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Clinical observation of intermittently repeated application of levosimendan in the treatment of right heart
failure of pulmonary hypertension

WEI Bin', ZHANG Chaoyong', DENG Yan’, ZHONG Shiying', WEI Zhe', HUANG Kai' (1. Cardiac Intensive
Care Unit, the First Affiliated Hospital of Guangxi Medical University, Nanning 530021, China; 2. Dept. of
Ultrasound, the First Affiliated Hospital of Guangxi Medical University, Nanning 530021, China)

ABSTRACT OBJECTIVE To observe the efficacy and safety of intermittently repeated application of levosimendan in the
treatment of right heart failure of pulmonary hypertension. METHODS A total of 70 cases of right heart failure of pulmonary
hypertension were collected from the First Affiliated Hospital of Guangxi Medical University during Jan. 2019-May 2021, and then
randomly divided into control group and observation group, with 35 cases in each group.In control group, the patients with
moderate risk of classification of pulmonary hypertension were given Tadalafil tablets and Ambrisentan tablets, while the patients
with high risk were given Tadalafil tablets, Ambrisentan tablets and Treprostinil injection; both were given anti-right heart failure
drugs at the same time. On the basis of treatment in the control group, patients in the observation group were additionally
intravenously pumped with levosimendan injection 12.5 mg, once a month, at a rate of 0.05-0.1 pg/ (kg-min), 3 months in total.
Response rate of therapy, improvement of risk stratification of pulmonary hypertension after treatment, and average pulmonary
artery pressure, six-minute walk distance (6MWD), serum level of N-terminal pro brain natriuretic peptide (NT-proBNP) , right
atrial pressure (RAP) , oxygen saturation in mixed venous blood (SvO.), cardiac index (CI), right ventricular ejection fraction
(RVEF) , early diastolic tricuspid inflow velocity/early diastolic tricuspid annular velocity (E/Ea), tricuspid annular plane systolic
excursion (TAPSE) , right ventricular end-diastolic diameter (RVEDD) , right ventricular end-systolic diameter (RVESD) before
and after treatment, and the occurrence of adverse reactions were observed in 2 groups. RESULTS The total response rate of
observation group was significantly higher than control group after treatment (P<<0.05). After treatment, average pulmonary artery
pressure, NT-proBNP level, RAP, E/Ea, RVEDD and RVESD of 2 groups were significantly lower than before treatment, while
6MWD, SvO., CI, TAPSE and RVEF were significantly
higher than before treatment; NT-proBNP level and E/Ea of

A BETIE EZ A AR LG H (No.82060051) ;) PHH:
T EA X T AR b1 2 A 8 22 3RRHIT S H (No.Z220191081)

S E B E TN I BIFE 7 - S5 T i R observation group were significantly lower than control group,
FkE I R S 3Rl . E-mail:wb,_yessenia@163.com while 6MWD, CI, TAPSE and RVEF were significantly higher

#BEVEE FAREN Wi BFSEI7 i S RO 63k than control group (P<<0.05 or P<C0.01). There was no
JEALC IS G FAE I PR 535t . E-mail : drhk98@163.com significant difference in average pulmonary artery pressure,
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risk stratification improvement cases of pulmonary hypertension, RAP, SvO., RVEDD, RVESD and the incidence of

asymptomatic hypotension between 2 groups (P>0.05). CONCLUSIONS Intermittently repeated application of levosimendan can

improve the function of right heart of pulmonary hypertension complicated with right heart failure and has good safety.

KEYWORDS levosimendan;right heart failure; pulmonary hypertension;inotropic agent;intermittently repeated; efficacy; safety

JIts 2 Jok e 2 — i LA = 24 ot A6 A o 7 S o R
SRR I , A O R I SR It Bl ik v PR AR R ™ B R
fE 22—, Wl gh ik i 8 3 — Bk o A 0 gty , HAET
Hoxlp T E . BAT, IR TIRT7 Iish ks F T 3k
F WA B, BAETEN] WA B, BRI T
XEELW T RO FERIE VG L. kR 2 Bl T
Jie B AR AT LRGBS s ) RREAIA O 3 5 B AT, (HLIR]
I 2x 5RO Bl ik 3, S BORT o I T P 1) 4 65 oK g Ak
LR ENE RO N (o I (SRS e N B 7 ) QN ITR 5
Rt F A A A e 2 BRI HA A O 3 vy (14 g FH

