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0.05), £ % E B0 A4 rhBNP 48 NYHA 5B K EH UK THBA(P<T0.05), RABHTHLETBEOANAARRE
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Clinical effect of levosimendan combined with recombinant human brain

natriuretic peptide in the treatment of acute heart failure”
ZHOU Bo',YU Changqing' sYAN Qingkai' \ZHANG Ping®,LUO Wenping'"
(1. Department o f Cardiovascular Medicine ;2. Department of Pharmacy ,Bishan Hospital of Chongqing
Medical University/Bishan Hospital of Chongqing »Chongqing 402760,China)

[Abstract] Objective To study the clinical effect of levosimendan combined with recombinant human
brain natriuretic peptide (rhBNP) on patients with acute heart failure. Methods A total of 100 patients with
acute heart failure in the hospital from December 2019 to December 2021 were selected as the research sub-
jects. According to different treatment options,the subjects were divided into the control group,levosimendan
group,rhBNP group and combined treatment group,with 25 cases in each group. The control group received
traditional conventional diuretic,tube expansion and other treatment;the levosimendan group was treated with
levosimendan on the basis of the control group;the rhBNP group was treated with thBNP on the basis of the
control group;the combined treatment group was treated with levosimendan and rhBNP on the basis of the
control group. The improvement of New York Heart Association (NYHA) classification,death,rehospitaliza-
tion rate,6-minute walking distance,improvement of serological indicators and adverse reactions were recor-
ded in each group. Results Before treatment,there was no significant difference in baseline data between the
groups (P>>0.05). On the 1 st and 3 rd day after treatment, the improvement of NYHA classification in the

combined treatment group was better than that in the other groups (P<C0. 05) ,and the improvement of NY-

« BETE TR U A AR H (2021 MSXMIA8) ; T Bl B8 111X B2 He A B BHE HH 008 H R R R (2010026 B, © 38
54€%& ,E-mail: 316746232@qq. com,



FTHRESF 2024 F3 A% 53655 5H 701

HA classification in the levosimendan group and rhBNP group was better than that in the control group (P <<
0. 05). The readmission rate within 6 months after treatment in the combined treatment group was lower than
that in the other groups (P <C0. 05). At 5 and 9 days after treatment, the 6-minute walking distance in the
combined treatment group was longer than that in the other groups (P<Z0. 05). At 9 days after treatment, the
left ventricular ejection fraction (LVEF) in the combined treatment group was higher than that in the other
groups (P <C0. 05),and the level of N-terminal B-type natriuretic peptide (NT-proBNP) in the combined
treatment group was lower than that in the other groups (P <C0. 05). No significant difference was found in
the comparison of the occurrence of adverse reactions among the four groups (P>>0. 05). Conclusion The combina-

tion of levosimendan and rhBNP in the treatment of patients with acute heart failure is superior to traditional treatment

and monotherapy in early clinical improvement,and dose not increase the incidence of adverse reactions.
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2L B B 0 f s DL 22—t g g
U Mk AR T B0 M R A AR BT ) W A A
BT FZE AL 90 d A BE A 1 AR B8 #4343
10%~30%"", H 20 A A 84 ik (recombinant hu-
man brain natriuretic peptide, thBNP) J& — F /N A
VRPE IR 1T T80T Ak AR il L e
VU L2 — RS 38 fOR REPE L ), 5 2 U T sk
QiR Sl A= N C s N A S o o DR < e il = W 10l 2
rhBNP FIZ: 74 o HLAL 5 02 75 23 77 A B[R] %00 B 5 48
O B IRA BE 2019 4F 12 H & 2021 4E 12 A
100 (48 P 0 g 3 vy Ve R A S B AN ABIE 5T, IR R
FUIATT 7 2 i 3 EE 1 finH chBNP BEA 22 V6 o X8 10
13l AVE R AR TRORE 4k , BARIE AN T
1 #EREFE
1.1 —f5H

