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Efficacy and safety of vericiguat added to GDMT regimen in the treatment of heart failure with reduced
ejection fraction

ZHAO Xingyuan', CHEN Xiangyan', HU Nan'*, WANG Liying’, XUE Hui*, XIA Zongling"* (1. Dept. of
Pharmacy, the Third Affiliated Hospital of Soochow University, Jiangsu Changzhou 213003, China;Z2. Dept. of
Pharmacy, the First People’s Hospital of Changzhou, Jiangsu Changzhou 213003, China)

ABSTRACT OBJECTIVE To evaluate the efficacy and safety of guideline-directed medical therapy (GDMT) combined with
vericiguat in treating heart failure with reduced ejection fraction (HFrEF). METHODS A retrospective study was conducted on 346
patients with HFrEF who received standardized diagnosis and treatment at the First People’s Hospital of Changzhou from January
2023 to May 2024. They were divided into standard treatment group (n=215) and vericiguat group (»=131). Patients in the
standard treatment group received GDMT, while patients in the vericiguat group received GDMT combined with vericiguat.
Propensity score matching (PSM) was used to balance confounding factors between two groups, and the effectiveness (including
outcome and prognostic indicators) and safety (occurrence of adverse events) of both groups were evaluated. Kaplan-Meier survival
curves for primary and secondary outcome events were drawn, and the influential factors of primary outcome events were screened
through univariate and multivariate Cox regression analysis. RESULTS After PSM, there were 100 patients in the standard
treatment group and 100 patients in the vericiguat group, and there was no statistically significant differences in baseline data
between two groups (P>0.05). During a l-year follow-up, there were statistically significant differences in the cumulative
incidence of major outcome events between the standard treatment group and the vericiguat group, cumulative incidence of
hospitalization events due to heart failure, changes in N-terminal pro-B-type natriuretic peptide levels before and after treatment
between the standard treatment group and the vericiguat group (P<<0.05). There was no statistically significant difference in the
incidence of adverse events between the two groups (P>0.05). Multivariate Cox regression analysis results showed that left
ventricular ejection fraction <35% was a risk factor for the occurrence of major outcome events within 1 year [hazard ratio (HR) =
2.090, 95% confidence interval (CI) : 1.175-3.718, P=0.012], while the use of vericiguat was a protective factor for the
occurrence of major outcome events within 1 year (HR=
0.505, 95%CI: 0.284-0.899, P=0.020). CONCLUSIONS
Compared with GDMT, GDMT combined with vericiguat can
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S 1Ml 43 BB AR 7500 7 5 3 (heart failure with re-
duced ejection fraction, HFrEF ) ELAG %5 155 1) & I R FBE
T8N, H 2SI FE K BT R, J2 I R IA T I MR
JUEITAE R L) B 32 AAKBH I 77 (beta blockers, BB) | ML
gk 2 %% fL i 30 1 77 (angiotensin converting enzyme in-
hibitor, ACED)/IfiL 3 & 7K & 11 32 {4 BH.# 71| (angiotensin II
receptor blocker, ARB)/Ifil & % 7K 3 52 (4% - i M JOK A 410 1)
71| (angiotensin receptor-neprilysin inhibitor, ARNI) £k j7
JT 38 3 3% AR 45 1 7] (mineralocorticoid receptor antago-
nist, MRA) 57 2 5 p 7] % i £ 11 2 30461 551 (sodium-
glucose cotransporter 2 inhibitor, SGLT2i) A #% 0> 1Y 45 Fd
18 5 W 259 6 J7 (guideline-directed medical therapy,
GDMT ) i # k3% T HFrEF S ST ", (B4 S5
B i — 20 T e A B DRSS 1 25 [ R