eV e HJR— s B R 5O ), T2 R R UL
5 EE 11 C RS B - A B R A iR VR 5 2 25 AL
AL DA N TS B TR A2 RS BRI
FEAAE I AR B0, T AR O 3 IR YT U A8 32 O,
ks PRI g TE S5 , (1) D8 e 42 1 P P e AT DA el s ik Jre Pk
200 FE VR R 0 DI REY Y, [N AR B4 R A AR A2
P BT 22O a7 (B 20 P v By T i
Bl AT O v P UEHE AT R, HT AR 55 35 5 BRLUR
FHZE VY 5 BA T Il 3 ik s Fe 9T & A 0 3 vy 1) 995 191)
Xof BEBIF TR TR il 2l Bk v S B A O (]
W A 1 P A P ol R A A 0 e A R AR AT i TG AH DG
MBI ARIE o PRI, ASBF 5005 1 () B 3 4 ) P e 7
FURYT I B0 Ik e A5 O J il JR 3 TP R e ek, B 78
Rl AR 3RO NG ST A D i I S 2%
1 #RERZE
1.1 WMANESHRRRE

AR N AFRUER « (D FFA b FE & i 2
AT e 2018)™, 12 Wk 1 2Bl ik e, fap 43 )2
F LR R G s () AFLEA OB IG R R, £56 (h
O 1 I IZ W RNR T 46 R 2018) 5 (3) tH Ft TIAE 412
(World Health Organization, WHO ).U> I GE/3 %y T 2 IV
20 RS U Bl R =R R 45 191 % (tricuspid annular
plane systolic excursion, TAPSE) <17 mm; (4 ) [Xl fifi 8 fik
e AT U B PR A B

ARG B HEBRARUE N (D4R <18 B 45 (2) {T Ik
WA (3) 4 91 ¥ sl VLS FR 2 <30 mL/min) | i
Ty (BE IR L L <50% ) 22 F AR ki & (CF- 34 3)
Jik [t <60 mmHg, 1| mmHg=0.133 kPa) 8% & .0» 8l i 3
(LyR>120 K /min) # -

12 WMRMHK

YEHL 2019 4F 1 H —2021 4F 5 7[R il 3 Jok &5 A 0
TR FIRAET P BE R 2250 — B s B2 B A Be iR T I AR
F 101, Fie BB A 73R o0 WS4 R B2, B2
2% 35 o LA UL A Bk 14 ) L 2 21 A, AR
(38.57 +9.55) % s Xf HRZH 55 1k 12 491] | Lok 23 3], 4 i
(36.37 £8.06) % . PHALIEFE AW MR PRI il
K4 sk s AR 43 )2  WHO (U M) R 5394 55
— MR R, 22 S G TR X (P>0.05) , HoA W]
FEtE (1) o ABFSE R4 R B BE 2 51 & Al i
(L5 2018-KY-E-130) . Fir B & 2 50117 W) 2
B TR RE A
1.3 JRITHIE

BT A £ A ] el s i e 12 W R T 4 e
2018) e 11y il 2y Jok s R A s 43 J2 48 5 1 2 Fhak 3 b
S 25aYT . o e B E N 2 R ) 259, A4
s PR [ 556 il 25 (R ) A3 FR 2wl [ 25 i 7
H20193313, ML 5 mg] IRk 5~20 mg, B K 17K ; %57 4=
R C MEFRZ5 A PR A, B 2517 H20183321, A1
#%5 mg) AR 10 mg, BER 1R & f& 835 W 3 b i)
49 R ik b AR i O R R a8 ) a2k
WA LR R e ) i ana) e R SR R R
2l (A RE) A R ] [ 25 7 75 H20203101, #L4% 20
mg]FFLE R 35 5~20 ng/(kg-min) . & E R 45
T DR 2, ALFE R R R o R (i 2y
{2 A PR A, FE 2515 H31020678, 4% 0.25 mg)
0.125 mg, B R 11k, LA E2He2efi i 34~ H LA .