A FE R HUBE AL BT 9T . E A 2019 4F 12 H =
2021 4 12 HABE 100 ) 20 ) 5 38 58 8 AF 5%
Xge ., BAEBEHL A AR RZH 26 7Y o B2 rhBNP 4
SRATRITAL A 25 B, ARRIE (D ARYE 20
P2 (New York Heart Association, NYHA) .0 I GE4>
PN MBI s (2)N A B BA G4 K (N terminal
pro-B type natriuretic peptide, NT-proBNP) >1 800
pg/mL, % 24 h WA EAIH LT 1 e 2 ME
TR COPAREL Bsf I 152 PRI A/ 5 22 LB IR 97 s @ 3
I 2% £ T B A0 RO 5 (3) 0 F1 L L T 1 AR,
HEBRAR I - (1) <18 & /B 2105 (2) A Bl 1 AT &
AU L B A JF I 0 8 7 1R R S 5 B0 ) R
()it 2 14 d R 20 NS ; (40 BEYL ST 2N 77
TE DS et = E M0 shid 3 (supraventricular
tachycardia , SVT) . > & 8l 3l (ventricular fibrilla-
tion, VF) .2 FEak 3 J& b5 =A% T BT 5 (5) i B0 3
i1 120 ¥ /min.SBP<C85 mmHg; (6) H A ™ & 5 I fiE
B[ M ALK (serum creatinine, Scr) >>450 pmol/L]JiF

acute heart failure; recombinant human brain natriuretic peptide;levosimendan; combina-

T RE v 0 JE TR ZE N I 38 255 TR BB MR
S ANMTSE T i E PR B R A B BE L P B A4S B 2R
e H it
1.2 Fi&k

S AT R L VE AL L VP A N 2 AL 5 0 S L R AR A
A KA T2y R, AT R0 Bl IR A DU
B oy fig [ Ser. B /N BK 38 i % (glomerular filtration
rate, GFR) ] NT-proBNP /K3, X HHZ4H %5 T & 24
YIB YT s 26 V4 . BLAH A0 BECAH %) il B 356 20 vt o B
Gr & 254 R 2w, [ 245 k5 H20100043, ALA% 5
mL :12.5 mg), $¥2:LL 0.1 pge kg '« min ' F
A GHERF 24 by rhBNP 20 78 % BEZH 1 il 1 36 rhB-
NP CH B v i e A= 90 il 25 A PR 2 \), [H{ 25 o
S20050033) , FF o B 44t 1. 5 pg/kg Y 97 i 1) £ C4n
A SBP 8T 100 mmHg. WA % T G i il i) L 285 L
0.01 pg kg '« min ' BRI ELSFHIKEA 72 hi B
BRYT L AEXT B () BL Al [ 3645 22 78 % BRI rhBNP,
7Rt B3 7 i [8] [6] 26 P o ELZH R rhBNP 4,
1.3 & RFH
1.3.1 R 5L

ILSRIAYT T 1.3.5.9 d B Ilm R BOR GRI7 I8 3 ilm
KA B LD . L NYHA 2 90 1% i ok oF
il PRASCRE S Wie R AT S80H 5 bt - SRR LB A 1
NEZAHO NYHA G390 k3 . 97 ROH € b 1
e AR, SRR AR AN W] R 0 ) R 0 A 3 &Y
T 10 50 BRK VR ST 8 AR I 1 A BT A s T ARk
ARIBFN B bR i, EAT R = I R0 8+ A3 2
O/ BBIECK100% . BIFIE 9 d & 3.6 A BT
HHTEN . RITE 3.6 S A W AEBEN . RIT
J5 5.9 d B 6 NHBEDS 6 min AT,
1.3.2 REBHEHRL

MLH 2248 bp G Ol B MBI /5 5 d NT-
proBNP JK-F1 A2 & 5 1Ml 43 ¢ (left ventricular ejec-
tion fraction, LVEF) ()28 (b Ag 0L . A R B & 4 1
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B AL = FAR MR L SVT 8 VF. 3 & 0 b i 5l A
DIge AL . ™ FAR I A S A bR 1 AR i R B 6 iE
R SBP FRE#E L 10 mmHg., B IIREEL A E LR
Ser KFETFE =0. 5 mg/dL 8Y Scr KFEAEIRIT)E 5 d
B 100% ,
1.4 %itsam
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FeRoR A ) Lb 3R F X7 K 35X Fisher #6505 R FH )
SCAS T 7 ARG 36 4% 4L TR] B 6 97 80O 25 5 5 R T £ el
IHF Kruskal-Wallis & 5 73 #7 NYHA 43 2% ek 35 1%
B, L P<C0.05 NESHESIT¥E L.
2 & R
2.1 BWMAZH LK

