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BE.BH R4 2 RS R LT A FH o2 (LVEF) BAKAZ MO 7 %35 (CHF) &P e 8 69 16 JR 75 2R AT & S L
KE Aot g TR R BUE M T S — AR ERR 2020 4 4 A £ 2023 55 4 A& 69 LVEF BA&A CHF &% 292 4], # kL
FRES AR (4T IR 0857 ) LR (4 T 4 5 R TR AR 38 ), & 146 4, BEAT 3£ 5 AT U8 M AL A IR 3K B, 5 2857 A2
HH AR ER WEAEAES 96.58%, B8 T2 B4 82. 19%(P <0.05) . 5 xR MIRM B A EIT 1,4 BB HE
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0.05) ;& fdk (HA) B0 A K B F - B,(TGF - B,) M A 4T & (PCI ) . 25 4 28 2% 4 % B F (CTGF) A F 9 2 BAK (P < 0. 05) L LI
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The Efficacy of Verapamil Combined with Tolvaptan in the Treatment of Acute

Exacerbation of CHF and its Effects on Myocardial Inflammation and Fibrosis
ZHOU Bowen' ,HU Xuemin',YAN Yiliang',LIU Jinjun®
(1. The First People's Hospital of Suzhou .Suzhou,Anhui.China 234000; 2. The First Affiliated Hospital of Bengbu Medical College ,Bengbu.Anhui,
China  233000)

Abstract: Objective To study the efficacy of verapamil combined with tolvaptan in treating acute exacerbation of chronic heart
failure with reduced left ventricular ejection fraction, and its impacts on myocardial inflammation and fibrosis. Methods 292
patients with acute exacerbation,admitted from April 2020 to April 2023, were selected for a single — blind, prospective, randomized
controlled trial. They were randomly divided by computer into a tolvaptan group (tolvaptan treatment) and a combined group
(verapamil + tolvaptan treatment),with 146 patients in each group. The treatment lasted 4 weeks. Results Thge total effective rate
in the observation group was 96.58%, which was significantly higher than 82.19% in the control group (P < 0.05). Compared
with the control group,the eGFR and 24 — hour urine volume increased significantly in the observation group (P < 0.05).U -
mAlb and B, - MG decreased significantly in the observation group at 1 and 4 weeks after treatment (P < 0.05). NT — proBNP
decreased significantly in the observation group at 1 and 4 weeks after treatment (P < 0.05). SV and LVEF increased significantly in
the observation group at 1 and 4 weeks after treatment (P < 0.05). NGAL,MHR, CRP,and IL - 1B decreased significantly in the
observation group at 1 and 4 weeks after treatment respectively (P < 0.05). HA,TGF - B,,PCII,and CTGF decreased significantly in
the observation group 1 and 4 weeks after treatment (P < 0.05). The re — hospitalization in the observation group was 1.38%,which
was significantly lower than 14.38% in the control group (P < 0.05). Conclusion The combination of vericiguat and tolvaptan
exerts cardiorenal protective effects by inhibiting inflammatory pathways and myocardial fibrosis, thereby reducing rehospitalization
risk and improving clinical outcomes.

Key words: velicigua;tolvaptan;chronic heart failure with reduced left ventricular ejection fraction;acute exacerbation;heart function;

inflammation ; myocardial fibrosis
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HEBRARAE : REASBF AU 259 5 85 TCPRAE (24 h &2
PRAE/DT 100 mL) 5 55 MLANAE 5 (02 2 PEAR A INUAE ; /™ 5
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P RS 0 2 PR HUTE N T — AR EE B 2020 4F
4 A Z 20234 4 AWGA K LVEF FAIRA CHF 2 i
292 5] FEFEALECTF- 55 AT A2 SR, 45 146 151,
HEAT B A M B AT IR o P 4 AR SRR R L
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), [ 25 HEF H20213152, B R4 1 15 me) H IR, 914h
FECA AR 15 mg, BER 1R, ZJEEIIEHAINZE 30 ~ 60 mg.
W% 20 BB E T 4 52 PSR (Bayer AG, [H 245 1
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Tab.1 Comparison of baseline data between the two groups

(n = 146)
AR RS SR ¢l P
P 3 78(53.42) 74(50. 68)

[41(%)] * 68(46.58)  72(49.32) 0.2200.6%
F# (X5, %) 70.83+8.49  68.97+10.13 1.700 0.090
FAE(X+s,%) 3.2640.78  3.19+0.68 0.817 0.414
WRERH (X 25, kg/m?)  23.75:0.64  23.82£0.75 0.858 0.392

