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Analysis of Clinical Efficacy of Recombinant Human Brain Natriuretic Peptide Combined with
Levosimendan in the Treatment of Acute Decompensated Heart Failure Complicated with Renal
Insufficiency

CHEN Gong', YANG Fang’, WEI Gang', LI Xiaoping’, LI Ming’, ZHANG Yaling' (1. Dept. of Cardiology, the
Affiliated Hospital of Southwest Medical University, Sichuan Luzhou 646000, China; 2. Dept. of Cardiology,
Yibin Nanxi District People’s Hospital, Sichuan Yibin 644100, China; 3. Dept. of Cardiology, Sichuan Provincial
People’ s Hospital, Chengdu 610072, China; 4. Dept. of Nephrology, East Hospital, Sichuan Provincial People’ s
Hospital , Chengdu 610101, China)

ABSTRACT OBJECTIVE: To observe the clinical effect and safety of recombinant human brain natriuretic peptide (rhBNP)
combined with levosimendan in the treatment of acute decompensated heart failure (ADHF) complicated with renal insufficiency.
METHODS: A total of 156 patients with ADHF complicated with renal insufficiency admitted to the Dept. of Cardiology in the
Affiliated Hospital of Southwest Medical University during Jan.-Dec. 2019 were randomly divided into thBNP group, levosimendan
group and combination group, with 52 patients in each group. All patients received rountine treatment. On this basis, thBNP group
was given tThBNP for injection [after 1.5 pg/kg intravenous pulse injection, intravenous dripping for 24 h with 0.007 5 pg/(kg-
min)]; leosimendan group was given Leosimendan injection 12.5 mg [intravenous dripping for 1 h with 6-12 pg/(kg-min), then
intravenous dripping for 23 h with 0.1 pg/(kg-min)]. Combination group received drug combination according to the administration
method of single drug group. Three groups received treatment for consecutive 7 d. Cardiac function indexes [heart rate (HR), left
ventricular ejection fraction (LVEF) , left ventricular end-diastolic diameter (LVEDD )], mean arterial pressure (MAP), pulmonary
capillary pressure (PCWP) , renal function indexes [estimated glomerular filtration rate (eGFR) , serum creatinine (Scr)], serum
levels of cystatin C (Cys-c) and amino-terminal brain natriuretic peptide precursor (NT-proBNP) were observed in 3 groups before
and after treatment. Clinical efficacy and the occurrence of ADR were recorded. RESULTS: Three cases withdrew from the study in
rhBNP group and 1 case in levosimendan group; 152 cases completed the study. Before treatment, there was no statistical
significance in cardiac function indexes, MAP, PCMP, renal function indexes or serum levels of Cys-C and NT-proBNP among 3
groups (P>0.05). After treatment,the HP, MAP,PCWP and serum level of NT-proBNP in 3 group as well as serum level of Cys-C
in combination group were decreased significantly (P<<0.05) ; the LVEF in 3 group as well as the eGFR and Scr level in
levosimendan group and combination group were significantly increased (P<<0.05) , compared with before treatment; above
indexes of combination group were significantly better than those of rhBNP group and levosimendan group (P<<0.05). Total
effective rate of combination group was 94.23% , which was significantly higher than those of thBNP group (77.55% ) and
levosimendan group (76.47% ) (P<<0.05). There was no significant difference in the incidence of ADR among 3 groups (P>
0.05). CONCLUSIONS: rhBNP combined with levosimendan in the treatment of ADHF complicated with renal insufficiency can
significantly increase the clinical efficacy,and improve cardiac and renal function but don’t increase the incidence of ADR.
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insufficiency; Therapeutic efficacy; Safety

Recombinant human brain natriuretic peptide; Levosimendan; Acute decompensated heart failure; Renal