B B HAE FRIGY kAt b, A A AERE LIk,
B 308 [F0) i JOk 2 7 2V o L3 SV (S 25 B
[ 257 H20100043, HLk% 5 mL: 12.5 mg) 12.5 mg, & A
4 0.05~0.1 pg/(kg-min) , - IRAFEE 24 h, E L34
H o B B AR A B 0 80 38 2 o3 T =X 2 SR B 1
U SLEBETT 41K
14 MZFEER
L41 RITARCE  SRPELG =2 W RNG TS
4 2018) 1Y) WHO (Lo M) RE AT A 797 S e ' ——H 3L -
1RYT IS WHO LIRE S g AR T ek 1 2%, sl IV
AR M8 T 9 TRl 167 5 O U e s i o AR
b, 8l MR R IVR . 3697 ROR = 35505 50 a4
$x100% .

®1 PMHABEFNERTRLER

| AR — AR WL
I T T T T
M4 35 34(32,40) 12(343) 9(25.7) 9(25.7) 17(48.6) 48(41,51) 2(629) 13(37.1) 2(629)  13(37.1)
WA 35 35(33,44) 14(40.0) 7(20.0) 11(314) 17(48.6) 47(40,53) 23(65.7) 12(343) 2(65.7)  12(343)

HEZED; 202245 33 5 14

China Pharmacy 2022 Vol. 33 No. 14 - 1755 -



142 JBghlkCFRE R I P62 IR T R A 3
G JE S = B R ) S W SRS = T K= 4 )
JOKF- Y5 e o % R B8 B AR ) 2900697 55 34 A 45w
FRRAE B A T4 O T8 A 2 000 it i 0 KP- 38 1 5 LR 4
SRETEER 3R ALV i FIRYT A5 R E 1 F (RIER [ 259036
S8 3 A S5 R ) AT A7 U 3 45 2 U < i 50 ik °F-
¥
1.4.3 Wk HEfap o2 RSt bs S I E
55 1L 2 B RIG J7 35 1 2018) , L WHO WL I REZM 42
6 min 217 2 (six minute walk distance, 6SMWD) . Ifl 75
N %t B Y F] 44 K B 44 (N-terminal pro brain natriuretic
peptide, NT-proBNP) 7K - | 47 .0» Ji7 [ (right atrial pres-
sure, RAP) V&5 i K Ifil 420 1f1 F1  (oxygen saturation in
mixed venous blood, SvO;) Fl.L> 45 %4 (cardiac index, CI)6
A FEBRVEA AL R A Sl Bk s R SRS a2 . FEBR I
WSS B TE T BDE NS Al ge AT, oK (m)
iy LA I 6MWD SR T HL AR 27 Ot 3 4G I IfL 37
NT-proBNP /K[ G H 2 Tz W™ il (i) A R
AT S M (10)56185702] 5 38 it A7 0 545 1 5 RAP;
KA BE MBIk R N BEERIK A4S 1 mL, 2R
Rapidlab 1265 B i T/ B AL [P 1] 1 R 22 W77 i (I
) A B vl T DU STk - s bk L B I A o AL Af
FUEE o bR RIS Ji o K A ol S A - 34 50 B Ry
SvO., 34 A A5 CL: CI[L/(m? - min)] = S FE i (mL/
min)/[SvO. (% ) — Jifi 3l bk IiL 446 F1JEE (9% )< ML 2126 1
(g/dL)x1.36x10x{A&ZKEHFH (m*) .
144 ALOIIRESATLERN R EPIQTC AL
7R C QAT RS e A7 BRZ w] ) A I 7 4 A8 35 VR T
H 5 A9 A5 00 5 3 1043 %X (right ventricular ejection frac-
tion, RVEF) | = AR AR A& 5K 1 301 10 370 06¢ 3 18/ — SR MG 3R
&7 5k F 1 42 Bl 1§ 3 & (early diastolic tricuspid inflow
velocity/early diastolic tricuspid annular velocity, E/Ea) .
TAPSE 7.0 & &7 K A N 42 (right ventricular end-diastolic
diameter, RVEDD) . 45 .0 % i 45 7K 1] P 4% (right ventri-
cular end-systolic diameter, RVESD) .
145 ZAVE WEPIL B EIRITWIR A ROV &
AEAE L, AR OER R R B0 IRt 8YS (ERRAE
L5 FitFFiE

FKHISPSS 17.0 B TG 27 b . FFEIEST
A BT TR L X + 5 R0, AL IR L3R AT FEAS K
50, 2 P9 22 S0 U RCR FH W REAS ¢ A 36 s AR A IE S5