B L[4 (%) ] 12(8.22) 16(10.96)  0.632 0.427
BB % [41(%)] 25(17.12) 20(13.70)  0.657 0.418
R 61(%) ] 24(16.44) 29(19.86)  0.576 0.448
Bt S s (%) ] 21(14.38) 19(13.01)  0.116 0.734
B[4 (%) ] 26(17.81) 22(15.07)  0.399 0.528
SHEH()] Th 22(15.07) 23(15.75)

M4 80(54.79) 84(57.53)  0.501 0.616
V4 44(30. 14) 39(26.71)
MEE(X £ 5,mmHyg) 135.96+8.44 137.00+6.58 1.174 0.241
AFKE(X £ 5, mmHg) 84.27+5.06 83.85+6.43 0.620 0.536

SE(X £5,% / min) 98.55+12.81 97.76+10.57 0.575 0.566

iF K (eGFR) , AR N ,eGFR = 186 x (I fJLEF) - 1. 154
x (4F#%) - 0.203 x [1CAM) 0. 742(L&ctE) ]G it R
1 (24 h) . 2) .0 YIE o >R HIEE 70 2y RGO g 78 A 3
(SV) \LVEF{H 5 LATSCR B 95 3 B 2460 00 I 37 N2 v Fiki
BHRRETIAR (NT — proBNP) 7K. 3) 2 VR - L K i
W2 B 55 CELISA ) 3254 0 v e 240 L P 2 il A G g Jox
A (NGAL) X 40 FR 1B(IL - 18) K, IFAT
05 AR 00 B A T, 1 A A4 e 5 v % e A 1 E
[ 5 LGB (MHR) |, DA B e L e 9 6 0 1 ¥ C e vy 2 1
(CRP) K- o4) 0 WLEF i AL A - DL ELISA 5 A6 I 375 B
R (HA) bR - B,(TGF - B,) . I 4 ij i J5
(PCID) 2546 HEUVER A+ (CTGF) K-,

JPRLCHNRE < 1) 3T 7 A% o Ak, IR T R s AR T
B D TIRR R BB IE R s > 2 90 A R RE R B
W O DI RE A3 P 1 9 ToRk, SR e AR Ak s
D YIRE o PG ek Bk — A0 A B R = WA+
R 2) ISP AL BT B 6 D H L GEi AR L .

A LR A R A AT I R R e 1
T Z 01 fEREA R R A A DL
1.4 Sit=4bE

K HISPSS 27. 0 G2 it 27 3 A 53 B o 1 H 85050 kL L 45l
(%) F7R AT P RLE 5 T PR R IE ST L X £ 5
FoR , PIL ] LA T ST REAS ¢« K 50 5 40 PN 2 D o 4
FRAT I 25007 P < 0. 05 WERA G55 XL,
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WS ZH FAE BE 2191 (1. 38% ), J5L IR M fili 3 jEk e S 8 CHF
Z0PE R 6 BB A AT B 21 4911 (14. 38%) , 1K A A2
AR (9 51]) Bt & 2tk IR 3 k&g A AE (749 it

R2

FAREIRKT LB (6] (%) ,n =146 ]

Tab.2 Comparison of therapeutic effects between the two groups

[case(%) ,n = 146]

