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Clinical observation of levosimendan in the treatment of septic shock combined with myocardial depression
XIONG Fang"?, LIU Chao', ZHANG Kexiang', ZHOU Qilong', LU Hua', CHEN Jianguo', YUE Xi',
ZHAO Jianxin', PAN Pengfei' (1. Dept. of Critical Care Medicine, Chongqing University Three Gorges Hospital
Chongqing 404100, China; 2. Jinzhou Medical University Union Training Base, Chongqing University Three
Gorges Hospital, Chongging 404100, China)

ABSTRACT OBJECTIVE To explore the effects of levosimendan on cardiac function, hemodynamics and prognosis of patients
with septic shock complicated with myocardial depression, and evaluate the safety of levosimendan. METHODS Patients with
septic shock complicated with myocardial depression who were admitted to the Department of Critical Care Medicine of Chongqing
University Three Gorges Hospital from April 2021 to August 2023, underwent adequate fluid resuscitation, had a mean arterial
pressure (MAP) =65 mmHg, and received pulse indicator continuous cardiac output (PiCCO) monitoring were enrolled. The
patients were randomly divided into dobutamine group and levosimendan group according to a random number table, with 20
patients in each group. Both groups received intravenous infusion of Norepinephrine bitartrate injection at a dose of 0.1-2.0 pg/(kg-min).
On this basis, the dobutamine group additionally received intravenous infusion of Dobutamine hydrochloride injection at a dose of 5-
10 wg/(kg'min) for 3 to 7 days, while the levosimendan group additionally received intravenous infusion of Levosimendan
injection at a dose of 0.1-0.2 wg/(kg'min) for 24 hours. Heart rate (HR) and hemodynamic parameters [systolic blood pressure,
diastolic blood pressure, MAP, central venous pressure (CVP)], PiCCO monitoring parameters [cardiac function index (CFI),
cardiac index (CI), stroke volume index (SVI), extravascular lung water index, global end-diastolic volume index, pulmonary
vascular permeability index (PVPI) , global ejection fraction (GEF) , systemic vascular resistance index, left ventricular
contractility index], and prognosis indicators [death within 3
ABELMEB &K A ARR2E 5 4w L0l H (No. este2020jeyj- days after administration, mechanical ventilation time,
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were compared between the two groups before treatment and at

24 and 72 hours after treatment. Adverse reactions were
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after treatment, CI and GEF at 72 hours after treatment in the dobutamine group, as well as SVI at 24 hours after treatment and
SVI and GEF at 72 hours after treatment in the levosimendan group were significantly increased; PVPI at 72 hours after treatment
in the dobutamine group was significantly decreased (P<<0.05). Compared with the dobutamine group during the same period,
patients in the levosimendan group had significantly lower HR and significantly higher CVP at 24 hours after treatment (P<<0.05).
Within 3 days after administration, there were no deaths in either group; there were no statistically significant differences in
mechanical ventilation time, ICU stay time, 28-day mortality rate, or the incidence of adverse reactions between the two groups
(P>0.05). CONCLUSIONS For patients with septic shock complicated with myocardial depression who have undergone adequate

fluid resuscitation and have a MAP of =65 mmHg, levosimendan is comparable to dobutamine in improving cardiac function and

hemodynamic parameters, without affecting patients’ prognosis or increasing the risk of adverse reactions such as hypotension.

KEYWORDS levosimendan; septic shock; myocardial depression; dobutamine; pulse indicator continuous cardiac output

monitoring

%G P AR BT R B WA 37955 )5 (intensive care unit,
ICU) B 1Y FEEI0T 5t N, R e e ) — FP Rk ™ B 28
AU REEAE AT 5 A RO LA ] 35 o JE 2 10 ) D
55 AU i H B (cardiac output, CO) Y& /b , i Hi 38 X A
3295 VA TS V2 W 0 s s A8 22, DT 75 A it [ P K af.
JE, e 2l R AT XU ™, H AT, I PRYA YT I
PERSE B L0 I R 259 R 5B E R ARSI
O WIS T AR R A A EIR R
AL EERH 2 M TR Y RECARIEE 2T
15 T e ] ik v S8 O WL i ) AR 2 o 251G L
ISz i A Vo = S R N1 1 S 2 i T (1= =2
P A KU

