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Clinical efficacy of vericiguat in combination with '"Quadruple Therapy' for patients with heart failure
and reduced ejection fraction in real-world settings CHEN Lin", WU Baochuan, WU Shaojun, WANG Yi,
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[Abstract] Objective To evaluate the clinical efficacy and safety of vericiguat combined with the new
“Quadruple Therapy” for treating heart failure with reduced ejection fraction (HFrEF) and to explore its impact on
left ventricular reverse remodeling (LVRR) in patients with different baseline characteristics. Methods A total of
87 patients with chronic heart failure treated with vericiguat at the Department of Cardiology , Nanjing Drum Tower
Hospital from June 2022 to March 2024, were consecutively enrolled as the observation group. These patients
were matched at 1:1 by age, sex, and left ventricular ejection fraction (LVEF) with 87 patients who received the
standard quadruple therapy without vericiguat as the control group. Propensity score matching was used to further
balance confounding factors, resulting in 64 patients in each group for final analysis. Changes in echocardiographic
parameters, liver and kidney function, electrolyte levels, and blood pressure were analyzed at baseline and during
the 6-month follow-up to assess the efficacy and safety of vericiguat. The primary efficacy endpoint was the occurrence
of LVRR. Subgroup analyses were conducted based on baseline characteristics such as age and sex. Interaction

analysis was utilized to evaluate the heterogeneity of vericiguat’s efficacy. Results  After 6 months of treatment,
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the vericiguat group showed significant improvements in cardiac structure and function compared to the control
group. The left ventricular end-diastolic diameter was significantly reduced [ —0.43 (-1.00, =0.10) mm vs. —0.22
(-0.53,0.02) mm, P =0.002], and the LVEF was significantly increased [8.45% (1.40%, 16.50%) vs. 2.75%
(0,11.00%), P =0.002]. The percentage of patients in the vericiguat group who achieved LVRR was significantly
larger than in the control group (46.4% vs. 27.4%, P = 0.011). Multivariate logistic regression revealed that the
combination of vericigual was an independent predictor of LVRR (Model 2: OR = 2.54, 95% CI: 1.29 ~ 5.01,
P =0.007). The reverse remodeling effect remained consistent across different subgroups and was not significantly

influenced by specific baseline characteristics (P, > 0.05). Vericiguat did not affect blood pressure, liver and

kidney function, or electrolyte levels, achieving satisfactory safety, despite its significantly higher incidence of
gastrointestinal reactions (16.1% vs. 5.7%, P < 0.001). Conclusion The addition of vericiguat to the quadruple

therapy significantly improves cardiac function and promotes left ventricular reverse remodeling in HFrEF patients
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while maintaining a favorable safety profile.
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Tab.1 Baseline characteristics of the study population %1 (%)
. PSM fiif PSM 5
WYL (n=87) M4 (n=87)  dZiMH PIH W4 (n=064) R4 (n=64)  HZMH PME

W e s)I% 58.09 +15.82 5824 +15.28 -0.06 0.950 5891 + 1630 57.91 = 15.03 036 0.719
Bk 63(72.41) 63(72.41) 0.00 1.000 45(70.31) 47(73.44) 0.15 0.694
W 31(35.63) 31(35.63) 0.00 1.000 23(35.94) 24(37.50) 0.03 0.855
L] 31(35.63) 31(35.63) 0.03 0.858 17(26.56) 14(21.88) 0.38 0.536
AT (3 +5)/mmHg 123.97 +21.68 124.40 + 23.01 -0.13 0.898 124232287 125.23 +20.96 -026 0.797
FF3KE (x £5)/mmHg 7921 +16.77 79.95 + 18.97 -0.28 0.784 78.45 + 17.05 82.06 + 18.01 -1.16 0.246
0 (x +5)/(R/min) 82.48 + 18.17 85.15 +20.35 -091 0363 82.95 + 19.53 87.11+21.78 -1.14 0258
BMI(x +5)/(kg/m®) 2622 + 441 25.87 +5.64 045 0.652 26.08 + 4.85 26.29 +5.69 -0.23 0.820
A IFAE

