffﬁ#Eﬁ
—BEY
0.0 . T T T T
0.0 0.2 04 0.6 08 1.0
1-$55E
& 1 & Gal-3.MMP-9,HRV BHEE#ZEFM CRT
= N2 R I PR 1B
3 i i

B BN % R K R CHE L R 5 ETH
#E CRT 2R P FHIRIY CHF A M £, 4
I PR KB B UE . CRT AT 8038 8 0 = U4 A Al 45 L 48
Fhoo ik LR R E WU HIR R A 4 30%
FEAT BB ST CRT 697 JC KN » HOKT e PEAf B B0
P2 H TG A PR G T A R, ARk,
B A LB CRT B M B0 46 A 2 A QRS B
FRLDIHEE NYHA 202 \LVESV % (5 #0258 I A
FRAEEY e TR A O A AR O CRT WM B A

Gal-3 Ay WG 40 H 43 00 B4 mT i P p-2f FUR AT 5 %t
ERESH Y E R BEHS MR h G Kb, &
& UL YA B ST FE R R L I R S 4
Gal-3 78 CHF B L3 58 & 3235 4 iF RAE 7
FIB RN AL i 0 (LA 4 AR T 0 LET 4k 4k 2 )
W BEARE 5 K 0 1 B2 IR 0 SRR T il kg
H A ARG 8, Gal-3 5 i PO WL B B % &
P B PIAH OC L Gal-3 12 W0 1 32 35 19 12 Wi b o
OB BRI GNG K R R 56 B B A B
1717 440 0 A7 TR 2 A 50 U 435 4 K% B R ik 7 Y R 43 =2
— . 7fii MMP-9 7] 2 5.0 L 20 M 1 35 J5 A% 4 4 ik 1) TG
L FE S &0 WL AN R T 51 R T BE R A . 7
NANDI % 22 35 4 55 v, SR Cox 43 #f MMP-9 /]
FU CHF 16 38 4= W05 254 » 51 335 MMP-9 ZK-E- 38

O EFEPIE . A, A W IEHGE 5K O L
R E L ILYE MMP-9 59 = Rk L BT N BB T
D ER AT R B ETY . B IE Y Gal-3,
MMP-9 /K %F #i i CHF J7 303 B — & # B,
A4S R R A N A L Gal-3, MMP-9 7K -
T I R N4, 25 54 it 2% 2 L (P <<0. 05), #&/R
Gal-3 .MMP-9 /K %F CRT 3497 I b v 592 Wr B
— R FME

HRV AT PFAh A 3200 48 2 40 00 8 16 1 L 60 ik 58
TR 2R GE T KR 28 1 K ) BT v e PR AE A R
WA, I H EMA RGN EZE . HRV
EAENG R 32 B A S an X sed 00 995 e I 45 = s
DIRE S W HA A s Wit (s Wi 5 i k&
M. CHF @ O IRe AL HRV B 55 B2 T
Rk, O g s by XSS = T o EL DR ) o 8 A B 2
WES . TR, REV I A B, CHF 35 A A
FREE HRV TR O YIRER 22 HRV AN [R] B BB, H
50T E g R GRS L AR A5 R & B A RN
4 HRV B8 bR & T N 4 . 22 5 A8 Gt 2# 5 X
(P<20.05) ,#&78 CRT 67 JC I W 1k 28 55 BRI 5 O
DIRETC M , B ARG AR UK -5 HRV B 5l 46 A
SR RS G S0 D e 5E 45 A 4E L A R
20 LVEF @& T N 4, i LVEDD, LVESV,NY-
HA DU E A % m TR N4 . ZRARIT*E
SC(P <20, 05) Ut WA 2 I 41 8 3 0 ) 6 36 B 47 5 4
B0 WESS ) e e de b 3 o i CRT A i vk
B ML Gal-3 . MMP-9 Kt 3 J 07 M B 38 48 A B
M, I RARGE . HRV B 848 A 2 B 0 ) 2 58 75 1
T v o O LA 35 o 0 W ) A JERpp 8 3 o
FETRE.REMAIRE T RSB EEME R T, I
LA 2e sk Sy Tt L BB LR T AR 2 Hh B0
JRH O AT i R E IR 5 R N B 2R R G
Ak 375 & AV U 40 6 86 5 L 20 i A0 L i P MIMIP-9 5 %
Pk RO LA 4L R 0 EH I Gal-3 5+
H L ME CHF B4k, SOARWFRE— 2 &8, 7 Gal-
3. MMP-9, HRV W I 48 #7 5 CRT J& Jx W
LVESV . NYHA .0 BE-F- 15 73 G 5 TEAH G, $2 7 1M T
Gal-3.MMP-9 & HRV 35458 5 CRT JC 2 W M
% LVESV NYHA 0 IR -3 53 90T B % DI AH G

% Gal-3. MMP-9 & HRV Af 38 4§ #5 J& CRT
F2EPE A b ST A 6 & (P<<0. 05) BB BE CRT i
PEAS AL R 8 bR 78 O LT 41k K0 25 5 88 5 1f ] RE
FEAEAHBAR T, R B0 Dy fig ™ 5 AR B2 5 i — 2 ROC i
LT oR, MW Gal-3 T CRT & P 1) R 8%
76. 8% RS 80. 6% s MMP-9 il CRT Fz v 1 Y



EfRbEFEF 202343 A% 4%5% 6l Int] Lab Med,March 2023, Vol. 44,No. 6

+ 703 -

R 84. 1% FF 86. 1% ; HRV I B 45 Hr il 1)
CRT J b PE Y RUE 58.5% 51 88. 9% ; = #15
PREXA TN CRT K2R A R B 89. 0%, 4k 57 &
94.4% .5 ENINA 2™ MCALOON %2V 45 5# 45
We—, R A L B CRT IR 97 A3 0 1 B
D UIRE B3, O % B R, M Gal-3. MMP-9 K&
HRYV B 38 46 A5 32 37 32 305 15 8 30 [ 42 % 1 R 35 Ar X
CHF & CRT Btk B A7 — & B A .