SMEIACEE: 0> F1 55 (Acute decompensated heart
failure, ADHF ) f2.0> L4575 0 R85 BE FNAE T2 19 e i L
J R 2z —", ADHF f 32 22 [ U A0 B, IR 13k
Bl G Rlise ™. ADHF )5 D RE AL w gl ik
RO BEEREAIE 1Y 2 0 R TEA BT A ADHF
i B D RE RS, RS I ) AR R A 2 S EUR T
I GRS 5 g P R AT, BRI PR HEHT, FBRFAHEHT 32
S5 T IR BACHLL B LR AR A DM, TR I i D38 23
P2 = B D RE A2 AR A R DRGR R 25 700 52 SR, S A
TBYT T ) AT RSB A — A ARG < 5 351 2 R PR R) e i
FH 55 22 - 1048 58 7 3R - ] ] 32 0 RN A I 28 R R 1K
TGA O, M # 2 P BURE B M 0, 5 | B
FEEEIFACRE , QS S DR ERAE

A GFEA K (thBNP ) 2 1 K # FH Y ADHF {697
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254, ] LA ARR S il B 40 I R (PCWP) | i3 EL
W RIMERE IR . 1 H B¢ T thBNP % B ZhEE ) 52 AT 77
FEA L A BIF ST B % 20 0rE I ek Ak )
TR A A B DI RES (B AT ST AR T AR , thBNP A 2 3%
DR B0 B R A IE R 0 B T REFE AR, X B IE AT
—ERPERC, AT BAE —FOETENL I 25,
HIAIT O 1B VR FH E AR 2R KT AT, ST 4F IR
KT E DI REA 2 HA — 2 BIRITVE R, BT AR b
G B R R AN 320, B A 5T 45 i, thBNP
5576 7 5 HLBC A 20 o 3 ol B T B R Y
B A B I RE A 4 1) ADHF H 35 01 R RsCR
MANSERTERE . FT I, AR 20194F 1—12
VO R BE R 2B B g (LA R TRk “Febe ) O IR A
() ADHF 5 3+ & DhREA 18 Bt A VB MF S0 4 FE R
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DYAYT AT 2 I R R C(Cys-C) L 22 3L A i ik 44
JIKHIT 14 (NT-proBNP) LA K i 8 ik e 77 B D RE 46 b i)
filh I, PEAY rhBNP 5 22 76 5 HLEE R 7R % e bk, &/
164 ADHF & 3B hREAR 2 8 I RIG T it 3 %
BHGEIT

1 #ERSAZE

L1 N HiBR SR ERE

AFRUE B F BT IRI2 W ADHF, HAF & ELG
13RI WA YT 16 R 2018) 2 Wi bR " A T REAS
2RI T /NBRIE L 2451 E (eGFR) <60 mL/(min -
173 m*) ; /A 1FR 78 MUER (FJE K I S ik ok |
U PE K P Bt T ) ; 5% =18 % .

HEBRBRUE « 5 BEHUMAEIR SRR BB =l
1L AE 2 (ARSI LIS Na'7K 3 > 147 mmol/L) ; KK 25 &=
PFEE DMK s AP kSR AR s B O
P BGENTE MRS (i <100 mmHg,
1 mmHg=0.133 kPa) ; :p &L A 45 il 19 8 LR 4 5 It &
B A S e R R

JBETE AR RN 223 5 ThaR IR AR s RIAS R
N HIEST R -

1.2 WHRI%

AW ERE 20194E 1 — 12 A TR0 NRHERRIE
J7 1) ADHF 45 3 5 Th A 4 34 156 1], 4 IE B HLEC T
20 R thBNP 41 A2 Pt H4] B F 254, B141 52 1]
SR A WIS M SR A L0 MR 4 (NYHA ) L
INREAY G 0 1B JE e (g L el O 5 ) Ak
2l 5 [0 A5 5% i R A A I ) )/ 0 A K 2R A7 (AR BHL 24
(ACEVARB) . B3z IABH i 771 55155 — e o o} oA, 22 734
gt E X (P>0.05), LA AT bk, LR 1R,
T[] — R nT R 22 259 , it FH 24 sk 45 346115k
AIHMEBIZA B E BB . AT ZAFRBEE 18
PRZE Gy e WAt e, BE R B S RS EE T
HERI
1.3 JRITAHE