PR AR R M MR s AR It T BOIR T O R AR R
L e B AT IR 23 fl, 2278 s B4 22 f4i], rhBNP
23 B BRGIRIT AL 22 B, 4% 2 R LR R A 22
TG4 L (P>0.05) L% 1,

*x1 BFHEEEZBRIER

i H XTHRZH (n=23) EW#HBHH(=22) rhBNPH(n=23) BEHEITHR=22) P
HEW (s %) 73.5+8.8 71.3+10.7 67.9413.3 72.949.5 0. 330
P Ln (%) ] 0. 966

5 12(52.2) 11(50. 0) 12(52.2) 11(50.0)

z 11(47.8) 11(50.0) 11(47.8) 11(50.0)
FEB R n (20 ]

R I 12(52.2) 14(63.6) 11(47.8) 14(63.6) 0. 966

W PR 6(26. 1) 4(18.2) 7(30.4) 5(22.7) 0. 965

1= g 1L 3(13.0) 4(18.2) 4(17.4) 2(9. 1) 0.589

% A 10(43.5) 7(31.8) 7(30.4) 8(36. 4) 0.611
SBP(z +s.mmHg) 130.1426. 1 127.24:23.9 125.7421.1 128.84:20. 4 0.351
DBP(z +s,mmHg) 77.2+10.7 75.349.4 74,7+£12.4 73.0+£11.7 0. 245
LR (s, %/ min) 78.3%12.1 79.5410.9 79.8+13.1 83.4+12.7 0.288
ScrlM(Q,,Q3) s pmol/L] 117.0(87.5,146.0)  100.5(87.5,167.8)  114.0(86.5,173.0)  98.5(91.5,137.5) 0. 855
GFR(z +5,mL/min) 54,54£22.7 54,8421.7 53.6422.9 53.1+21.1 0.755
FERBHEL ()] 0. 759

i 0 LS 14(60. 9) 15(68.2) 14(60. 9) 12(54.5)

IRYIIRS 4(17.4) 3(13.6) 3(13.0) 4(18.2)

HiAts 5(21.7) 4(18.2) 6(26.1) 6(27.3)
NYHA S N[0 (%) ] 15(65.2) 13(59. 1) 14(60. 9) 16(72.7) 0.785
BIERZ 0 (1)) 0.581

-2 f B i 771 15(65.2) 16(72.7) 15(65.2) 14(63.6)

ACEI/ARB/ARNI 16(69. 6) 16(72.7) 17(73.9) 15(68.2)

Hb 7 6(26. 1) 7(31.8) 5(21.7) 7(31.8)

12 P TR 20(87.0) 21(95.5) 20(87.0) 19(86. 4)

SGLT2 6(26.1) 4(18.2) 7(30.4) 5(22.7)

DBP: &7 5K Ik ; ACEL. IfiL & % 7k 2 32 AR 3 4 51 5

2.2 R BAEFILEK
2.2.1 &2 NYHA 52 & &k

WBITIE 1.3 dJBRAIRIT 4 NYHA 439k 3% 15 i
e T X BE A | 26 74 B 40 A rhBNP 41, 26 75 o 5 41
rhBNP 4 NYHA 7 2815 L T XA, 2 5 4
Giit2E B (P <C0. 05) ; 4% B ] 0 A2 74 o HL 41 A rhB-