A 1 31 B % B M (Pss, Prs) 22718, 2H 18] FE #8237
Mann-Whitney UG5 , 2H N 22 5 Fb AR T Wilcoxon W
R0 s THECROR L IEUCRIR 3R R K . K30 /K o
a=0.05,
2 HZR
2.1 FWHBETZHHARBER
PR F8 YR S8 Ui o, 4 e s AR o
2.2 WMABRERTANEMMBBKFEHELE
BTG SR BB F IR T A RO 3w TR IR
(P<<0.05). JRITRI, PILLEE Wit sh ik 35 e H s, 22
SIGITE X (P>0.05) ;3877 5 , PR 34 1 it 3h ik
38 R 2 AR T R AR YT T (P<<0.01) |, 17 PO 4 A
1) 1l 3 kT35 R B8, 22 57 e g it i L (P>0.05) o

iR 2.
x2 WARZFBRTAINEMGTAEMENKEHE
237
N " HﬁiﬂJﬂlWﬂ‘JE[M(st,Pu)]/mmHg
455 N VB 0
Al no RITHEE(%) e i
R4 35 20(57.1) 48(41,51) 35(30,41)°
i) 35 29(82.9)" 47(40,53) 35(30,40)°

a: X BALL AR, P<<0.055b. SIRILLAYT T LA, P<0.01

2.3 WMABREMIKSEERSEXEHERFMEXIE
FRESEL B

TBIT IR , WL At R ALl sl ik s 1 fa B )2 ik i
53 ) 25 4910 (71.4% ) Fn 27 B (T7.1% ) , 22 7 o5
P2 B L (P>0.05) . JRYTHT, 4 B & 6MWD,
NT-proBNP .RAP . SvO. fil CI FL 54 , 22 73 040112478 X
(P>0.05). JRI7 )5, 4L #H 6MWD  SvO. ., Cl 4 i 3%
= T RIZLVAITF T, NT-proBNP 7K F . RAP ¥ i Z1I% T[]
HIRITHT, H WL NT-proBNP /K - 5 BAK % B 26
6MWD H1 CT ¥ I 2 =5 T X} B8 4 (P<<0.05 5%, P<<0.01) 3
A 4] 534 B9 RAP SvO, HL R, 2 F ¥ G248 X
(P>0.05), Z5HRWAE3,
24 WHBEGULMBESHOEKRNELE

BT AT, 9 2H #2319 TAPSE . E/Ea . RVEF .RVEDD
FMIRVESD He4%, 22 ¥ RG24 L (P>0.05) . /YT
J& , Wi 4H £ % 1 TAPSE .RVEF ¥4 5 3% 15 T W 413897 RiT
E/Ea,RVEDD RVESD #J i ZIX T Rl 41 1A Y7 A, HES
2 F8. 3 () TAPSE \RVEF 2 i} 2% = T X1 HE 41, E/Ea . (1%
TXH 4] (P<<0.05) ; {HH 4 £ % % RVEDD F1 RVESD
e, 22 S TG L (P>0.05) , 45 L3 4.

xR3 WHEEHEITHIZ 6MWD NT-proBNP RAP SvO.#1 CI LE 3

OMWD(x£s)/m NT-proBNP[M(Ps, P5)]/ (ng/L) RAP[M(Ps,Ps)]/(mmHg) SvO(x+5)/% CI(x£s)/[ L/(m’ min)]
R AT = Ny = NS YR &
v e wE ﬁgg Wi R ERRTRE BRI BE ‘;g’fg R &gg R R gg

WAL 35 33734583 41331613 7601328 975.4(4715,2032.0) 4633(256.5,1224.0)" 509.7(179.2,862.8)

1209,15) 8(7,12)" 3(1,5) 59.1£6.6 65.6%7.0' 64+30 22£04 25406 03101

MR 35 34224624 4407519985309 1174.0(5649,2378.0) 276.6(105.3,577.3)" 7679(385.3,1800.0) 11(9,15) 7(6,10)" 4(3,5) 604168 683163 79+3.6 2304 29105 07+0.1

a: 5 [FIZHIRTTF AT UL, P<<0.013b: 5% IRZH LA, P<<0.05; ¢ 5% AR LA, P<<0.01

- 1756 - China Pharmacy 2022 Vol. 33 No. 14

FPEZG 2022 4E55 334555 1410



®4 MABFRITHRALESHEDLERNLE

TAPSE[M(Ps, P:s)]/mm E/Ea[M(Pxs,Py)]