KB T 00 I E BUAYT , W BRI
PR R AR TR IR A s RT3 LA T kR R R
F 0 o B AR T AR R 0 AR BT
F RIS S IR 25067 . thBNP AL HTE Likih
7SR b 25T RS 2 IR A K gt i B
AW 25 BN F) HEHE S < [ 24 S S20050033 , AR
% :0.5 mg/500 U) , 1 Jc L 1.5 ng/kg F ki 5 s ds iy 7

J& , FFLL0.07 5 pg/(kg - min) FF 2L B Ik 3 24 h, ELE T
d. AV HA B HE A LRiayrimseat b, 57420
HU S OB 2 A il 25 A BR A ) HifE S [ 2Y
WEF-H20110104, #k& : 5 mL: 12.5 mg) 12.5 mg fil A 5%
H 28 8 T B 500 mL HR DAGCRR: T B SR RS K v
TS8R 6~12 pg/(kg - min) A HREFH KT E 1 h, 2R )5
PL0.1 pg/(kg - min) 4725 @ Bk 13 23 h GRgTE IR A H 3 24
h) F58E 7 do BRA A BE TR Bk F RG0S Al
e TR ESE s 3 S B A A R A O A e 1 L
W, R R R A 24

14 MEAEFR

141 DIIREFRFR i H XAR10 B (488 75 12 Wi L
(VLIMERE L TR PR 7D & 3 4L IR Y BT ANYG
575 (BIOR IR ZA 25 J5 1 6~8 h N, T [8)) F 26 25 55 1M 4344
(LVEF) Fl /& % &7 3K K42 (LVEDD) 5 {ifi Ffl iMEC6 1.0 Hy,
WP ORI Bt = B - B A PR W))Wl 3 241
BEVRITRTRNGYT 5 i PCWP (55 2808 T # Ihk ki 2 9
FRBKEE RGN ) 02K (HR) (WS4 1R EF 5K, IR T8
YIEh K (MAP) = 1/3 (45 FE+2xEF 5K ) o

1.4.2 B IhEESEFR I L% Cys-C NT-proBNP /KF- 43
TR RIRNAYT o R A 2 IE kil 4 mL, P4 1 500
r/min 5.0 15 min, 702 2 07 , 6 AU680 A4 [ 3
A AL 3 {3 (32 B Beckman Coulter 23 w] ) A6 I JH: i LA
(Scr) | Cys-C 7K ¥, I 31 5 eGFR[eGRF=175 x Scr —
L234x A4 — 0. 179 < M RAE (B =1, L1k =0.79) ;
AP, Ser BN A HE R “mg/dL” ™™, BUIMLIEAE L8 A
K HI DG5033A RURHRAL (He A< B A2 A BN W] ) A6
FH NT-proBNP /K-, 4% Fi i NT-proBNP I Fa28 1
BREI 2 3500 6 (v A5 WL AR R B PR | BB S
(e

143 JFRCHE ]S 3 B E BRI I AT A I
NYHA /0> DI 8 43 AN RAE AR , -4 W F br o 40 97
RO —— B CREAR S, NYHA O W RE 7 48 R e ikt
32 9% AR REARA BT  NYHA O I RE > 90 55 IOk
O 1 JOAK : A BRI TC I, NYHA DI RE /32
THGESUE . B RCR (%) = (R 3B 5+ 3