] 23(26.44) 25(28.74) 0.12 0.734 17(26.56) 15(23.44) 0.17 0.683

7l 7(8.05) 7(8.05) 0.00 1.000 7(10.94) 3(4.69) 174 0.188

L 46(52.87) 48(55.17) 0.09 0761 31(48.44) 35(54.69) 050 0.479

R 31(35.63) 36(41.38) 0.61 0436 22(34.38) 28(43.75) 118 0.277

R 13(14.94) 12(13.79) 0.05 0.829 7(10.94) 10(15.62) 0.61 0435

LI 34(39.08) 35(40.23) 0.02 0877 26(40.62) 29(45.31) 029 0592
JRE kA

(3 +5)/(mmol/L) 140.62 +2.63 140.38 +3.27 0.54 0590 14055271 140.47 +3.16 0.16 0.872

B (x +5)/(mmol/L) 391+ 044 393+ 041 -029 0770 3.90 +0.47 3.92+0.39 -020 0.842

M (x+5)/(g/L) 141.72 £ 20.61 137.00 + 20.01 1.54 0126  137.38+20.33 139.28 +20.55 -0.53  0.599

JRZ[M(P,g, P,g) 1/ (mmol/L) 7.10(5.80,8.16) 6.90(5.70,9.55)  -0.87 0383  7.25(5.88,8.26) 6.45(5.60,8.96) -047 0.637

WUEFLM(Py, P.g) i (mg/L) 77.00(64.50,89.50)  78.00(64.00,93.50)  -0.23 0.817 75.50(67.00,87.25)  76.00(64.75,88.75)  -0.05 0.962

IREE[M(Py, P,g) J/(pmol/L) 403.00(306.50,521.00) 470.00(350.50,570.50) -2.27 0.023 402.00(288.75,526.75) 441.50(339.75,544.50) -0.95 0.341
eGFRIM(P,, B) J[ml/(min1.73m*) ] 94.00(75.50,110.75)  92.80(72.35,109.65)  -0.29 0.774 95.00(76.83,110.58)  94.00(76.58,111.08) ~ -0.03 0.977

ALT[M(P,, P,,) /(U/L) 2320(15.90,41.60)  25.60(16.10,38.95)  -0.06 0950 25.40(14.90,42.10)  25.10(16.60,35.60)  -0.09 0.929
AST[M(P,,P,) JI(UIL) 20.90(17.40,29.40)  22.90(18.80,31.30)  -1.06 0290 21.30(17.25,29.75)  22.90(19.00,26.90)  -0.31 0.757
DIREIM 374 0291 0914
1 2(2.30) 1(1.15) 0(0.00) 1(1.56)

2 19(21.84) 30(34.48) 17(26.56) 16(25.00)

3 49(56.32) 40(45.98) 34(53.12) 36(56.25)

4 17(19.54) 16(18.39) 13(20.31) 11(17.19)
HAELSE (3 £s)

LAD/cm 471+0.62 4.88+0.58 -1.82 0.070 473 +0.64 477053 -033 0.738
LVDD/em 6.86 +0.91 6.76 + 0.94 0.68 0.495 6.87+0.94 6.72+0.95 0.88 0378
IVSTd/cm 0.84+0.19 0.89 +0.24 -159 0.115 0.84+0.19 0.86 +0.20 -0.41 0.681
LVPWTd/em 0.84 +0.17 0.87 £0.20 -0.95 0.342 0.85+0.16 0.84+0.18 022 0828
LVEF/% 31.14 £ 6.62 31.05 = 6.64 0.09 0.927 30.97 £ 6.86 31.00 £ 6.23 -0.03 0979
LEIRIT

HHI 66(75.86) 69(79.31) 030 0.585 49(76.56) 49(76.56) 0.00 1.000
HE 14(16.09) 13(14.94) 0.04 0.834 12(18.75) 6(9.38) 233 0.127
SN2 25(28.74) 28(32.18) 0.24 0.621 20(31.25) 20(31.25) 0.00 1.000
72259 48(55.17) 45(51.72) 021 0.648 33(51.56) 35(54.69) 0.13 0.723
P/ MR 35(40.23) 40(45.98) 059 0.444 23(35.94) 33(51.56) 317 0075
5 37 R L 5 1(1.15) 2(2.30) 0.00 1.000 1(1.56) 1(1.56) 0.00 1.000
CNERFFE RS 25(28.74) 20(22.99) 0.75 0.387 20(31.25) 12(18.75) 2.67 0.102