RVEF[M(Px,Ps)]/%

RVEDD[M(Ps ,P:s)]/mm RVESD[M( Pﬁ,P;;)]/mm

W o0 - T !
WO TR OWTRRAN W TR

WEETHE BT WP CRIERRE  WEI RPE WPRTHE

WG PR TR

KR4 35 14(13,15) 17(15,18)"  3(2,3)
WRAL 35 14(12,15) 18(16,20)"  4(3,5)

6.8(58,7.2) 48(44,55)" 15(12,21) 39(35,43) 46(44,51)"  8(6,10)
73(62,7.6) 46(38,5.0)" 23(18,29) 38(33,41) 50(45,53)" 12(9,14)

46(43,50) 38(33,40)"  9(8,10)  38(33,42) 28(23,33)" 10(7,11)
47(43,55) 38(35,44)"  9(7,11)  38(33,47) 29(24,35)" 10(9,12)

a: S RIZHIRYFHT LA, P<<0.015b: SXTIRZA LA, P<<0.05

25 WHBERESMEE

TR AR, AR A 5 19 RS (14.3% ) R A ToAE AR
R IR, % BE A AT 3 491 5 25 (8.6 % ) & Ak TCAREARAR 1L,
AL AR 0 TOAE PR AR I 2 A SR b, 25 S G T3
X (P>0.05) . AL I 8 35 78 £ 1 22 EL 67 I I
FELF5E  BENR 58 UFIT . EEL1A 1 s & A Sk,
ZNHEIRIT IR i . W ARAT BB KA O .
3 Tt

Ak % T il 0 ik e R B A O T8 R L SCA H Tl
Sh bk R BUG 5 s R A0 I FET Ik ) REAS
4, NI A0 1 i IR R R I ZRA IR . A7 0 3 vy
S i 2y ik v B e i i o PR R ™Y, S il 3l ik s
HBEAET AN R 7~ 22—, iR ) 1 00 JIRE A WA
g, B O A R, DRI 224 i s ik s TR O R A D = R
IIEE T BT, A 5O 7 AT DA A3 A 0 38 38 (4 L 30 )
2EFRRRY

2 VA i HLAE S — = B M 4R
Bk AT 45O UL 45 F1 41 , 3 AT &k LA d L, 5k Ah
Ji A6 A SRR B K, 5 e bR St ik L O o L (AN 233G
OUFEE R, ImARIRIG UESE , 20 74 o H A28 ki A
A DL 220 T2 0 FR 3 A I, B i AR
JIts = 240 X AR, S LA R AR 1 P R a0 BRI
T [ A 45 g PR 20 VG o B T A2 O S U4 ThRE R R
FIFEIMAE O FIRITS . HATA P & H T ik Al
O WUR T S D U FE I & 0 0 E TR0 3 0
FEANERAR S5 AR O HE SR BIR YT o X TRk A0
PN FEN AT DI REAR T B0 , F5of ) — T R G PR
il Meta 43 A7 45 S 26 01, 22 74 5 EL AT DA 3 A 0 = AR
AL 580 CTAPSE Ui H 12 0 — R IR AR 06 P A 4 o
EA O REFE bR, R Bt AT B ACR AT ) ik, AEXF i ot
BB TCCEE

H A, B AN 2278 5 HA T I sh bk s e A O 3 8
PG RIS AN R/ INEEZS () B g 491 % BRI -0, %7
BRSO OR A A P F BRSO A o ks RS R A
O TER R, 45 R IH 22 7 o HL AT B#AIK NT-proBNP 7K~
T A I D REP o 7E 2021 AR (RN O I 27 2%
SIS WORA YT 4 M) OB T L A O I
BN 25, 38 IR T IS M A O 3 ol T DL 22 P
O ] s o i 8 ik s i W S 3R T e R (2021 B )
F6 5 bt A U SN ik = T A 0 S v s T LA P
FAZEVG B (R E YR H BRI 225 S0k, 29