B0/ % <100% .
144 KRR MEIFCRESURERNR L
HEIE

1.5 Fit=FHiE
& GraphPad Prism 5 3K {F %4 5 647 5 F o0 #r -

x1 BHBEN—BRARREMARBRILR

Tab 1 Comparison of general information and basic medication of patients in each group

e e LTEER R TE  l ]
A5 T (rts), Pl Bl DR GeEs) E NYHA TN (] — — : - — — — ,
3 PGS BTN ARREGL)S M FRE WOR Wie Foh BER AceaRs pBEEN AN RN
BNP4 5 7485 35/17 35422 3 12 19 6 13 2 46 I 49 36
Akl 5 78475 36/16 37419 3 14 19 5 1 2 I 40 50 3
AR 50 738492 34/18 38£17 35 14 2 4 12 2 41 40 50 38
FEHE 2020FEE1FEH China Pharmacv 2020 Vol. 31 No. 21 - 2641 -



ORI ARSI | 2H IR UBCR FH g R %
B x + 5 37, Z2H 1] FE AR F 5 22 70 Hr , 4L 8] P 795 L
BORFH K56 P<<0.05 WZESRAGuH 5 .
2 HR
2.1 BREER

thBNP 2047 2 {51l /8 5 v ide iR I AE 5, 1A DR i A
RSN JG I it 52 SR ¥ 7 7 58 5 70 0 o LA A 149 1
HhigiB T . BT 152 BB SE A IS, Horp
rthBNP 41 49 51| A= P L2 51 491 J64 FIZ4 40 52 1.
2.2 BEBFRITAIROINEEIEIRILE

IRYTHT, %4148 % HR .LVEF .LVEDD .MAP .,PCWP
F#, 2 RG24 3E L(P>0.05) . JAY7 )5, 418
# HR \MAP PCWP ¥ HA 7 i i & PR, HIBRG 2y
L EIRIERRKF B AR T4 H 2541 LVEF BH0G YT R
BERE, HIRE 2G4 R IR B2 5 T4 2y
#1(P<0.05) ; LVEDD HELRY I FTREAIR, (H 2257 04
HEEE L (P>0.05), L2,

®2 BHBERTEOINEIERILR (x1s)
Tab 2 Comparison of cardiac function indexes of pa-
tients in each group before and after treatment
(x*s)

A5 WE& n HR,K/mn LVEF,%

LVEDD,mm MAP,mmHg  PCWP,mmHg

MBNPAL  WIFHT 49 9051106 382469 383%122 953498 187435
FRGEHA AT S1 913194 373472 93115 964%102 194240
BEATIZ04 W 52 9204122 389481 S89£119 978105  192%39
hBNPAL TR 49 7534797 4461720 S59+117  884£1070 132437
ENERA WG 51 761484 48487 567£103 871495 1204307
BEATZA WTE 52 7233607 473264 542£108  §22£927% 10828

T SRAGITHT LA, *P<<0.05; 53R 77 J5 thBNP 41 lLAL,"P<
0.05; 51AYT 5 /¢ P HLAH HL#R, *P<<0.05

Note: vs. before treatment in the same group, * P<<0.05; vs. rhBNP
group after treatment, “P<<0.05; vs. levosimendan group after treatment,
*P<<0.05

2.3 BABEERTEIEBINEEIEFRILE

GBI, & 4 E 1 eGFR  Ser K V-8R, 22 #4498
Gt X (P>0.05) . A7 A, A2V s H AL A A
221 BB eGFR B BRI AT B T, HERG FZh4lix
FEHRKF B35 8 T4 B2 40 5 Ser K A6 97 i k3%
BEAR , ELICA FH 20240 1Z 36 b KO IR TR B2h 4 (P<
0.05) ; 11 thBNP 41 F8 #5167 HI S eGFR  Ser /KPR, 22
SIS EE L (P>0.05) , L 3,
24 FBHBHRITEIRME Cys-C.NT-proBNP 7K
Eb 3%