2V EURE B I AE T SRR T Y P L
J125%) , T T 2 R AR O ) 3 v B R 2258 O R YT
BB MR, 22V BRSO 2338 naC IUFE 4
i, M H BB O NUEF sk N RE s Ak, 20 o Hak B4t
R PUEA A TSR 2 A R
FHS SR, 2678w B TG AR 5 G 50 L ]
ROR M JCE R GRITRICR 5 AT B AT 7 AR
I DA SRR AEAE O WA 5 ) , Hoilis PR (6 A0 5 st
MUATEE— 20T . DkHE 7R 220 % ) (pulse indi-
cator continuous cardiac output, PiCCO) i AR 2. 472
TGRS ARG B ZR AR T E R AR E S
O AR B R 1L 3L 30 T 2 b B I, LA P B i
RIRIT PR AT HUFE PICCO WEll T , AL 7800
AR I HAF-Y 8h ik K (mean arterial pressure, MAP) =
65 mmHg(1 mmHg=0.133 kPa) BB e P AR 52 4 I 0o L
i B, DA T R xR R0 A2 8 o U 3
L ETIRE | L3 8h 1 2 S B 1 5% ) I A 2 4k
PIAIZ PRI MER S b 1 & BN AR 27
1 #EMEHE
L1 WMNSHERRIRE

YHAABIFSE ) 3 5 R DL R AnifE—— (1) 4F
=184 ; (2) 1l JE G AE IR ST IS W bR E™ : £ 5 R 27

-+ 2518 - China Pharmacy 2024 Vol. 35 No. 20

i 3.0 7€ X, T I3 WA I S AR AT AR SEA 7 A L e L
JH A5 PR 25 W 445 10 5 (3) 78 IL4E° 15 1 25 P 4
T ,MAP =65 mmHg, L& (lactate, Lac) >2 mmol/L; (4)
TR O NI HD O U 2 Xy 046 %X (cardiac in-
dex, CI)<<3.0 L/(min-m®) 8% 22 %5 5t 1l1.53-8X (1eft ventricu-
lar ejection fraction, LVEF) <45%,

AT FE B HEBRARE R« (14| =80 % 3 ; (2) Jikge
PEOR SEBT R 24 h 5 (3) BRAEA RS (A sk AL.Ly
WU NEJERLC WU O ILAE R o JIE R RS K At
ar BTV e RO T A ) s (4) AZHRT2 AN
HEAT b M A0 0o I . BRI B R A A, R A O LA
B, 84532 ok AR SRS ANR AR SRS AR 5
(5) {EUR A% ; (6).0 3 It TEBH ZE 3 5 (7) A47 PiICCO
IR 5 (8) PICCO M I 7L I 2t 010 Af AN b [ 45
s P I 78 B H <850 mL/m’, B 43 L &F 7R A I 25 A
+8 %% (global end-diastolic volume index, GEDI) <700
mL/m*]#& .

L2 WRIIK

% IR G HEBRARE LR 2021 4F- 4 H —2023 4F-8
FAAE TR PR 2B I — e I e 0 B 2Rk L 28 0 A WA
%2 75 H MAP =65 mmHg ARG AR 5a A I 0 WLl
A0 FEREHLE TR N o 2 Wy T e A A v
e B BE2H 20091, AWESE T REZBE BE PG P2 D 2%
HOAZAL R 1F 5 2020 AFBMITES (61) 5] BrAiiRyr X
o 43R A5 £ 2 5 s [ B 04 B A W) 2 1
13 ABITAR

RIT I, PR B BRIk R A E N AR LTS L
i 2 1 S ([ 24 77 H61021666, HUA% | mL: 2 mg, P4
LR TR 254 BRI 7)0.1~2.0 we/(kg-min) , H 4%
LR V8 % By 1 3R, LA 4EHF MAP=65 mmHg, 7 it 3
fili b, Z2 CVBy T e 28 38 in FH 3 iR 22 T 1 T e 1 5
[E 2557 H20053297, $iA% 2 mL: 20 mg ($Z 2 L1 T &
) AT R AR A A A R A F]15~10 pg/(kg-min),
BELERIKAEA 3~T d; 26 P4 o ELAH AR A Zc v s LT