ZE LR, I R 7T 38 o K U Gal-3. MMP-9 B &
HRV B Ar3R 5k #ll CHF &% CRT &M%,
PLFE S 00 F 0, B3 TS . (H AR T B AR D
T RBEA Sl E — 25 96 30E 5 A BT 5 Bifi 37 ik 1) %658 4
CRT B M vPAk A 1 5 52 22 P IX] 3% 5 o 1 ol A4 1k
NG N E SN SV EESE S LR S a2 1 ST

£ % ik

[1] SINNENBERG L,GIVERTZ M M. Acute heart failure
[J]. Trends Cardiovasc Med,2020,30(2) :104-112.

(2] ol B m. 00 il pg b RRA T B sk R LT ], wh O i
RIS ,2021,19(12) :1062-1066.

[3] PALMIERO G,.FLORIO M T.RUBINO M,et al. Cardi-
ac resynchronization therapy in patients with heart fail-
ure:what is new? [J]. Heart Fail Clin,2021,17(2) ;289-
301.

(4] TREELL IR E M T4, 55, Lorenz AR B TEM V.0 J) 32
Vg FR A 0 R S M A3 A e g AT SR LT . i AR R S B B2
2 43,2021,20(8) :838-841.

(5] A/ X ZR. SZ5 .0 B 18 HRV 5 08 5 i H 9 B B Y
SE 0 BB I Y R O R T ] o0 il R A B 2 AR K
2021,30(1) :60-63.

L6 HRngud, gk WA e, 2 ot dlw vt [0 280 i fig Dot 4 66 oy K B2 >
FLBESEAE R 3 g M0 il g e R 38 [T ). REBE
BRRAE2 M ,2021,43(4) :317-321.

(7] BAH . TR, T 0T, 55, v MMP-2, MMP-9 J NT-
proBNP 718 P .0 07 3 35 8 3 Y 2 35 B G ML AT 5Y
(I, BRI BE 245 A 4%, 2018, 27(35) : 3941-3945.

[8] TORVIK D,AMLIE J P,IHLEN H. Severe chronic heart
insufficiency NYHA (New York heart association) stage
-1V :aspects of treatment[ J]. Tidsskr Nor Laegeforen,
1987,107(27) :2297-2300.

[9] MCDONAGH T,DAMY T,DOEHNER W,et al. Screen-
ing,diagnosis and treatment of iron deficiency in chronic

heart failure:putting the 2016 European Society of Cardi-

ology heart failure guidelines into clinical practice[J]. Eur
J Heart Fail,2018,20(12) :1664-1672.

[10] #MNET, T BEHE. fQRS X CRT # A J5 % #h 0 HE 2K 5 % B 1Y
T AT ], 6 PR 2 A 7, 2019, 28(1) 1 18-22.

C11] s e, ok il W 2% BH L 55 CRT AR5 M A .0 Zh RE X
78 g e K R M R AR DG HELT ] O A% RE 2019, 31(2)
144-147.

[12] S, B30 B 0 T P N BT AR R 2 Sk FLp Bt
$F-3 FA KA B F-15 780 1 35 38 1 R aE R
[0, 0 fi 1 % 956 2% & 2019, 38(7) - 817-820.

[13] EfZFR . HEZ 5. EFIMEER 3 EK
PH 715 ¥k B2 5508 0 Ty 0 o A8 3 ™ R BE R R OGP 43
Bt B LI PR 32 W7 0 (8L . 04 R 0 IfiL 8 995 2% 7, 2022, 28
(1):59-62.

[14] X048k £r, & shosth, & B 4 5. e i .0 L A8 2 1M 0
DKK3.Gal-3 RIEKF K5 LEEMH KRR KRR
BIRIA,2022,35(2) :59-62.

[15] NANDI S S, KATSURADA K,SHARMA N M, et al.
MMP9 inhibition increases autophagic flux in chronic
heart failure[J]. Am J Physiol Heart Circ Physiol,2020,
319(6):1414-1437.

[16] PEF X, Al ATFI 9, 45, MW KR Bt Bt 4 )8 85 1
Wit 9 7E L FE A L0 Ty 32 38 i A8 b K B SCLT L e IR LR
243k ,2018,36(6) :432-437.

[17] EFRAT AR e, 2R 0%, M M0 ) oo B 3 0 R e
S C biE A M OHRER R LT P EE . 2018,
19(7):93-96.

[18] KOSHY A.OKWOSE N C,NUNAN D, et al. Associa-
tion between heart rate variability and haemodynamic re-
sponse to exercise in chronic heart failure[J]. Scand Car-
diovasc J,2019,53(2) :77-82.

[19] X &%, 4L BRIk, 4. 0 R A R MK A& NT-proBNP
X0 3 52 9 s N B A U AN (B LT . e 3 R 2 B o
#%,2019,44(9):1166-1169.

[20] ENINA T N.KUZNETSOV V A,SOLDATOVA A M,
et al. Gender in cardiac resynchronisation therapy[J]. ]
Cardiovasc Thorac Res,2018,10(4):197-202.

[21] MCALOON C J,BARWARI T, HU J,et al. Characteri-
sation of circulating biomarkers before and after cardiac
resynchronisation therapy and their role in predicting
CRT response:the COVERT-HF study[]J]. Open Heart,
2018,5(2) :e000899.

(Wi fs B 31:2022-06-30 &1 B #1:2023-02-09)