TE : eGFR AT /NI A5 ALT : N2 BRI RO Tl 5 AST : RABAIRAIER R 5 LAD : 720 i A% TVSTd « & 5K 2 (] A J5L B2 5 LVPWT :
7758 Je BE T SKAYIRE BE s LV DD « 75 3 KA AR s LVEF : 723 5 i 735
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Y BRAR OCHE M [R5 T R IR T o Bl R
B A AR s JH S D RE | R B K S X AR
HHAT AR S . WS A 2 A
IR :SGLT2i G114+, 10 mg) ; ARNT (V022 [ iy 4
TPIH, 100 mg) ; B 32 ACBHH 71 (BEHIMR FEFEIK /R DR
F,47.5 mg) ; MRA (RPN TR, 20 mg) . 437 PUWK (2
Bayer AG,5 mg) i F « Al 45 75 & 2.5 mg,
BRI 1R, AR 1l DA K ARE R A T 5, 5
SBP > 100 mmHg I 7= 551 & 5 2 J& J5 38 4 5 mg,
FFR 1YR, #5790 mmHg< SBP <100 mmHg M4k 55
1 ;47 SBP < 90 mmHg, £ JAE R W REAR 5 2=, A
SEARIN R 24, Jo T AR SR JS A T . HAs
FIEA 10 mg 38 T RN 3250 &, A4ERRIRYT .
1.3 WZIEAR [l PR S A B2 N 1 &8 it
BE I A IFAE H 2516 B0, DA L 0 BE U5
) W AR (1) M5 0 3l K S50 A8 Ak 38 A2
D N 48 (left atrial diameter, LAD) .47 5k HH == 6]
F% J5 & (interventricular septal thickness at diastole,
IVSTd) | /2 % J5 BE &F 5Kk K ] )& B (left ventricular
posterior wall thickness at diastole, LVPWTd) JEEE
7K AR W N 42 (left ventricular end-diastolic diameter,
LVDd) HI LVEF ; (2) 5256 % 6 & 4 9 22 16, (065
PRE LB R ER | Al 5 /N B3R U 5 %8 (estimated
glomerular filtration rate, eGFR) | ML | #4 | Ifil 21 £
H . TN & 8 & 3% 5% #2 il (alanine aminotransferase,
ALT) Fl K 4 24 12 28 5% 7 i (aspartate aminotrans-
ferase, AST). DLAh, 35 B3 H 25 )5 A& AE Rl
FEAEAR | W38 RO | B IR 2 BR A 2 A e
14 JFRAMARE FETRE A NEE LKL
70 %8 196§ H (left ventricular reverse remodeling,
LVRR) . LVRR % 3N LVEF F+ & > 10% 5§ LVEF
> 50% IR LVDd 45 /h> 10%'

15 ZitrZEFRE it PR HISPSS 26.0 A .
FE B TR IR (x x5) R, SRR /A H
M(Ps, Prs) 7R o SrZEORH I (%) R . AL [A]
FE R HL R ¢ A 56 B Mann-Whitney U £
5, Ar SRR U R T oA g . LRI ER logistic 7]
HHf 5 F L RTe A IR 3R, 2 I F logistic
Wl — 2P %, o3 B #8525 LVRR kAR 2
R CR . BGHITWAHSHIFTETAE, LA
PEAR A8 ST VG IITEAS [R] R v 3 i e 2 S A 108 )
M2, LUIP<0.05AERAGITFE L.