thEZ 2024 4E55 35 4245 20 3



SRR 24 i H20100043 , B 5 mL: 12.5 mg, 556l
25 (R ) A BR S 7)10.1~0.2 pg/(kg-min) , % 25 ik 5
A 24 h, FvES RS, AR E 1T PICCO W (55 1
K RE8 M 1R 57 2~ 7 R BRI 190 , AR W
) 235 SR 8 R i e R %« 22 T W T R ) ik i 1 A 5
pg/(kgemin) , 2275 7 H 4 0.1 wg/(kg-min) ; £ B & 1Y
CI<3.0 L/(min-m*) H LVEF<<45%, ] 53 7| 1 % £ [
THE eV B B R REE# % 10.0.2 pg/(kg-min) ;24
VA 2= f R i s A i, B8 Y C1>3.5 L/ (min-m’) H.
LVEF >50% , TIRF 24 % 1 300 3 o 2300 o i V%6 5 o
2 W46 T RS Ay B Y C1<<8.0 L/(min-m”) H
LVEF<45% , U5 FFUC A 2 e Kb T %
14 WZRISER

(1) — B0 - LU 2 R 5 1 — s Ol , LA f 4
PRI Y R IR ER L AT T S A B S8
felt B R B W 43 & 4t 11 (acute physiology and chronic
health evaluation scoring system Il , APACHE Il )45
(2):0>% (heart rate, HR ) AL 2) J1 246 b5 - LLAS P2 22
FIRYTHTRNAYT G 2472 hi) HR FIILIR 30 ) 2748 b5 (B
PiCCO Wi M 45 #5 4h ) , & 2 B A0 46 W 4 & (systolic
blood pressure, SBP) . & 5K J& (diastolic blood pressure,
DBP) . MAP. H > # ik J& (central venous pressure,
CVP). LiRZBHCRHI Bene View T8 B {4200 it Wi
ASCCURIN A8 B A= ) B2 97 W IR A A BR 2 W) ) A U (3)
PiCCO Wi M543 : HUE M2 (8 1B P RTAING Y )i 24,72
h (¥ PICCO i I 45 5 , F AR 41 45 .0 21 RE 45 KX (cardiac
function index, CFI) ., CI. % 48 & 35 %% (stroke volume in-
dex, SVI) . IfiL & #Mili 7K 48 %% (extravascular lung water in-
dex,EVLWI) .GEDI . il Ifil & 18 3% ' 5 5% (pulmonary vas-
cular permeability index, PVPI) | 4=.> 47 Ifil 53 %% (global
ejection fraction, GEF) | £ %t Ifil 4 FH JJ 4§ %X (systemic
vascular resistance index, SVRI) | 2= /0> %5 IR 45 11 48 %X
(left ventricular contractility index, dPmx) . [ iAZ%(
R PC4000 B0 i 2 (8 Pulsion 23 w)) il (4)
G Tabr : LB B TS HE bR, AR 42 5
3 d NFET 1O HLAOE < ) A ICU I 1] | 28 d 4t
o (5) AN BBV - 10 s PO 2H S8 35 IR 7 10 ) S ATl
% PR B AN RN A R AR
L5 FitFEHE

R SPSS 17.0 AP X B HATHE T 04 o IEA I
A BT OB DL x £ 5 o, L] F AR S AR 1K
55, 2 N B ELBCR FHBCXT R 50 5 JE IE A AR i T2 %
BHA M(Pus, Prs) 327 , 41 18] FE R H Mann-Whitney UK
4 NS EEACR ] Wilcoxon Kl . 15000k DA %K
BUREIR I EBCR ) xR, K /K T «=0.05,

TEZED 2024455 35 45 20 1

2 R
2.1 FAHBEN—MERLLER

PR R HE A S R B . APACHE I
PO LA, R G E R X (P>0.05) , A 0] L
r o rﬁ%m%‘%l

F1 WMAREN—MEREER

) WM (B ez sy TR i/ APACHE T34
o " ¥ IER WEEE REER LRER  Gros
SEBMTHE 20 46 719:135 9 7 3 1 287484
FR&BA 20 1000 681£150 12 4 4 0 30.178