IGITHT, 25 41 B M Cys-C I NT-proBNP 7K-F- L
B, ESWIG I FE L (P>0.05), AIT)E . G HZ
21 BB 1LY Cys-C 7K P 145 41 H 1L NT-proBNP 7K
SEIBSRYT R AL, HLI A4 7 Cys-C NT-proB-
NP /K44 3 241 45 5124 20 (P<<0.05) 5 11 rhBNP 21 1l
eV HAL B E Cys-C K- BBHA YT HIAT P FAIC, (H 22
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S¥TG I L (P>0.05), FIL3£ 4,
®3 BHBEFRITEBINGEERILE (x+s)
Tab 3 Comparison of renal function indexes of pa-

tients in each group before and after treatment

(xx5s)
413 hjfs 1 eGFR, mL/(min*1.73m’) Scr, pmol/L
thBNP 4] I 49 £3£101 16394173
airAzkl 51 48493 1654+ 184
i 5 47490 1653£192
thBNP4 B 49 453193 1616170
ikl 51 482+84° 15544203
e 5 5532106 151441857

TE - SRR YT HLEL, “P<<0.05; 5YA YT J5 rhBNP 4 LA, 'P<
0.05; 5iAYT J5 e P i HLAL g, *P<<0.05

Note: vs. before treatment in the same group, * P<<0.05; vs. thBNP
group after treatment, "P<<0.05; vs. levosimendan group after treatment,
*P<<0.05

Fx4 BHEBHEEBITHEME Cys-c.NT-proBNP 7k
Bt (x+s)
Tab 4 Comparison of serum levels of Cys-C and
NT-proBNP of patients in each group before
and after treatment(x + s)

i ML 5 n Cys-C,mg/L NT-proBNP, p.g/L
thBNP 4 I 49 26405 69£14
airAskl 51 28104 70%13
il 5 29505 13+134
thBNP# B 49 25106 41£12°
FliE HA 51 24107 43110
e 5 20408 374137

- SFEAUAITET LR, “P<<0.05; 51R YT R thBNP 4L I AL, "P<
0.05; 5iAYT J5 e P i HLAL g, *P<<0.05

Note: vs. before treatment in the same group, *P<<0.05; vs. thBNP
group after treatment, “P<<0.05; vs. levosimendan group after treatment,
*P<<0.05

25 BHBEIRKRTILR
BRI 25 20 8 5 00 AT B8 N 94.23% , BF = T
thBNP 4 (77.55% ) F17: 4 e HL2H (76.47% ) (P<<0.05) ,
L6,
R BHEBEIRKTIILR
Tab 5 Comparison of therapeutic efficacies of pa-

tients in each group

413 i BB H,6 T AR (%)
thBNP# 49 n 16 11 38(77.55)
A 51 21 18 12 39(7647)
ik 5 30 19 3 49(9423)™

1 5 rhBNP 41 A, *P<<0.05; 5 42 Pt w HLAL b4, *P<<0.05
Note: vs. thBNP group,’P<<0.05;vs. levosimendan group,“P<<0.05

2.6 ZHEBERARERMALEERILE

thBNP 41 85 Ho 2491 H B30 L 1 3] Hh BTG Al R
5 32 R AR RS, A RSO & A2 %R 6.00% (3/
50) ; 26 P s BLAH SR R 1) BRI O 1 ) i B Sk
S AN BN R AE R 3.92% (2/51) s 4 24145 1 9]
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S BUAIRE 1 ) BRI M B, N R RN & AR %K 3.85%
(2/52) . 3HHBEHEAR RN LR, 2R LG
B X (P>0.05), B rhBNP 2 g 1] R i G
it 22 AR AT A, Hodk B AEAS RO ) R 2 ad kit
FEAL PG  JEAR IS BB M, FEoE L T ANFSE .
3 Tt