AT VIR — P R S R EMEE (soluble guany-
late cyclase, sGC ) il 5 , i i il PO P46 sGC, A 2L
B2 — A A -sGC-F IR & 15530 i, e £l )~ 2 36
BRIR 2 1 A2 B, B 2R B O WLEF 44 HGE O WL
JEALGZE IR H W, VICTORIA I RIS TESE T 7
PRUEIR T S L I5¢ ) 4k 57 PO WICAT A7 R4 R AIX HFrEF f8 3
PRLC I D PRI P T B R0 7 s i (3 e 1) 2B 28 [ e
W17 HEBA RGP v SR i RIS 1 ™ 4 A
VEFRIE S FLAHE TR 0 B Sk Candi g & 9k S
HZREVE A E 225, R EOR I 25 5 A SN I RS
BT AT REAFAE SR BRIy St A S rh 4k ST
PUNIIAYT HFrEF (YRR 2 0CTE THatbndcg"” " At
¥R i) 343 VC B (propensity score matching, PSM ) i
VIV 2 [B) £ 8 B SRR AR, TRl 1 AR, B SOOI S
S5 R, i 7E GDMT J5 S 55l Ehn R4 7 vawiTE
HFrEF AR B A 80t 2 4t , LU oA HFEF [
RIGTT PR AL B 275 HEsh 2 57 VA WA & R H .
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ABIETE A [ BRPERTTE . BEFE 2023 4F 1 H 2 2024 4
5 HFEH INTTEE — NREERE (LA AR Ape ™) #2232 Fli
K27 B HFrEF (5 346 I g B SE X 4, (83 A DG KL
PE T B 5B RYCREE . AR LA HH
Az a5 (2024) B 21545 ]

AT I AFRHERSE : (DA CHELG T 20812
Wi FA YT 4 B 2024) ol 7 35 v 2 bR e (2) 4F 1%
=18 % 5 (3) L E M 2.0 i 22 (New York Heart Asso-
ciation, NYHA) L HJBESF N [T ~ IV 45 (4) 22z 5 i3
i (left ventricular ejection fraction, LVEF) <45% (5) i
W0 T s AR A KB YT e SRR 5 (6) 352
WY LAERBEDT (BT 12 B A F s SRl T ) 5 (7)HFEF 136
777 % GDMT J7 8 5AE ULl b fin I 4 7 pa k) 7
%o ARWFEHEBRAREALES < (1) [R] Bt H A sGC
BRI R 5 (2) U 46 TR <90 mmHg (1 mmHg=133.322
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Pa) [H) £ 5 (3) A B /NER U 12 %R (estimated glomerular
filtration rate, eGFR) <15 mL/(min-1.73 m*) i 58 ; (4)

IR (B) e PE A 2528 Rk (6) 9k
s TR 2
1.2 Fix

1.2.1 5%y

MR8 FH 2575 28 A TRDHE B8 8 o0 bR e R T 4 e
SEPHWRA , Horb AR TR T 4 8 R H GDMIT (25 ) 45
BB.ACEI/ARB/ARNI MRA SGLT2i) J7 4, 4 37 PG WRZH
B R T GDMT Jint FH 48 7 VAW (R it 44 < O T[], 728 ]
Bayer AG) /7% 47 VEWIPI LA IR 8 2.5 mg, qd;;
A0 0L RS I PRORE PR 1) RSl 2% 3 G 1) 5
mg, qd; I HE5 o 10 mg, qd. T 2591 FH 2
ARG T 16 S 2 B B
1.2.2 BoRhldE

WCAE BB 3 R SR TR (38 Ok BB B A BE R A B TR S
G50 A FE—— (1) N2 RAE AR M5 AR E R 4L
(body mass index, BMI) WK 5 R 52 5 (2) 0o JIEAH G
WEDFE AR 02 W R BTk ONYHA DI RE 9
LVEF ., /£ % &7 ik & ] 4% (left ventricular end-diastolic di-
ameter, LVEDD) . Z& Z I 4 K N 42 (left ventricular end-
systolic diameter, LVESD) ; (3) & JF4E : O H O
Joa PRI | I O UL I e g 18 P T RE N
45 (4) 530 25 K A 48 b 220 56 AR i i ) 9 O T 4 (N -
terminal pro-B-type natriuretic peptide, NT-proBNP) . Il
ZIHEH \eGFR AP IML54; (5)1A) 77558 R HIGDMT Al
D MASBIRIRTT 254 CBLFE R PR IR 25 Bl M
RGW) )IRIT , UL S B 32 A A B R 5 52 BR B 4% (im-
plantable cardioverter defibrillator, ICD) V&7 . #5520 I
] 251AY7 (cardiac resynchronization therapy, CRT) %5,
1.3 EMIERR
1.3.1 AR R