22 WHEEARERELR HR,SBP.DBP,. MAP,
CVP LL %

IRYT T, PIZH R Y HR .SBP . DBP .MAP ,CVP [t
B, RTS8 E L (P>0.05), PFIHBREGBITE
24 .72 hiN () *%‘E’fwﬁiéﬁﬁﬁuzﬁ,ﬁ%i@%%ﬁi
B (P>0.05). H5ZEE T AT 24 h e, 2
Vi HZH B 1) HR 35 T B (P<<0.05) ,CVP B & T+
(P<<0.05). Z5HRWFE2,

X2 MAEEAFAEARE SR NFIEFRELEE
[M(Ps,P:)]

it n BEA  HR(JUmin) SBPmmHg DBPmmHg MAPmmHg CVP/mmHg

ZEBTHA 20 Fa0 109(88,136) 1200104,139)  74(63,81)  88(82,97)  9.5(7.0,11.3
WFR 40 114(105,134) 117(114,135)  69(61,82)  85(80,100) 8.0(7.0,108
BITRET2h 9% 90(82,96)

14( ( (
(91,130)  118(115,134)  75(65,80
FRAHA 20 e 107091,120) 123(111,130)  71(57,74
WG 40 111(102,130)* 117(105,129)  63(61,67
HBIFET2h 108(87,124)  115(101,143)  63(53,90

a: 5 [F a) S 22 Uy T R4l LA, P<<0.05,
2.3 WAHABREARFRNELE PICCO MKNIEFRELE

TRITHT, A2V da LA BB A0 PVPT I 35 5 T2 L
Tﬂzzéﬂ(P<o 05), HAx & fabrdi ] th e 22 ¥ e 4 it

RN (P>0.05), SEAGIFATE, Z BB T A

HEIRYT S 24 h i CF1. CI.GEF #VAY7 )5 72 h (19 CI.,
GEF ] 2. % 7+ (P<0.05) , 1M iZ 4L & IRYT )5 72 hif)
PVPI {2 E PR (P<0.05) . SRIAIGIFAT LI, 270 &
B F BTG 24 hi) SVIHNAYT )G 72 h 19 SVIL.GEF
¥4 2 T s (P<<0.05) . JRYTE 24.72 h, AL E W)
PiCCO Wil F8 45t 22 R B G124 L (P>0.05) .
ERILE 3.
24 WFHEBENTSIBIRLE

B3 AN, A TC R E T . AL E L
BRCE IS E] A TCU B R] A 28 d R AL R Hod, 2 5538
GiitaE s X (P>0.05), 4558 FE A4,
25 FWHBENARKRNEZEHER

BTN, Z B T AU A BB & T RIS
KRN, AL 3 491K L0 st i 3 R L0 s B sl 1
B 5 2 Pt e A 3 ) B A 5 BIROR KR, Herp
IR 2 VK O shasd i 2 BR O Eisl Lk, P4
FRE AN BN A (L EL G T 4k 20.0% , 2 PG
B0 15.0%) teis, 22 7 G127 L (P>0.05) .

) )
) 8 8.0 )
) 900 8.0(8.0,10.0)
) 85(77,92) 115(78,128)
) 80(77,85) 12.0080,165)°
) 80(70,107) 75(55,12.0)

China Pharmacy 2024 Vol. 35 No. 20 + 2519 -



*3 WHEBETRFERE S PICCO LMIEFRILE

5 0 Wi CFI(xts)/ CIIM(Pys,Ps)) SVI(xts)/  EVLWIIM(Py,P)]l  GEDI[M(Pys,Ps)]/ liVPI GEF(xts)/ SVRIM(Pys,Pys))  dPmx(xts)/
(L/min) [L/(min'm?)] (mL/m’) (mLkg) (L) (vts) % (dyn*s'm’/em’) (mmHg)s)

ZEBRTHA 20 ¥ 3861157 24(20,4.1) 283124 109(6.6,17.8 780(660,935) 21108 13.7450 2254(1504,3290) 1183510
BFRUL 45THL63 33(25,43) 312483 9.4(6.0,163 738(688,908) 20110 156145 1820(1482,2821)  1279+404

BITRTD 4215135 34(3.1,40) 31194 8.7(7.0,123 811(740,958) 17£05 162157 2040(1529,2283) 1128315

ERGHA 20 B 30£ 115 27(23,36) 290175 7.7(64,12.6 875(732,941) 2314 155147 2330(1724,2649)  1207+405
BIFREMh 435168 33(29,44) BILILY 93(6.0,144 885(798,954) 23117 179159 1891(1452,2195)  1314£518

WERTL 420115 32(29,32) 326197 9.1(6.5,12.1) 846(694,950) 20111 18.0+5.0° 1804(1706,2293) 12234455

a: SRALAITHT L, P<0.055 b SRl ] 21 22 [ T JHc2H Lb 4%, P<<0.05.