TR (440])  EBIKICR (L) BR A AR B R  BA B AR L RAA
T X IRLL (2 = 16.901,P < 0. 001) . MLEZL 101(69.18)  40(27.40)  5(3.42)  141(96. 58)
3 it strEze 79(54.11) 41(28.08) 26(17.81) 120(82.19)
CHF 5 F S B AE M R A 1 St i 13915
PN R, ok B D RETE KRR O U B KU PR <0.001
R3 FWABEWEIERLE (X £5,n=146)
Tab.3 Comparison of renal function between the two groups(X + s,n = 146)
AT @3 B B ARG B4R G Foal P Fyql P Fo, /Pl
B4k U-mAlb(mg/L) WA 80.30+ 11.96 51.25+9.85 38.20+7.33 14528/ <0.001 22.068/ <0.001 17.195/ <0.001
R4 78.22+13.57 64.03 +11. 29" 49.15 +9. 00"
i 1.389 10.307 11.399
P 0. 166 <0.001 <0.001
eGFR R 68.15 +8.44 80.27 £ 4. 82° 85.35£5.20" 12375/ <0.001 19.719/ <0.001 14.042/ <0.001
[mL/ (min-1.73m?)] #RB4 69.22 % 10.30 74.36 % 6. 04' 78.00+7. 18"
i 0.971 9.241 10.018
Pi& 0.332 <0.001 <0.001
B,-MG(mg/L) RS 2.94+0.60 1.50+0.31° 1.26+0.27" 18,152/ <0.001 13.628/ <0.001 10.276/ <0.001
R 2.87+0.57 1.92+0.47° 1.59+0.29%
iz 1.022 9.014 10. 063
P 0.308 <0.001 <0.001
24h &% (mL) WEM 86460 +157.87 3022.67+539.67° 3108.51£504.79" 14.792/ <0.001 16.072/ <0.001 20.183/ <0.001
FBA 871.53+172.62 2514.31£489.55  2632.77 £495. 82"
1A 0.358 8.430 8. 124
PI& 0.721 <0.001 <0.001
SHE SV(mL) RS 41.92+6.77 50.78 +4.79° 63.47+5.85"  9.511/<0.001 15.260/ <0.001 18.335/ <0.001
R 42.35+7.04 54.60+5.18 58.02+4.93"
21 0.532 8.871 8.608
P 0.595 <0.001 <0.001
LVEF (%) LR 32.98 +5.00 39.00 + 4. 37° 4278 £4.19" 8,687/ <0.001  10.244/ <0.001 13.925/ <0.001
SRR 33.26+4.79 35.74 £4.66' 38.90 +5.35%
i 0. 489 6. 166 6.899
P 0.625 <0.001 <0.001
NT - proBNP WAL 11003.67+929.57 3583.27+382.31° 2891.04+348.79" 26.584/ <0.001 31.008/ <0.001 42.940/ <0. 001
(pg/L) AL 10879.05£968. 42 575244 +430.59°  5262.78 « 415. 56
iz 1.122 45.518 52.822
P 0.263 <0.001 <0.001
KRBT NGAL KA 148.50£19.36 98.36 + 15. 48" 7051+ 11.34% 15425/ <0.001 21.076/ <0.001 18.359/ <0.001
(pg/L) SBA 150.38+21.78  120.24£18.03*  101.49 +12.57"
i 0.780 11. 125 2.112
P 0.436 <0.001 <0.001
MHR WL 1.18 +0. 24 0.92+0.13" 0.94+0. 11" 17262/ <0.001 19.260/ <0.001 25.315/ <0.001
boptil 1.16+0.27 1.07+0. 15° 1.02+0. 10¢

E GRS ETIE P < 0.05; 5 KM% 57 1 BB HE P < 0.05,

Note : Compared with those before treatment,P < 0.05;compared with those after 1 week of treatment,”P < 0. 05.
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Tab.4 Comparison of adverse reactions between the two groups
[case(%) ,n = 146]

20 3 K E wiB/veF e 12 Fl At
e 3(2.05)  1(0.68)  1(0.68) 2(1.37) 7(4.79)
Bz 0(0) 4(2.74)  0(0) 1(0.68) 5(3.42)

XY1a 0. 348
P1E 0.555
o B AR D2 B P CHE 25980 55 2 20E - 1R
AR 28 — R E %, W] RETE B D ReAS 4 R A v ]
Z R, &R 259 B RE T D Re AN 2 f 3, I e LA ks
CHF & BT Iifgl ),

FEARE 30 IE F T3 B D) RE 400 35 00 ) B R PR )
JP RO AR VB IS IR R V2 ZARF5 P05, e
B AR B 45 7K R, A A5k s YRR U 7 2 R A
B DIRE 2R A S IHRGE A T A T O RE AN
AP ] PO ) e v AR A AR S, BB AT AR R
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GiR3 WHBEWNEIERLEK(X £5,n=146)
Continued Tab.3 Comparison of renal function between the two groups(X = s,n = 146)
AT A3 BT BRE1AE B4R G Fo,l P Fyqol P Fo, /Pl
1 0. 669 9.131 6.502
P 0.504 <0.001 <0.001
CRP MM 19.68 +6.79 10.35 +£2.24° 4.02+0.91"  18.448/ <0.001 25.782/ <0.001 31.606/ <0.001
(mg/L) IR 18.72+5. 11 13.83 +4.00° 9.58+2.76"
A 1.365 9.172 23.117
PiE 0.173 <0.001 <0.001
IL-1B WL 23.44£8.17 11.22 +4.74 8.30£2.67"  11.976/ <0.001 15.033/ <0.001 18.586/ <0.001
(pg/mL) *F B4 24.50£9.35 16.93 £5.20° 11.59 3. 48"
1 1.032 9. 806 9.063
P 0.303 <0.001 <0.001
S HA WA 182.39 + 18. 64 160. 34 + 11. 08 104,49 +16.28"  23.418/ <0.001 34.079/ <0.001 41.563/ <0.001
HBHF  (mg/mL) AR 180.71 £21.35 171.50 £ 14.97 132.67 « 18. 03"
A 0.716 7.240 14.017
P 0. 474 <0.001 <0.001
TGF - B, MR 40.39 £ 11. 56 26.75 + 6. 24° 19.30 £4.52% 12,667/ <0.001 18.151/<0.001 24.020/ <0.001
(pg/L) gl 38.45+10.12 33.22+8.30° 24.78 +3.99"
Izt 1.526 7.529 10. 983
P 0.128 <0.001 <0.001
PCIl M 28.00 £ 5.69 20.56 + 4. 48 17.00 4. 12" 15.952/ <0.001 17.834/ <0.001 21.788/ <0.001
(mg/mL) AR 26.98 £6.07 23.02+4.79° 20.78 +3.38"
A 1.481 4.532 8.571
P 0. 140 <0.001 <0.001
CTGF K-8’ ] 180. 79 +25. 00 152.04 £ 11. 63 109.52£12.41"  14.836/ <0.001 27.548/ <0.001 16.792/ <0.001
(pg/L) gl 183.64£22.79 160. 51 + 13. 78 128.72 £ 10. 95*
1 1.018 5.676 14.018
P 0.310 <0.001 <0.001
F4 WABETRRELEERILRIG(%),n=146] B I RE AL, BB AR T Ay o B S A O T A B 4T