SO RN B I 22 1000 A8 XS] 9 B4 P % , ADHF
14 M 38 H 20 BB B T RE P AR AN R, PRl K 2 48K
ADHF & 7 ABE B B TR A 4, 2 B
RO AR T AR K 7T 1M 2 ADHF Y SR RAL Y 28
MG S S L™, R, % F ADHF & 3 B ShREA 4
(R VB O I B AT 303 O L4 AN 5K T BE
TH BR 7K Bl 67 Ao 3Bk O B ) BE E — 25 AR R IR YT 1Y K
U9 chBNP FLAS PG e B A7 O S 3858 1 4 2
¥y, Horb thBNP A 2l 3% ADHF £ 3% (W% R ERE R, (H
HX B D RE s I H AT JC e et 22V e IR T O
J1aEvB I VE FH E AT 2GR 780N 0T S AF R R & B L
B E I REGEE ™, A SR 1, rhBNP B
A2V TIRYT Stk D) 3 vl B BT AT I IR
B B e AR AR S8 R A5 1 St 1 4k 252
W T BRI ADHF &9F B R A R 0B
RERYSZ IR RN 2 40k

LVEF \LVEDD J& P4l ) 52 vl F5 B %) 1 75 Aol 4
B, 40l e e 1 BB R e D M s A ET sk T RE , B 0
FIE VAL 45 T B 5 SR I R BT . AR IE 45 SR B
VBTG R LVEDD b, thBNP Fl 22 P8 o B X O B fEFE bR
HR .LVEF B HGEE MY, HECA 25418 % HR 3%
TG4 LVEF i 30 T 45 52540, #2275 thBNP 55
eV i BEEA X ADHF & 5 ShRE A e B & /YO
DIRE S ORI FAE— 259 5 .

MAP Fl PCWP J2& ¥ Jili 2 Jok =5 o O i ik s g i 48
B : MAP 1] S WO JUE 9 5 7607 A8 TR P e 2 T 8UR
B AR AR, B 295 & 0 J1 32 il s PCWP 1] 7] 42
WA U 5 R RN 22 2 8 s AR I e (RIDRT 67 fr ), A5 T
o AT RS 20 D I AG 5% RIS, PS8 AR 1 T i e g 3
(RO ARG A S L3S 20 F1 A AR . ARG 45 R s IR
ITIG &40 % MAP . PCWP 14 1 5 F4AI%, HIR & 2540
IR AR AT AR T A 2G4, 208 thBNP A2 P
YA A] I S R O B B, L R AL AT —
YR

Cys-C {3 35 RE WL 38 im0 LA M A S0Pk 17 S 45
15789 s NT-proBNP 1k i A JER 10 2246 =40 , 1T LA sz e of 375
Ao B R KT, 500 7 3 vl 1 & A KRB I DRI U1 4% DT A
K RIS R BN A FHZ541R A 1LY Cys-C /K
SRS 2H HR E I3 NT-proBNP 7K -4 88 1R 97 1 B 25 %
%, HLECA 2G4 RS bR K1 B 3R TR s 24,
<] rhBNP 5 2274 i HIRA-f H RE 6% 11 4 Hb S ADHF
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BT B IREAS 4 EEE 1RO LN 5 5 A DG FR B, 31X T RE
JE T RZE R i O LA AT S T, e LA i
(A RS A B, ik 4Rk 7 38 2R G T P 8 Cys-C
PRI,

ADHF & 95 hRE A 4 534 i T I 8h 127 e A
JE TR AR 28 N 200 2R Ge s 5 N VR A O i
VB AT AT — A48 B e A 2 & B8O T HE T RE kR
R0 BRI ABIF G ) RS 0 B T REFR AR T T 0. I
I# Scr /K- F eGFR M T 834 1 B /NBR g il %, HAe 0
J7 30 B A T 50 IR 4 & 5K D BE RN 3l ) 2% )
A Ser 5O INEENYHA 43 2% £ 1E MK, eGFR 5 LVEF
L IEAISE . 5 LVEDD FINYHA 43 9% 5 A 562, A
FELE R BN, 22 PG i HLA ARG F 25 41 H % e GFR 3945
TRYT T THE , Ser AKX ESAYT AR E AL, HES
25 IR R bR AT BB LT 45 2541, 7% thBNP Bk
A AC P i HLAT IR 2 G R Y B T RE S AR, BACRIE T
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