F4 PMABEFHNTSEIRER

HURESEM Py, P))d FEICUBRIIM(Ps, Poo))id 28 d56TEREAN (%)
5.0(23,108) 115(80,16.3) 8(40.0)
10.0(45,165) 170(155,193) 8(40.0)

B
ZUBTHA 2
KNAEE 20
3 itig

AWFFRAER R X T 20 78RR E 75 H MAP =
65 mmHg (1R G MR 5w & IF O UM RLR 2, 220 o HLAE
R JIE ST RE RN LV 0 3 46 b 5 T AR TS 22 T 1
TR 5 R, 5 22 Ll T AR L, 2204 e BIF R B
FEA B 0 AR B UAWGE U [R] A ICU I [] 70 28 d B
T3 B IR N S RSO ) A3

Padlin , 29 50% By M EEAE B A 2 Lo ML, H5
5OTREIE B IR BEERE B8 AH L, B O WL R 2 (4
PRGN 209" . IXFhk A T e rEE 1.0 L) BE P it
B 4 Ry e 75 E 0> L (sepsis-induced cardiomyopathy,
SICM) , — i A LVEF<45% 1 Bl /2.0 &= 9 3k VE 2
WrbRiEE (R 2 2 s DI RESZ 400, B 20 B P ok D g
KA EIREFFEZ 2 BT, A5 PiCCO
S R e REAE L WL R CT<<3.0 L/ (min-m”) 5
LVEF<45% ,{HJF- A B AT IR 55 1 P B f £ 2 At B
Lo EY 5K

TEPE U 25907 B T 52 IR TEE 5 IO L ) 2
A CO MR M A", Horp LS 225 (wk
P22 T Tk 1 T 0] 0Pt 0 45 49 AT 30 3 0 240 N P
U RS B 1 (Ca™ ) 4 Ve B SR 8 i 28 5 10 LS 4
I3 o KPR BUMTEIE 12 5l - M ARG MR S48 2 [ B g
A (2016) YR, X T8 7843 W A4 52 55 e A P ol 48 4% 2
251 JE AT B S AT HE VR A SRR R v FR T, I
Z2 M T e (RS 55 , TR B B 50D ™ 5 B Fe |y (o
SR T 32 B+ R AR e R R e A B I PR R R
202G A 2 Wl TR, 4R, 2
T AT Ca” R IN IR A I, A5 5 5 S o PR AT
AT | PR P R SN RS

Fovtids B2 —Fp AR LA W e R BN 25 . A
RSSO, 22V BT S0 LA e LS s e C
(troponin C, TnC) 45 &, JFFaE TnC 5 Ca" W45 G4,
PN SE R LS 2 155 UK AR 1 A AH B AR T 22
PO BRI SE AN N Ca” I A2 AL R 0 T 35 A
B AILCER 7 5 U A, 2678 . ELI 5T e B 41 i ol

2520 - China Pharmacy 2024 Vol. 35 No. 20

1% — TR T ANET sk i A3 I/ E T . S AR R IY BoR , A2
PO ELRTAEAS S M JURE S0t (4 1 00 e 2 10
Itk , R EYAER A IO LI I IR 7 e 2 — 1
WF5T 4 7E 2015 4 A — TG A 7 T REALXT BRI | 246 14l
F R YRR/ AR T R ) Meta ST R B, 5 £
EL T T M o = B R IE MR IL ) 25 A B, 2278 o AT
PP Y CL, AR I Lac 7K F , 7] 1 35 AR 5t
M LeoPARDS W24 IEAEAS fit fe K 1) — T i 3
ARG RBIFST , LA 516 Bl G PEIR e B3 XA R 45
IR, SRR, 22 VG d BN BE R AR 2 A e
1] 1) 3 B R Y U P4 28 I AER , B T 4 LA ot
FEAMRGE 2 OB H I R AR RS, AR
TG AN R S AR G B I 8 R SRR S A
A I IIREA 4, AR A2 v o B RG24
HIRIARSE F5 o TAEHHL A —I Meta 430, S 2 Bl T
JHie He A , 70 P e ELAERS AN SICM 52511 LVEF , [FAIK 1M Lac
IS, IR AR, Al UL, 22 74 o B IR AR e
B IO LI B B AR ST R REAAS AR IRl A 8538, ]
RES AT g AN () S S0 1 2 75 B A & 90 LT
i LA B A P B BRI s PR 2 75 8 AR R 05 ) 456