2 #ZR

21 EZMMEHFHEOE BEOHEMLEE
ETHERT 64> H U], 4k 7 vanT 4 &
F OSSR D BRSO BR4H g ok . HUAR SR
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A LVDA B Z AR (P = 0.002) \IVSTd i & 14 &
(P =0.027) LA} LVEF & % F+ % (P = 0.003) . It
A, 2 AR A I R S B 2 45 AR bR A AR 4k
Z BTG L (P>0.05), PSM TG 45250
gER—F K2,
22 HIANMMNEZSEMNEIE S5XHHEY
H L, 47 PEWZ 835 78 6 1~ A 3697 W E] LVRR 9
K FH B (46.4% vs. 274%, P = 0.011) . 3T
I, AR5 i —2 R — G logistic [FIE 207, 25 5%
FEUALE 7 PEWIIA YT X LVRR 2 A 35 5% i (5 7Y
2:P=0.007), PAHZE logistic MH3 6 E T 5
FELE LR R G Lk
LVDd . eGFR /0> lIE B [6] 2536 97 A FF 1 IR ML AE LA
N HESTVEWIAEYT o 2 I EK logistic [FIH#F— 2 50Uk
T 4N VNI LVRR I FRBAE T . 3R 3 Frs, G
T LR R AR A ) (B AL 1) iR J2 90 A P < 0.05
() H At AR B (75 2) |, 4k 7 P IIAR 24 )& LVRR A9
SE TN P F , B PSM RS 45 50— 3,
23 HAANEARKBEETAPNAEESE
MW 76 LR gs LAy eat L Ao it—4
AR T 2 57 VG WICHE AS [R] S 21 A 3l 5% 7 28 FE R 1Y)
JPR (R 4) . R WA B os By
> 65 % % OR = 3.50, P = 0.029; B 1 /B
OR = 2.73, P = 0.010; Y 45 > 110 mmHg /& #
OR =2.87,P =0.007) ,{HrA WA 22 HAEH P
IR IB B ZE (P > 0.05) , $#R 487 VEIX LVRR
(A7 AN 52 R 2 2R R 1 52 1), 78 AS [] 31 441 []
Jo w2 S .
24 REMW RS VEIN B E E R S
B B ek, WO K AN B E R SO
(16.1% vs. 5.7%, P = 0.029) , {H - R A7 5 3% I it 45
25, BRULZ AN, WAL R LA AN RN Y & A e 2
SIXGIEE L (P>0.05), WHES.
3 iTig

AW 5T 45 S UE S < AE AR 4E 52 PR YT 6 4
A5, Bk B HEEF B 0.0 IF Sh Bk W 35 ok
e TECPUBCYT v A RE Al L 6 FH 4 7 P WICAT LAA
A e O R EE AL, HE A OR AE AN 32 FE 4L SBP 1Y)
SO e Ak T, B 4 S PO 2 5 H B Y
I Fs B Dy fig A K FEL A BT 7K T B 2 5 ) 3
5 VICTORIA B ge 25 A0 o WA [R) 2, 3RATT
K M BN B N e 2 ST P WL B A UL o

P O I BRI 5 AT SE SR S LU i
B R — R R 2 T BN AT 10 WL s
EH ATER X0 5 R A JRURS: AR 20 e 1 v
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Tab.2 Changes in the treatment and control group from baseline to 6-month follow-up