IR YT IS eGFR AL W b iy, I LB 2k
B S FEAIC, B D RR AT B0 RGE AR R TR R L B A
Hejhedt— Lo B FH T OI6E, X — 7 i s T4
A 3 B E OB VR T, 55— T T R o 4 ST PR e
IS T — ST A 5 RAT VT RR I AL, 1
IR 1A A, AT B et

— LA - T YE S RO - PR S (R
538 P AE CHF ABE 2 8148, S BOWUA L T i A Ak
NEHCRAS , H—%Ue R AE D A BEREAR, I B0 )
REREAS Ao O Z FE RO B ZR ARS8 T BH W R 280
R I e, WK LA L B A R CHF [ E 2
IRIT BFR, IR B0 O T RE IR SC . 2 — AR B 5
WMELLH IR YT 1,4 J8 )5 NT — proBNP Ik T Xl 4,
SV . LVEF /& F X B, 3875 4 57 PUWEK & 04K 1H
HE— R O I AE X 5 COATS 509 B 555 AH 0, 4
SEPEHION — 8L A - AT PE S R AL - SRR
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S CHF £ RAE T RS, B CHF 8% 31 H 5

KA B F AR A 7 A O fa e R 21 CRP 7E CHF i

H RN R T R R O IER A R

MR 2 228 L - 1B N EENRER T, 5

CHF 4 LVEF 7K 52 1A 24 AR 9E 25 53 s | 16

A 25 RERRAK % NGAL . MHR .CRP.IL - 1B /K°F , 2%

R A7 PEWICNY g3 i 3G 5O DI RE , i H 140

TETEAS L5 DR A RAME SN, 38 RES ) PN BRI IR 1 ik =

TR A 5 R TG P B i 5 | RS %) S SO o PRI I, 18

S 9RME R VIR AT RE SRS VAW CHF fIHLHI Z —

O UEE #4) J& CHF A2 A 1 — D JERIAL R, R R 0
JULZA R R T IR ARSI, (8] 5 5 A B0 WLER 4k Ak, 3016
O Zafb R0 IUA B T 18 8 97 el O L E 1
HA TGF - B,.PCII .CTGF ¥ Ry ii 42 0o VAT i Ak i) F 2
YyJot e CHF JE hRIBKF-This , ol Bl T 4e4n i
JFA3 I, SO WU ARG, UG AS KA HA TGF - B, .
PCII .CTGF /K3 T Hil R A -2 AR 45 R
W WS B AFIRIT 1,4 S HA TGF - B, .PCIIL
CTGF X T%F B4, $2/R B FH 2538 BAT 330 LA 4
AR A R T et O U AG IR, 400 i i 17 2 e o 0L
FEL A RO T IR, 5 R 2 e A T 0
B TIRE M T RAE — O LT 4 A A ¢ LS4 - B
FART X IR, R WG H 25 Bt 2 P A B, A Bl 708
BEHEMM BBACHF BT RL M Z 4 X5
SEPEHRVAND %528 (i BIF 58 2538 — 80 A B A T 24
ARHEINAS BN KA 2

25 LRTIR , 4 5 PR & 46 A8 3G YT CHE, RE Rk
2 R0 B DIRE I 9P BN ARG ILER Ak, BE AR
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