% LeoPARDS HIFFE 45 S 15 ), (PR B EEAE 12 3 <
i 7 i R PR K T A B I PR R R 2021) A T AN
fifi 227 5 2L E’Jﬁ'ﬁﬁﬁ( ANHERE B A5G 254 1) 4 4
PE AT AT SR ST 25 048 Gk A HE e i
AV i BR ] FH T SBP<<85 mmHg 350> P P 4K 5 1)
AL BRAE S A PR L) 25 W s i A T R 25 A
FHU S 6 5 M55 & 5k D) REAH S& B L, D) AT 38 2
Y RTPEAT 7853 TR AR AT 5 ik B {70 £ 750 LA R [T s
i FH IS TR 25 P ke pdide

WG EAT DL A (1) 2R JH PICCO 45 W il 2
F RO IR KR 3h 1 A8 bR, SR SR A B L,
7 LB W £ 2 0 45 AN K A AR A IS B . (2) A B
128 PICCO W INAIESE RO LI o (3) AZ L 18 T e Ry
X AR, 5 LeoPARDS BF¢ i FH 22 Jd 71 by xof B[R] . (4) 4
N B E 25 5803 AR & 7 H MAP =65 mmHg, 1]
U /D SRt B R A LA AT 5K D RE S I O Y R
Wil o (5) 94 A £ B 4 A R 07 ey 70 6 A 26 P ol L, (HAR
R AT — 5 O SRy BRI = (1) A 5 MR FH PR 55 8 74 1T
il B DRI B, R REA A T AL EY 5K (2) R

TEZED 20244555 35 85 20 1



BN S AR S 0 A A2 PG o B EHCR) A B

125 (R BT Y — I Meta 73 BT 45 R R | IR BEAE 28 (T A2

Ph i LA S R A 0.1 g/ (kg - min) ™. (3) A58

HPIPESR  ATRE S REA BRI C

25 b RTIE N T2 AR E 5 \MAP=65 mmHg

HHeZ PICCO Wil (i e AR 50 & 0O LI i £ 25, 72

VG HAE R IE D RE AN I 8 1 2= r m e S £

ELP T AR Y, HAN 252 S T, A 2 s i,

JRAFAN RO R A . 28T 2e P i BL5 3%, Hf

JYA S Z W T JEREOR Y, Sk R AT I8 . A

PR 5 S AU T i BE R AR 1t A 1l PRAESE LA E— 204

R P o LA BRS80S ) A8 2 v B9 i PR

VAR VAN IERS

SE 3k

[1] W3, FRErs, # LR . 2008 d BT ™ S EEAE Sk
FRIE AR 50 I RS T 207 Meta 43T [J]. I IR 252, 2018,
33(7):562-567.

TIAN W L, CHENG H Y, DONG S M. Meta analysis of
levosimendan in treatment of severe sepsis and septic
shock[J]. Clin Focus,2018,33(7) : 562-567.

[2] LIUDH,NINGY L,LETYY,etal. Levosimendan ver-
sus dobutamine for sepsis-induced cardiac dysfunction: a
systematic review and meta-analysis[J]. Sci Rep, 2021, 11
(1):20333.

[3] EVANS L, RHODES A, ALHAZZANI W, et al. Survi-
ving sepsis campaign: international guidelines for manage-
ment of sepsis and septic shock 2021[J]. Intensive Care
Med, 2021,47(11):1181-1247.

[4] SHEN X D,ZHANG H S, ZHANG R, et al. Progress in
the clinical assessment and treatment of myocardial de-
pression in critically ill patient with sepsis[J]. J Inflamm
Res,2022,15:5483-5490.