(D& fabr . FEEERFRIR R VAR N LG T i
BEol O M A PR T B A 2 i S IR EE S IR g A 46 32
BLLE Ry PR IR A AL RGR 4 (PRLCs I 3 vy £ g A4 Fr
MAEFET-FAF) RO Ty s BB S T F
5 (2) WS FIWrE bR 3697105 NT-proBNP 28 {L {8 i
PO B E S B L GRY7 TS 9 LVEF \LVESD .LVEDD
AUAE ) BORYT IR NYHA D IIRE S B0, . NYHA
D UJRE T RIS E—— 3 s 2 e D L A
B G, TER: ECEBOEA s BARUR (%) = (i
B30 B B BB B X 100%™, 1A Fs FI B8 b
o IRYT IS A IR PRI R DT 6 1 H B HEF TR
1.3.2  ZeMiRtr

DI R F A R A G 0 S BT 48 e AN R
BLFE FBE R AR R0 B D RE R0 K FL A T 3R
BLEEE. S HE AR R B PER PR AE" WA R0
o TR /N 4, I3 HR AR K AR
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AHFSE R FH PSM 5, LA 12 1 4B DE e i (R i
0.02) P M ZHIR 22 A 28, /D e o PIMAS T G456 AR 1%
PRI BMI L3R Y46 1 &7 ik e ONYHA O DI RE /34
LVEF .LVEDD ,LVESD \.0>f#t2 % el O RS L
I O U IR B e 481 B g AN 4> \NT-proBNP,
[[[Lqé%u ¢GFR . BB, ACEI/ARB/ARNI . SGLT2i ., | j&

| WENE2E25%) ICD M CRT 45 . X T340 s e g 55
&t(<20%>,zﬁﬁ§$ﬁ%&%l\ﬁwﬁ ]t 3 3
ERRIEAL 22 ST DC FC 25 A T I PR 5, ARl
Z 5 <0.2 B, FRIAS A (8] 3 fa T —3",
1.5 SitERZE

% F SPSS 25.0 Hil GraphPad Prism 8.0 #4455 3143
FrEdiE . FF A IES TR DL X £ 5 3R,
2 IV1) B SR FE 9 ik ST REAS ¢ G 36 3 A 25 0 A Y 6 k)
P M (P, Prs) 7R , 41 [0) b 382 R H Mann-Whitney U K
5o THECTRH UGB 2 (%) Fm , R ¥R 56 o E5t

25 JRy 6 A e A HE 0 45 T 3 44 i) Kaplan-Meier A 17 i
2k, I8 1 log-rank K5 35 73 B 11 Ze 2 0] 9 22 7 02 75 HAT
GeiteEE o XAl R B A A S SR ) AR R R AT R
K Cox [A1IH430HT, X P<0.2 (A8 i it — AT 2 &K
Cox 115 437, LA 26 40 37 52 i [ 22, 435 5L DA RURS: L
(hazard ratio, HR) 1 95% {5 [X [f] (confidence interval,
CDFRIN. KKifEa=0.05,

2 4R
2.1 BEELZEAM

PSM A1} , #3944 HEBR E S g0 A 22 35 346 f41], Horpg
WEYRYT2H 215 9] 2k ~r PEIIZH 131 451] , PO 2H 58 3 BMIL, /0>
R GEE Gk RS SRR R 22 A SRR X
(P<<0.05), HWZH 53 1Y BMI 0% | LVEF 283843 244
PRl 2% 505 >0.2, PSM Ji , bRifE VA TT 41 F4E 7 pE I
ZHHRFE 45100 191, 20 5 3 FR LR VORI LR 22 3 B 48
TR E X (P>0.05) , HASHA bR EL 22 S E /N T
0.2, R A A Ay, HAA AT et . S5 2R IL3R 1,