ARB: I8 55K 32 4 1303050 s ARNI: i 45 55 7K 38 32 4% B i e JOK it 400 o 750

NP 4 NYHA 7 E G LR 22 R LG it 8B X
(P>0.05), L% 2,
2.2.2 BARTARBARE LI

FAHWBITIE 9 d.3.6 DN HBEVI AL TG M0 LL 8, 2
SHGIH#E X (P>0. 0538975 3 M A NS
JPH FEBERAL T X A L3RI A 6 A BREIRITY
HEAEBERM T HAM 3 A 2FARITFEL(P<
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0.05), L3 3,
x2 ZHNYHA S HEUEFREB2(%)]

. Xf IR 4 Vi H4  rhBNP 4l BAEIT 4l
(n=23) (n=22) (n=23) (n=22)
RITE 1d 1(4.3) 5(22.7)° 4A7. 0" 8(36.4)™
RITIE 3 d 417, 0 7(31.8)" 8(34.8)"  15(68.2)""
WBIFR 5d 13(56.5)  14(63.6) 17(73.9)  18(81. 8"
JTJE 9 d 16(69.6)  18(81.8) 21(91.3)  19(86.4)
Yo P<C0. 05, 55 X B gD P <C0. 05, 5 45 76 il 2 bE g

¢;P<C0.05,5 rhBNP 4 lb %,

2.2.3 &40 6 min T 4TI B i
BIT)E 9 d, &4 6 min 4TI B ¥ K T 5 4034
SFIE 5 d Z R A G123 X (P<<0. 05 A¥7 )5 5.

4 BHO6mnS
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9 d BESIBRITH 6 min AT E Y K TFHAM KA, 22
SAESEE X (P<<0.05), W 4,
%3 RARTRBERBRIEER ()

S MR ZEPi#E B4 rhBNP 4 BRAAITA
=23 =22 =23 (=22

blam

BITE 9 d 0 0 0 0

RITIR 34~ A BV 2(8.1 14 5) (43  1(4.5)

BITIE 6 A B 2(8.7) 1(4.5) (43 14.5)
IR 3 A RS 10(43.5) 6(27.3) 6(26.1) 4(18.2)"
BTG 6 A NBMERE  13(56.5)  10(45.5)  11(47.8)  7(3L. &)™

St B4 A P <<0. 05, 54 78 & B41 L
©.P<C0.05,5 rhBNP 41 [ # ,

P <C0. 05,

ITEEBER (x+s,m)

] X MR (n=23) LV B4 (n=22) rhBNP 4 (n =23) EARITH (n=22)
WHITIE 5 d 232.4+76.4 279.2+91.8 281.9+87.9 340. 998, 9
HBITE 9 d 356.1+71. 0" 382.073.3¢ 386.069.1¢ 440, 184, 9°*
BIT)E 6 A~ A BT 360.3471.0¢ 355.44£71.0¢ 357.84£71.0¢ 356.671.0°

“,P<<0.05, 5 IRYL e #;0 . P<<0. 05, 5 A V6% B4l # ;¢ P<<0. 05,5 rhBNP 41 H#5;¢. P<<0. 05, 5RI4IAY7 )5 5 d Ho 4% P<<0. 05,5

G S 9 d I,

2.3 BMREBLEH LK
2.3.1 %21 LVEF K-

BITHIA 4L B LVEF K i 2 % L5 i
HEX(P>0.05);3697 )5 9 d. 226 B 4H . rhBNP £
MBS IRIT A #H LVEF KA R & AR 4

FH M4 40, 26 76 o B4 . rhBNP 4 LVEF /K5
T%W,ﬁﬁﬂﬁ%ﬁmixw<awxﬁzﬁﬁ
B4 . rhBNP 4 40 6] LVEF /K 8 2% 5 L8 it %
X (P>0.05), %5,

2.3.2 A5 9B NT-proBNP & ¥ 3 4
1683

WBIFIE 9 d, 2P B4 rhBNP 240 f AR )7 4
B H NT-proBNP S FEAR, BE G 16 T7 4% T At 45 41
2oV i B4 rhBNP 41 NT-proBNP /K ik T %) 1g
2R G L (P <<0.05) (H &5 & H 41,

b L

F6  BARTHE

NT-proBNP & 5 1f gk

rhBNP @ 4H [A] NT-proBNP /K [ % 22 B L4 1 2%
B (P>>0.05) 38975 9 d. & 41 8 % Scr K FH#%
BIT IR (P <<0. 05) V875 9 d. & A B # GFR K
SRR YT T TR . rhBNP 4R AR 7 41 3 25
H Gt L (P<<0.05), L% 6,
2.3.3 BUARRAEMEAHAILEK