1383

M(stv P75>

- PSM iiif PSM i

WL (n = 87) X IRZ (n = 87) 715 Py WEEL (n = 64) XA (n = 64) 1 Py
03/ (P min) -5.00(-13.50,3.00) -550(-17.00,7.00)  -0.08 0940 -4.50(-12.25,5.75) -8.00(-20.00,1.00)  -1.86 0.063
e i /mmHg -4.00(-14.00,7.00) -9.00(-19.00,0.00)  -1.74 0.081 -5.50(-14.50,6.00) -9.00(-16.00,-0.50)  -0.51 0.611
&F3k I /mmHg -4.00(-12.00,4.00) -6.00(-16.00,3.00)  -1.22 0221  -4.00(-11.25,4.00) -7.00(-16.50,3.50)  -1.18 0.238
LAD/em -0.25(-0.68,0.04) -020(-0.58,0.04)  -0.66 0512 -0.25(-0.69,0.05) -021(-0.55,0.00)  -0.26 0.792
LVDd/em -0.47(-1.00,-0.10) -020(-0.55,0.03)  -3.09 0.002 -0.50(-0.99,-0.16) -0.29(-0.60,0.00)  -2.37 0.018
IVSTd/em 0.03(-0.05,0.15) 0.00(-0.08,0.05) =222 0027  0.05(-0.02,0.14) 0.00(-0.08,0.05)  -2.11 0.035
LVPWTd/cm 0.03(-0.02,0.10) 0.00(-0.08,0.05)  -2.10 0.036  0.02(-0.02,0.10) 0.00(-0.08,0.10)  -1.31 0.190
LVEF/% 8.45(1.40,16.50) 275(0.00,11.00)  -3.03 0.002  9.70(2.63,16.93) 3.0000.00,12.00)  -2.96 0.003
JRZ/(mmol/L.) 0.52(-0.85,1.58) 0.20(-1.80,2.02)  -045 0.656  0.45(-0.93,1.27) 0.60(-1.04,1.95)  -0.69 0.490
JULEF/ (mg/1.) 3.60(~7.50,15.00) 0.00(-10.75,7.95)  -1.81 0.070  2.50(~9.00,15.00) 0.00(-9.00,8.00) 070 0.481
JRIR/(pmol/L) -48.00(-186.00,24.00)  ~101.00(~203.00,18.00) -0.61 0.542 -49.00(-200.00,31.00) -101.00(-197.00,33.00) -0.18 0.857
1/ (mmol/L.) 0.12(-0.12,0.53) 0.11(-0.19,0.51)  -0.28 0781  0.04(-0.18,0.59) 0.19(-0.17,049)  -0.15 0.881
1/ (mmol/L) -0.55(-3.05,1.72) -130(-325,0.85)  -0.88 0378 -0.50(-2.35,2.00) -1.60(-3.50,040)  -1.64 0.101
ML/ (gL 0.00(-6.50,12.00) -1.00(-10.25,1225) =049 0.621  1.00(-6.00,15.00) -1.00(-9.50,15.25)  -0.41 0.679
eGFR/[mL/(min*1.73 m*) ] -6.01(-16.43,6.54) 0.00(-11.66,11.42)  -1.73 0.084 -4.64(~16.29,7.30) 0.00(-11.52,10.78)  -0.98 0.328
ALT/(UIL) -0.95(-7.90,4.45) -3.65(-1278,567) 045 0739  -1.00(-12.30,3.30) -320(-12.70,3.90)  -0.17 0.868
AST/(U/L) 1.75(-5.73,4.90) -2.10(-7.65,3.75)  -143 0.152  1.70(-9.00,4.90) -270(-6.65,3.25)  -1.23 0217
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Tab.3 Multivariate logistic regression analysis of the LVRR at six months of follow-up

PSM i PSM J&
iH
B SE VAl P{H OR(95%C1) B S.E VAl PIE OR(95%CI)
iR 0.82 0.33 2.51 0.012 2.28(1.20 ~ 4.33) 0.79 0.38 2.06 0.039 2.20(1.04 ~ 4.66)
iR 2 0.93 0.35 2.70 0.007 2.54(1.29 ~5.01) 0.99 0.41 2.41 0.016 2.69(1.20 ~ 6.03)