*®1 PSMuIGEEEZZNILE

il PSMii PSM i

) PR (i=215) S EmA (i=131) iz P FRERA AL (i=100) Y3 4L (n=100) iyl P
(et 654311477 628741429 —1585 0.114 6250+1551 03.54£13.88 0500 0618
S(%) 157(73.0) 103(78.6) 1.368 0242 80(80.0) 78(78.0) 0121 078
BMI(x £5)/(kg/r’) 24701388 25954499 2594 0010 2549+4.04 25414474 —0131  08%
AARL/(%) 66(30.7) #(328) 0.171 0680 37(37.0) 35(35.0) 0087 0768
HEL(%) £(193) 3(176) 0209 0.648 24(240) 19(19.0) 0741 0389
L% (3 +5)/(/min) 924742112 84791799 —3463 0.001 86.52421.85 86561871 0014 0989
e (v £5)/(mmHg) 1317142203 125.16+19.96 -m 0.006 1288342140 1269042024 —0655 0513
AFIRIE (v £5)/(mmHg) 824111684 78.10£ 1402 —2459 0014 81621 17.06 7978 %1453 0821 0413
NYHADIIREAIUH(%) A <0001 1332 0514
[ 53(247) 33(52) 33(33.0) 26(26.0)

1% 57026.5) 64(489) £(420) 4(440)

Ve 105(48.8) 34(26.0) 25(25.0) 30(30.0)
LVEF(x £ 5)/% 35004732 33214679 -2.265 0024 33584755 33634646 0050 0960
LVEDD(x +5)/mm 60214831 64594823 4764 <0001 62.91+8.54 62684739 0204 08%
LVESD(¥ £ )/mm 49691893 54174895 454 <0001 5236497 52354836 —0008 099
LEKHI% 64(20.8) 41(359) 1395 0238 36(36.0) 36(36.0) <0001 1000
AR %) 108(502) 54(412) 265 0.103 B($0) 41(410) 0323 057
KR (%) 63(293) 38(29.0) 0003 0953 27(270) 30030.0) 021 0638
LRI (%) 143(66.5) 79(603) 1.364 0243 60(60.0) 64(64.0) 0340 0560
‘bﬂﬂfpﬁ/fﬁﬂ(%) 14(65) 2(176) 10399 0.001 11(11.0) 11(11.0) <0001 1000
AR B 33(153) 10(7.6) 443 0035 6(6.0) 10(10.0) 1087 0297
T;-‘%ﬁ’%wﬁ%%/fﬁﬂ(%) 41(19.1) 26(198) 0032 0859 16(16.0) 18(18.0) 0142 0707
NT-proBNP[M(Ps, P;s)}/(nglL) 4810.0(1 810,11 300.0) 2410.(768.0,6 360.0) 4113 <0001 3345.0(1162.5,6 640.0) 31000(801.5,6 847.5) 0737 0461
AT A[M(Pss, Prs) ] (glL) 135.0(119.0,148.0) 142.0(1280,155.0) -3328 0.001 139.0(126.5,152.8) 1400(128,5,151.8) 0045 0964
¢GFRM(P.s, Pss)]/[mL/(min*1.73 m?)] 702(45.6,909) 74.1(56.1,88.4) -1037 0300 772(558,91.7) 743(57.0,85.7) —0706 0480
MLHIM(P.s, Prs)]/(mmol/L) 39(37,42) 39(37,43) —0.042 0966 40(37,42) 39(3.6,43) —0034 0973
TL4A[M(P.s, Prs) ) (mmolL) 139.8(1376,1419) 139.5(1378,1413) —0937 0349 1404(1376,1424) 1400(1378,141.5) —1315 0189
BB/ (%) 176(81.9) 115(878) 2138 0.144 82(82.0) 87(87.0) 0954 0329
ACEVARB/ARN/(%) 157(73.0) 112(855) 7319 0007 86(86.0) 83(83.0) 0344 0538
MRA/H(%) 207(96.3) 127(9.9) 0.108 0742 96(96.0) 96(96.0) <0001 1,000
SGLT201(%) 160(744) 113(86.3) 6.856 0.009 83(83.0) 85(85.0) 0149 0700
ilrsilia) 179(83.3) 104(794) 0817 0366 80(80.0) 81(81.0) 0032 0858
VB2 (%) 153(712) 81(61.8) 3037 0072 63(63.0) 68(68.0) 0553 0457
SUMRZZI (%) 110(512) 59(45.0) 122 0269 B(80) 50(50.0) 0985 0321
1CD/f(%) 9(42) 7(5.3) 0247 0619 6(6.0) 5(5.0) 009 0756
CRT/f(%) 1(05) 3(23) 2373 0.123 1(1.0) 1(1.0) <0.001 1,000
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BETT AR, EEERAR bR AR HERTT éﬂ%‘nf&jﬁ
WA E A28 F M R E RN ERH G
(34.0% vs. 19.0%,P=0.011) , KEL5 g R ,Wﬁzn
I7 LR ST P B8 RO S R AR B S BARUR
RN EFA LG X (31.0% vs. 17.0%,P=0.025) , T
DM FET- S BAUE AR (6.0% vs. 3.0%) ([HL.0 T3
U A B S B A 2R (10.0% vs. 4.0%) | %.Wﬂi$
P B R R (11.0% vs. 4.0%) N 2E F LG5