4 A A R A AR E O AL, 22 /e ¥ e ge it
HEL(P>0.05), WE 7,

%5 %ﬁLWI*$&EGiM%)

. WAL APi&H4L chBNP AL BEAnAYTAL
| H.
(n=23) (n=22) (n=23) (n=22)
TRYTHI 47.2410.5 45.3+6.8 46.9+8.6 41.9+10.3
BITIE 9 d 49.3+10.4 55,9487  55.7416.9" 58,349, 2
“.P<C0. 05, 5 A 414 7 HT KB P <<0. 05, 5 X E 4 bL £

©.P<C0.05, 5Pk HA i ;. P<<0. 05,15 rhBNP 4 £,

1% 5 bL B

LiH Xt HEZH (n=23)

Vi B (n=22)

rhBNP 20 (n =23) AR H (n=22)

NT-proBNPLM(Q, ,Q,) »pg/mL]

YRITHT 7079.1(2 575.2,18 102.7)

RITIE 9 d 3 600. 5(1 555.5,7 419.5)"
Ser[M(Q, »Q;) »prmol /1]

YRITHT 117.0(87. 5.146. 0)

HITIE 9 d 107. 0(63. 0,134. 6)*

7 945.1(3 819.5,18 540.5)
3181 7(1 982. 3,6 517. H®

100. 5(87.5,167. 8)
94.5(77.0,110. "

8 559.0(4 628.0,14 655.0) 8 609. 0(5 779.5,14 638.5)

3 049. 0(799. 8,6 528. 0)™ 2 486.0(1 351. 5.3 284,5)™

114. 0(86. 5,173. 0) 98.5(91. 5,137.5)

100. 0(75. 0,110, O* 97.0(68. 2,113. 0"
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gxo £HBITEI R NT-proBNP & '8 Ih g8 15 i bk &
TiH Xif HELH (n =23) JelG s B4 (n=22) thBNP 20 (n=23) RAIRITH (=22
GFR(z =5 ,mL/min)
TRITH 54,5+22.7 54.8+21.7 53.6+22.9 53.1+21.1
WHIFIE 9 d 63.5+25.1° 66. 8420, 4* 69.8+18.1" 58, 34-22, 5"

" P<C0. 05, SRIIAIFHT A" P<<0. 05, 5 X B4 4 P<<0. 05, 5270 B4 L# ;. P<<0. 05, 5 rhBNP 4 L%,

=7 BHARRMEZEFERER2(%)]
T H xR (n =23) ZEVEd B4l (n=22) rhBNP 41 (n =23) A IRIT 4 (n=22) P
7 I L 2(8.6) 2(9. 1) 3(13.0) 5(22.7) 0.484
SVT/VF 1(4.3) 209. 1) 0 2(9. 1) 0.482
Bk B BB 1(4.3) 2(9. 1D 1(4.3) 2(9. 1) 0. 846
5 e E AL 3(13.0) 2(9. 1) 1(4.3) 3(13.6) 0.706
3 4 i@ (P<C0.05) 33897 5 9 d. WK G ¥R 7 41 72 = 33 1l 43 4

SR 7 R IR A R AL AL P BE R LT B
ZNLZE AT 51 A2 0 28 FE A RN T 5K D RERAIG . & S 8L
D EIBEA 4 M B I AR A T AEY . Ak
77 3 95 1 g B A B SR 35 O 22 0 5 0 4 RN AT 5k 2
B B 500, M 22 PN 40 I BT L A VRO B e IR
AR W RIR T O s s SR RLR K
= S N § =373 B e | B LS R (AR =N Y
PR ZE AL % i b B AURR 2 A M R AIG L ™ R P AT B
FEBEN PR L AR N P B AR L K
8 R oK T 4% 3 97 U 2 38 i i EOE R