HEZED; 202245 33 5 14

XFF e 0 s H A O aE s iR, U T sl ik
o AT L I IR T AR T 45 B A & AR iRk =
R Bl AL HEATE 58 5408 e PR 338 S 45+ 0 A BR o
2018 AE R 2B IR ), th TR RDT A IR,
Xof 26 VP e HARYT Il Sl Dk e B A7 U 00 1) Bk = 78 1Y)
i R 2B HERES . ASBFTR AR R B, 2V s HLT DL
Ji By ik v i A7 o0 % 38 M8 5% 1Y RVEF, TAPSE ., E/Ea,
6MWD NT-proBNP %5 #7. LI BEFE AR , [A]I 2435 WHO .L»
THREST G, AT WL AE P4 e HLAT A5 R0 Tl s Dk e TR A0 i
W R A DI RE X S Z BTGB 25 R — 2, (HH
Xl 3l ik = R B0 47 % 5 KU RVEDD \RVESD 4%
EARALI N TC ] R0, A5 1 BRI ] A IS S
A 2R FH 18] W i 52 00 7 04 o ELIR 7 il 2l ik i
FEAT Oty , FRE B R AP B 0 1 h, 7RI
N 28 CIEAL S T G A ) 2P R R 202 70~
80 h, [H] b Ze 7Y o HL Y IV 8 ) 27 OR AT DR 2 0
1~2Jdl, g T RESRAFFFELAE R 25 )77 280, HOR FH IR) I B
SN AZE P H o ABESEAE R R (8] 52 1 7 v
d HA] DU 5 Bt (8 i AL D I RE , [RGB 7 s sl ik
P45 PR AT KRR, (B3R5 I il sl k-1 24 1 -5 0 R
HILBIF T REMEZE S . XA f HIRYT 7052
AT LR AT A O RH A it 8 ok s AN — 380, It A T g
5 ARl Sl K s T B R AR BLR AN — B0 O, M A TR 22
WFFEE— RS . 2 ET5 TR, PHAH R A JCAE R AR I
JE R A AR, 22 S JCGE 7 3 S R J A kAR L
TN o X [ W7 B A2 0 T /e Pt e EL A 28 e PR AT
25 b i T Ve e 5207 P 70 74 o HLRT L 2 A il
Sk A0 B E O URE , B k. 3
AHIEFE R BT FEAS RN, HR S ENUE X1,
XLE AT RE 2 S M ELSSRCRIE A, BORBE IS T4 ie
i e S REEA I PRATF S i — P Bk
[1] KONSTAM M A,KIERNAN M S, BERNSTEIN D, et al.
Evaluation and management of right-sided heart failure: a
scientific statement from the American Heart Associa-
tion[J]. Circulation,2018,137(20) :e578-e622.
[2] OLSSON K M, HALANK M, EGENLAUF B, et al.
Decompensated right heart failure, intensive care and
perioperative management in patients with pulmonary

hypertension: updated recommendations from the Cologne
Consensus Conference 2018[J]. Int J Cardiol, 2018, 272S:

China Pharmacy 2022 Vol. 33 No. 14 - 1757 -



[7]

[8]

[11]

[13]

- 1758 -

46-52.
PAPP Z, AGOSTONI P, ALVAREZ J, et al. Levosimen-
dan efficacy and safety: 20 years of SIMDAX in clinical
use[J]. Card Fail Rev,2020,6:¢19.
GARCIA-GONZALEZ M J, DE MORA-MARTIN M,
LOPEZ-FERNANDEZ S, et al. Rationale and design of a
randomized, double-blind, placebo controlled multicenter
trial to study efficacy, security, and long term effects of
intermittent repeated levosimendan administration in
patients with advanced heart failure: LAICA study[J]. Car-
diovasc Drugs Ther,2013,27(6) :573-579.
ALTENBERGER J, PARISSIS J T, COSTARD-JAECKLE A,
et al. Efficacy and safety of the pulsed infusions of levosi-
mendan in outpatients with advanced heart failure
(LevoRep) study : a multicentre randomized trial[J]. Eur J
Heart Fail , 2014, 16(8) : 898-906.
COMIN-COLET J, MANITO N, SEGOVIA-CUBERO J,
et al. Efficacy and safety of intermittent intravenous
outpatient administration of levosimendan in patients with
advanced heart failure: the LION-HEART multicentre
randomised trial[J]. Bur J Heart Fail, 2018, 20(7) : 1128-
1136.
CRESPO-LEIRO M G,METRA M,LUND L H,et al.
Advanced heart failure: a position statement of the Heart
Failure Association of the European Society of Cardiology
[J]. Eur J Heart Fail,2018,20(11):1505-1535.
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 J Heart Fail, 2016, 18(8) : 891-
975.
TR B oA 2 O LA 2700 2 O 1 iy 2L, v [ R T P
DI REm TR B2, T AR L A e B R A
22 L I FERIZ W IR 7 R R 2018[J]. FP ARG A
Zki,2018,46(10) : 760-789.
MARTYNIUK T V,ARKHIPOVA O A,KOBAL’E A, et al.
Possibilities of using levosimendan in patients with idio-
pathic pulmonary hypertension[J]. Ter Arkh,2012,84(9):
83-88.
JIANG R,ZHAO Q H, WU W H, et al. Efficacy and safety
of a calcium sensitizer, levosimendan, in patients with
right heart failure due to pulmonary hypertension[J]. Clin
Respir J,2018,12(4):1518-1525.
AR B2 2 O VB 25 23 2 il L 7 2, AR il 4
o 2% 75 g R B 2 v I R L T 2 U AR T AR
2018[J]. RO ML R A4, 2018,46(12) : 933-964.
MEHRA M R, PARK M H, LANDZBERG M 7, et al.