(P>0.05), Z5R I 1R R A G- L fatn ) .

R [ B [

— 7 PEURA = 237 PEURZ
§ 30 log-rank P=0.011 § 30 log-rank P=0.025
£ b
X207 o 20
= =
B 10 4 % 10
0 . . . . 0 : r r |

S

3 6 9 12 0 3 6 9 12
Bt i)/ A Bt/ A
AR BL R B. L0 Sy e ke 1

E1 Kaplan-Meier B2k 5> #7 &

2.3 FGFIBTIEFRIL R R
PR EIRYT AT S AY NT-proBNP ZE (LA L4, 22 5+
BG4 L (Z=—2.001,P=0.045) , WiZH ¥ IATT
B J5 B LVEF. LVESD. LVEDD 2% fk. 1 VL & 16 97 5
NYHA O IIRE /35 1) A SR e, 22 R gt
2P X(P>0.05), 452,
R2 WABREWEFIBIERLELE (n=100)

Bif FrlERsTAL ey AL vz oop
NT-proBNP L[ (ng/L) —314.50(=2707.50,225.25) —=990.00( =3 181.75,~111.25) —2001 0.045
LVEF k(% 6.0000,13.00) 7.00(0.25,13.00) =077 0467
LVESD At */mm -3.00(—8.75,1.00) —400(=700,0000  —1243 0214
LVEDD Ak i *mm 0.00(=6.00,2.00) =200(=675,175)  —1531 0.126
NYHA LIRS E 57(57.0) 67(67.0) 2100 0145

i

a: BAELIM(Pos, Prs ) 371 5 b BHE LABI (%) FoR o
24 BREEWRER

BRI AL S P ZEL A (L 2R 0
A K HL A RS LR B 1 /11 2 /N S0 %
i%?tlﬁic 2 BTG X (P>0.05) 5 ot 76

RS TR T2 M B ) A
‘Ro TV ETS
£3 FARSREEMEEHRLE=100,5(%)]

ARRES M kR Sar puRal e P
L /1% 4(40) 9(9.0) 2057 0.152
TV 0(0) 0(0) - -
i /1% 9(9.) 5(5.0) 1229 0268
/N 1(1.0) 0(0) 1.005 0316
Bt IE 2(20) 6(6.0) 2083 0.149
V% 1(10) 2(20) 0338 0361
kbgREL % 9(9.0) 9(9.0) <0001 1,000
V% 1(1.0) 0(0) 1.005 0316
— RTHEI AT
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25 HMERERSWE

ﬁﬁéﬂ%&%‘ﬂﬁ@ﬁ" P BMI 45 1] R i &2 A 4
SRR RARAE A e, R R AR AL S FH A
At AT R R Cox [MIH /M. 455 BR, L P<0.2
Ry Ve S A, A \LVEF i FH 4k 7 PE I B R L 5
WMy & A 2 B R R L R A
AZHZ Cox AT, 45K 87w, & LVEF<35% /&
VAR N kAR A LS S 40 E B % [HR=2.090,
959%CI(1.175,3.718) ,P=0.012], fdi FH 4k 7 PEWIE 1 4F /4
KA A LT S AR B I 2 [HR=0.505, 95%CI
(0.284,0.899) ,P=0.020], Z5FEW%4,
F4 FELBEHFMEEZEMEZEZE CoxMANHER