AR ITJELHT s 4 28 9 43 W6 ST AE v 0 D) g h R
SCE g (o S N A N NN A U Gl A s e A |
S W< DTN i RS s 1 B /TP T = 1 K
Bk 2T [ R 2R G5 (RAAS) B 46 45 1E ] B 93k
AR PR B A0 58 SR P 28 306 R A5 2 10 Il 5
PR 20 1 50 3 TS RE AT A5 B 43 J2 1) 2 22 4R
FRET A S 2 B S B B B I T R R IR T Y
HEEIEHR . rhBNP & —Fh /N7 P 5O 8 ik, o] 47
K S bR B Ik 9200 WURE S8 o, 1 50 WLET 5K T, 300 1
RAAS #0354 BFFTIE W . chBNP A DR 30
G Z 305 04 S O JE T AT ARV e L —
Toft 55 8 - 10 AR W G e WL 46 T 1 s HE i
AT 25 fift 0> 1 RS . SR GEIE PRI 25 3k
70 V4 . ELASHE T 240 i P 55 B KT LG IURE L, AN
SO WL EF SR S RE L Ab L 22 PG o LR AT O 1M
ST e LI ol R R Y R B S Ol L B ok A1 JE
ik o B8 ARG oo U I 9707 o 7 51 S IR 20 ok A b ] i A
2274 i FUFT rhBNP 320 FH F I R, (09 3 02 & 2™
A P R LR 1 R 3

AL R BN JRITE 1.3 dBAIRIT 4L NY-
HA 73 20038 1% B A F HoAh 4 41 (P <<0. 05) 1897 5
5.9 d. BB IBIT YL 6 min B ATHE B K F HAb % 41

(LVEF) K8 T HAb £ 41 (P <<0. 05) Bk iR IT 4
N A ¥ B ALF 44 K B (N T-proBNP) 7K A% F Hifth %%
ZH(P<C0. 05), BF5E# W, rhBNP 5 [ % F 7 67 L 5
AR5 7y L 3% AV i 7 BEL 07 R 3 o i 1 £ A O L rh-
BNP 1] fig 25 G 842 0 % Ty il 38 58 0 bR g o,
ZWFGEUE S, 26 VG o B AT DAl 35 0 HE I 6 R A i 4
WK R R LVEFS™ LR 58 45 1 5 A BiF 5%
25 BRI, 2578 e 5 4 . rhBNP 20 [ %f B8 20 55 Bk [ AL
NT-proBNP 7K, 1fif 4 41 (8] b4 22 5 L4 it 22 B X
(P>0.05),

BT 1.3 d, 2276 i B4 rhBNP 4 B A6 )7
2 NYHA 75 e 3815 o0 W B0 T XA (p <
0.05), MTEIRITIG 5 d AUA BB IRYT 4 NYHA 53 9%
A B A AR T BB 4 (P <<0. 05) . BYT R 6 A
PR A IR 7 AL A B SR A T 0 R 4L L 22 7 o B4 rh-
BNP 41, iAI7)f5 5.9 d. BEAIRIT 4L 6 min 2 ATHEE
PR T H A A 4 BRI B IR 7 AT R AE 5 I PR YT 44
FEAEARS, AHEF T RS T BB, B
B REE B T R R TR R R AIRIT IR RIS
WITXT R E ST RE T B, FABREMAR
R R AR ZER TG F L (P >>0.05), /R 27
B 5 rhBNP BB I IE ARG IS B b .

ZE DTIR TE 2Pk 0 ) s R A T, 22V BB
4 rhBNP {397 A8 95 ok 3% F8 4 i R B0 Dy RE, 12 8
# LVEF 7KF, Bk NT-proBNP 7K -, B AR & 35 15
AEBERERE, 035 B IR 4 B A — @ IR 3, Ik 2 bk
O I I RIG YT 7 S 3 7 0 B . (A AR 5T
A AERR A B /N A K BB 3 AT I Bt U L 25 9 1
K HASF 50K B NT-proBNP il 4% i 8] i) J& 4% & . 46
B NT-proBNP 284k A H1 55 A AfF . A 5 W R ik —
ST
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