[5] SANGALLIF,BELLANI G,AFFRONTI A, et al. Levosi-
mendan to facilitate weaning from cardiorespiratory sup-
port in critically ill patients: current evidence and future
directions[J]. Minerva Anestesiol,2020,86(6) :645-651.

[6] FARMAKIS D, ALVAREZ J, BEN GAL T, et al. Levosi-
mendan beyond inotropy and acute heart failure: evidence
of pleiotropic effects on the heart and other organs: an ex-
pert panel position paper[J]. Int J Cardiol, 2016, 222:
303-312.

[7] PiCCO M IMHE AR BHARE 24 . PICCO IilH AR
BARE IR IR, PR EEYAGE, 2023,32(6)
724-735.
Expert Group of Expert Consensus on Operation Manage-
ment of PiCCO Monitoring Technology. Expert consensus
on operation management of PICCO monitoring techno-
logy[J]. Chin J Emerg Med, 2023, 32(6) : 724-735.

[8] SINGER M, DEUTSCHMAN C S, SEYMOUR C W, et

al. The third international consensus definitions for sepsis

TEZED 2024455 35 45 20 1

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

and septic shock : sepsis-3[J]. JAMA,2016,315(8) :801-810.
BOISSIER F, AISSAOUI N. Septic cardiomyopathy : diag-
nosis and management[J]. J Intensive Med, 2022, 2 (1) :
8-16.
HERPAIN A, BOUCHEZ S, GIRARDIS M, et al. Use of
levosimendan in intensive care unit settings: an opinion
paper(J]. J Cardiovasc Pharmacol,2019,73(1):3-14.
RHODES A,EVANS L E, ALHAZZANI W, et al. Survi-
ving sepsis campaign: international guidelines for manage-
ment of sepsis and septic shock: 2016[J]. Intensive Care
Med, 2017,43(3) :304-377.
PUEAR IS G PR W E?ﬁﬁ ELRYT MERERE L LI
il BT R LR I RERIZ MR D], i R A R3S, 2020, 37
(6):447-448.
LIU H J, GENG J,HE Z H, et al. Effect of levosimendan
on myocardial inhibition and cardiac function in sepsis[J].
J Clin Intern Med, 2020, 37(6) : 447-448.
PAN J, YANG Y M, ZHU J Y, et al. Multiorgan drug
action of levosimendan in critical illnesses[J]. Biomed Res
Int,2019,2019:9731467.
OSPINA-TASCON G A, CALDERON-TAPIA L E. Inodi-
lators in septic shock: should these be used? [J]. Ann
Transl Med, 2020,8(12) : 796.
YANG F,ZHAO L N, SUN Y, et al. Levosimendan as a
new force in the treatment of sepsis-induced cardiomyopa-
thy : mechanism and clinical application[J]. J Int Med Res,
2019,47(5):1817-1828.
ZANGRILLO A, PUTZU A, MONACO F, et al. Levosi-
mendan reduces mortality in patients with severe sepsis
and septic shock: a meta-analysis of randomized trials[J].
J Crit Care,2015,30(5) :908-913.
GORDON A C,PERKINS G D, SINGER M, et al. Levosi-
mendan for the prevention of acute organ dysfunction in
sepsis[J]. N Engl J Med, 2016,375(17) : 1638-1648.
GUAN Q C,ZHANG C, LI B B, et al. Meta-analysis of
the efficacy of levosimendan in the treatment of severe
sepsis complicated with septic cardiomyopathy[J]. Heart
Surg Forum,2023,26(5) : E609-E620.
PONIKOWSKI P, VOORS A A, ANKER S D, et al. 2016
ESC guidelines for the diagnosis and treatment of acute
and chronic heart failure: the task force for the diagnosis
and treatment of acute and chronic heart failure of the
European Society of Cardiology (ESC) developed with
the special contribution of the Heart Failure Association
(HFA) of the ESC[J]. Eur Heart J, 2016, 37 (27) : 2129-
2200.
TAN R M, GUO H, YANG Z N, et al. Efficacy and safety
of levosimendan in patients with sepsis: a systematic review
and network meta-analysis[J]. Front Pharmacol, 2024, 15
1358735.

(i H #1:2024-03-25 & [A1 H 4 : 2024-09-09)

(%4 7KoChE)

China Pharmacy 2024 Vol. 35 No. 20 -+ 25621 -