AR R T AR I S AR 2 R AR T R T P < 0.05 194

2344 FBE T U 75 = Al 40% , BV 7E A AR 2
COUIRE L ~ 29, TR AEBCIRIT ) T T2 B E )
A 210% .0 ML FET- B BE R, 2022 4F 45K
Td}Aﬂ%ﬂ%‘éﬁé%‘Kﬁiﬂ T HFEF £33 B3I G GDMT
BIT W YD BRI — PR
HFrEF%%ﬂi)ﬁﬂl@H@(%Eiﬁﬁﬁ?iﬂﬁi%ﬁﬁ@
[/ =9
A SRS, 4E 37 VY WAE 232 LVEF 5 LVDd
O E A A BT 6 H I, 4E 7 P4
BB U] LVEF 48 iR B /&5 5.7% , LVDd 45 /N
W& BEAR 0.27 em. BEE5H 5 5EF VICTORIA W58 8
70 sl R 25 SR — 00 2 A AT AR . R R
Y, 4 N7 POWIAE 3% A2 B 45 5 DhRe oy i AE A
FR , H LVEF 7K °F- 5 % Jg 55 2 A b IF T e 2 2 7
[(32+80)%uws. (24+7.6)%,P=031]"" T4
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Y F ARNI 1 SGLT2i i I i i , VICTORIA fifF 5%
HFE 22 X PR 2036 7 1 ] 435I HE 14.5% 1l
2.7%" T 4ESE FEWRAY T39I ARG % SOCRATES-
REDUCED 7R 42 % T ARNI. B 32 1A BH #fs 771 2 MRA
() = BRI RTINS R B A LA
TH G DU BB vk v B A 4 <7 D WK A T AR 2 A
PEHFATIR VY . AR A B E W EZ TEY
SGLT2i 7E N B0 3 T IRTT ik, i it — 2 Ak 1
BOE B YE ST VAN O IR TR . A, S
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TP ) FEZARIL O INRE 3 ~ 4RI E T L X
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Tab.4 The efficacy of vericiguat in reversing left ventricular remodeling across different subgroups

WEAHFHE SO (%) ] xR CEAEUBAED WA CEEU BB OR(95%CI) Pl P fH
AFi 0.281
<65% 109(62.64) 19/54 26/55 1.65(0.77~3.57)  0.201
>65% 65(37.36) 6/33 14/32 3.50(1.13 ~ 10.80)  0.029
5 0.233
5 126(72.41) 15/63 29/63 2.73(1.27~585)  0.010
kS 48(27.59) 10/24 11/24 1.18(0.38 ~3.71)  0.771
JilINES 0.141
SBP < 110 mmHg 35(20.11) 6/17 5/18 0.52(0.09 ~3.02)  0.467
SBP > 110 mmHg 139(79.89) 18/70 35/69 2.87(1.34~6.14)  0.007
(=R 0.947
eGFR < 90 mI/(min*1.73 m*) 77(44.25) 8/40 13/37 2.17(0.78 ~6.05)  0.140
eGFR > 90 ml/(min-1.73 m*) 97(55.75) 17/47 27/50 2.07(0.92 ~4.68)  0.080
DEZE Y 0.336
LVDd < 67 mm 87(50.00) 17/45 21/42 1.65(0.70 ~3.87)  0.252
LVDd > 67 mm 87(50.00) 8/42 19/45 3.11(1.18 ~8.20)  0.022
G 80(45.98) 12/39 18/41 1.76(0.70 ~4.41) 0227 0.599
A I e R NLE 132(75.86) 17/67 27/65 2.09(1.00 ~4.38)  0.051  0.961
B I 105(60.34) 17/52 27/53 2.14(0.97 ~4.72)  0.060  0.973
I 126(72.41) 18/62 30/64 2.16(1.03 ~4.50)  0.041  0.904
BIFHER 107(61.49) 15/51 27/56 2.23(1.01 ~4.97)  0.048 0.792

1 SBP: Wit e 5 e GFR AN B /NERBE IS R LVD : A2 &P ik ok BN 1%

RS OULERAL XS BRI & P

Tab.5 Safety analysis of the treatment and control groups

151 (%)

i H WMEEH (n=87) XFMEH(n=87) xyMi P
FEPRPEAR 1M H 12(13.8) 8(9.2) 0.90  0.342
SN 7BERNRIN 14(16.1) 5(5.7) 479 0.029
AL 2(2.3) 3(3.4) 021  0.650
IR 2(2.3) 1(1.1) 034 0.560
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O LA A RE B AR X Rh 2280 S T e A B
B 1 VA N 2 W R RSP =2 SN A B s A
FEF b3 T2k ST P IO T &85 ¥4 A o BE L
AW EUCEER LS, ARt — SR T 4%
SE PR LVRR A7 8% . 25 R 300, 4 57 v i
e 2 306 [ AR 0 S T PR X — 9% ke R
HLA& BB R X, A b0 7 i e
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