China Pharmacy 2022 Vol. 33 No. 14

[14]

[15]

[16]

[18]

[20]

[21]

[22]

[24]

[26]

Right heart failure: toward a common language[J]. Pulm
Circ,2013,3(4):963-967.

CAMPO A, MATHAI S C, LE PAVEC J, et al. Outcomes
of hospitalisation for right heart failure in pulmonary
arterial hypertension[J]. Eur Respir J, 2011, 38(2) : 359-367.
CASSADY S J,RAMANI G V. Right heart failure in pulmo-
nary hypertension[J]. Cardiol Clin, 2020, 38(2) : 243-255.
BOUCHEZ S, FEDELE F, GIANNAKOULAS G, et al.
Levosimendan in acute and advanced heart failure: an
expert perspective on posology and therapeutic application
[J]. Cardiovasc Drugs Ther,2018,32(6) :617-624.
MCDONAGH T A, METRA M, ADAMO M, et al. 2021
ESC Guidelines for the diagnosis and treatment of acute
and chronic heart failure[J]. Eur Heart J, 2021, 42 (36) :
3599-3726.

TR AP AR AN LG DI RE
RN AV o B RER T
(2):153-155.

/N, FOCH  ATE% , A 1) EE A2 bR 20 PG o ELIA
IF B TR AL U B AR E (0] Th AR AR O
b A A% ks, 2018, 20(8) : 819-822.

RFAE W EDT 20 HXT 2 O VR SE PO ) 3l 18
LI B0 7 2 S [T RO ML s A A, 2017, 33
(11):1074-1076.

Wik, S, W-Hedt A5 Fe it BAE O INREAR T B
TEEAR Bl bk 55 B R RLAR i A IO S [0 PR ML A%
i£,2019,35(9):801-804.

HUY S,WEI Z,ZHANG C Y, et al. The effect of levosi-

mendan on right ventricular function in patients with heart

A 3 L0 LR
1. HPE R ARG, 2017, 32

‘+

dysfunction: a systematic review and meta-analysis[J]. Sci
Rep,2021,11(1):24097.
QU C,FENG W, ZHAO Q, et al. Effect of levosimendan
on acute decompensated right heart failure in patients with
connective tissue disease-associated pulmonary arterial
hypertension[J]. Front Med(Lausanne ) ,2022,9:778620.
By, A MIRRZL, 48 2P BIRY T B I Sk R
FEA O3 v JB AR I R (] o [ PR 5 1 i 4 2%
#,2021,20(3):203-205.
HAE B 2 2 W 2 2 il 215 il L A8 2 41, v
PR T BB 23 VR 12 T 73 2 it A 2 5 s 1 9 T AR B 2
e A 2 -5 i LA 3 ML, S e i sl ok v
JEI2 W 5IEIT R - 2021 Wi [J]. R AR R AR 2Rk, 2021, 101
(1):11-51.
HANSEN M S, ANDERSEN A, NIELSEN-KUDSK J E.
Levosimendan in pulmonary hypertension and right heart
failure[J]. Pulm Circ,2018,8(3):2045894018790905.
ik F 1:2022-01-11 {11 F 15 : 2022-06-17)
(G - %)

FPEZG 2022 4E55 334555 1410