WS PRECxFIAMT  ZHECox MG
HRO5%CI) P HR(95%CD P
FE(>65% vs. <65%) 1.537(0.879,2.688) 0.132 1.256(0.711,2217) 0433
PG vs. ) 07420362,1522 0415 - -
BMI(>25 kg’ vs. <25 kgn’) 142(0.663,1.968) 0,632 - -
LVEF(<33¢% vs. >35%) 2317(1317,4007) 0.004 2090(1.175,3.718) 0.012
NYHADIIREAR (TN vs. T 103(0.598,2.036) 0.754 - -

NT-proBNP(>450 ng/Lvs. <450nglL)
¢GFR[<30mL/(min* 173 ) vs. 230 mL/(min*1.73m’)] 1.714(0.534,5499) 0.365 - -

)
( )
( )
( )
03( )
| o13<0403,2 547)
( )
GDMTIRA A (> =Hk vs. <=HE) 0629(0.296,1.335) 0227 - -
( )
( )
( )
( )
( )
( )

0.979 - -

e PO vs. ABER) 0483(0.273,0.855) 0,013 0.505(0.284,0899) 0.020
LR (R vs. ) 1262(0.725,2.197) 0410 - -
TOHE v %) 1271(0.738,2.189) 0.387 - -
R v ) 1.510(0.859,2.656) 0.152 1.406(0.790,2.501) 0.247
RLE(R vs. 7) 1.067(0.882,2929) 0.121 1418(0.767,2.623) 0265
DI v B) 1.518(0.714,3.224) 0278 - -
— RN AZHZE CoxElIH 537
3 1Tig

ULAESR , E N AN s ia e m S R
T NYHA LINREST N I~ IV 2% 3 B0 T 55k
R F H LVEF<45% [ [, N A2 Z AR IR YT T %6
LR [ R AE ST PR, [ 2023 447 PEIIEE A
T E B H ROk, A B K . Fik, FT R
LA U 5 DAL I 4 ST PE WA YT HFCEF (9 2001
Sz 4, A4 HREF 3677 S Bt B st R4

ARAF LT o, 4 ST VEWIA] I HFrEF (R A
B AR BRI NT-proBNP /K-, iX 5
VICTORIA Il JRAFFE" 45— 3. BT, OA 20 H
TF R T T4 ST PUWIIA YT HFrEF (95T . Zhao ZHF5%
KB, 2 ST P IV A DU B 7 v % O LR BE 7 i 780 L
93 S U JUE IR JS 995 T 500 ) 3 b FBE BT AN 35 5 Zhan
SRR A, 2 7 PG WICAT B T HFrEF 5 f8 £ 5 (132 3
it o B A5 0F B Y2 |, Tian 25" HF 92 £ 9], GDMT 864
Y47 FGWE AT 5 35 MR Ak HFrEF £ % (9 NT-proBNP 7K -, {H
FBE e 03 0 ) F A AR ARG ; [, 25 S LVEF 5
LVEDD 485 #r A& Wat it 2722 5%, X il g 5 H A 4L B 3
O 7 3 P R P W e I R R R . 5P
B X} v [ HFrEF 838 19 LS S8 A i A [m], A58
i3 PSM LR/ P2 FR B I SR 25 5, H PSM A
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AREABR T FiRWF5E . VICTORIA I RBFFEEE H 8w,

2 o 57 B VT I 10.8 S I, S AR T ZHAR LE, 4

S PEWRAE 7 HR B Bl R AR s AR ST LA A it

PR TR A RE DT R (124 A ) o R GEPEAh AL 450 i

EHET RO Ty 3 3 e LA B IR0 T 3 vy A B S5 I DR

L STEN SRR, A E IR T NS 5 6 R4S SR Y

LRI, B 0 it S B P AR

AW LE R F D], X T HFEF B3 A8 TR M
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