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Dynamic Analysis on Effects of Levosimendan Combined with Dopamine on Cardiac and Renal
Function in Patients with Acute Heart Failure Based on DID Model*
WU Shen, ZHANG Xin, GU Yang ( Dept. of Cardiovascular Medicine, Huai’ an First People’s

Hospital/the Affiliated Huai’an No. 1 Hospital of Nanjing Medical University, Jiangsu Huai’ an
223300, China)

ABSTRACT OBJECTIVE: To dynamically analyze the effects of leosimendan combined with dopamine on renal
function in patients with acute heart failure based on DID model. METHODS: A total of 225 patients with acute heart
failure admitted to this hospital from Jan. 2019 to Jan. 2021 were divided into research group (112 cases) and control
group (113 cases) via the random number table. The control group was given conventional therapy for cardiac failure
combined with dopamine for intravenous pump [ from 1 to 5 wg/(kg+min) ]; while the research group was given
leosimendan based on the control group, with the initial loading dosage (12 pg/kg) administrated intravenously for
10 min, followed by intravenous drip at the velocity of 0.1 g/ (kg+min) for cardiac tonic treatment. Indicators of
renal function and cardiac function were compared between two groups before and after treatment, the clinical efficacy
of levosimendan was evaluated by using the DID method, and the parallel trend test graphs were plotted by using the
Coefplot package in Stata software. RESULTS: After 1, 2, 3 and 4 weeks of treatment, the left ventricular ejection
fraction (LVEF) , stroke volume (SV), cardiac index (CI) and glomerular filiration rate (GFR) of both groups were
significantly higher than those before treatment, the blood urea nitrogen ( BUN), serum creatinine ( SCr) and N-
terminal B-type natriuretic peptidogen ( NT-proBNP) levels of both groups were significantly lower than those before
treatment ; after 1, 2 and 3 weeks of treatment, the LVEF, SV, CI and GFR levels of the research group were
significantly higher than those of the control group, the BUN, SCr and NT-proBNP levels of research group were
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significantly lower than those of the control group, with statistically significant differences ( P<0. 05) ; after 4 weeks of

treatment, there were no significant difference in the above indexes between the two groups (P>0.05). The results of

DID effect analysis showed that there was a statistically significant improvement in cardiac and renal function between
the treatment regimen and the AHF patients ( P<0.05). CONCLUSIONS: Levosimendan combined with dobutamine

can improve early renal function, increase cardiac function and left ventricular activity in patients with acute heart

failure.

KEYWORDS Levosimendan; Dopamine; Acute heart failure; Renal function; Double difference method
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Tab 1 Comparison of general information of patients between two groups

A REA W4 (n=112) KBRS (n=113) X2 p
W/ (a5, %) 68.2410. 13 69. 13£10.02 0.663 0.508
5/ 46 il 69 74 0.366 0.545
it 43 39
T/ (2s,d) 3.14£0.71 3.05:0. 82 0.880 0.380
NYHA 74/ M 61 63 0.038 0. 846
V4 51 50
BMI/ (its,kg/m?) 24.17£4.92 24.23£5.01 0.091 0.928
DR IER R ] FILRG T 41 48 1.614 0. 446
SR F1 58 49
BN RS E 13 16
JEmbsR/ 1 B 58 59 0.004 0.949
TiA3E 4 41 0.036 0. 850
AR B A 9 1 0. 200 0. 654
o SRR RO FEH 13 11 0.207 0. 649
TFRRRZE 89 91 0. 040 0.841
eI 3 34 0.062 0.803

1.2 FHik

(1) XF HEEH BB ABE S5 43R 7 700 1 08 5 BLIA T, T LAWK
(2.5 L/min) , Wil i & i 5 5 24 b H A K i o Sk
FEKTEHE 20 mg, 1 H 1 ¥, AFIIR 80 BE G767 5 11 i
fig 20 mg,1 H 1 ¥k, PAFIBR 8560 M £ T, 35 0 18 ] i 52
M DIRIE F R EFL R E R A, B FI & 23.75 mg, 1 H
1R, AR PR 2 ) i, e KA R 190 mg, 1 H 1 IR, DAREAIK
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DB RO SR ; D ARERAR DUABE R A 10 mg, 1 B 1K,
PLBIGE O TR | B0 O 28 A 5 1R ERA 1R S L0 24 e 2 R
40 mg, 1 H 13K, LAY ik 7 1R 30 Wk | 24035 0 LN A ot 38 448 3
ZERELL 1~5 e/ (kg-min) #IKGEA L3S Ic LIkc4s g, I
AT B i 7B A A b AT sh A TR, (2) BFFR /R & A
X RRZH Y LAl 28T A PE T ELIE SV (A% .5 mL: 12,5 mg)
5 mL, % S ENEE S RS, LA 12 ne/ke B a7 71 2 7 ik
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ST 10 min, 1M1J5 LA 0. 1 pg/ (kg - min) B9 3 B 37 22 ¥ bk i 1
24 b DIROIRYT . ML E BAFEAYT 7 do (3) 0 IR
TS BERA YT . 2R E AEIRYT 7 d Ja AT 0 1 IR R i
WIFERRYT , O 1 BB L RIAYT 7 B2 R E 2k 0 1 5l
2SI RS BRI (2017) ) L . TR P A 20 mg, Wk
FEXR 20 mg, 1 H 1R O IRBEH MR ELICKERER
23.75 mg,1 H 1 % ORER UISEF A 10 mg, 1 H 1% 0
IR AR IR S L BLE ZE R F 40 me, 1 H 1 ¥R, FEAR 40 B 0 1
ARARAE DU LR ZGY BIR YT R BLAh IR T B X R R R
PRI TR AT
1.3 MZEIEHR
(1) NT-proBNP . 433 F ABE S H ,j697 1.2.3 & 4 AR,
R AR A R K I 4 mL, 3500 b BRSE 4085 I | v
SR F ELx800 7' W WAL A A3, 378 1k Al 10 e 95 O 3 5 A 00 1.
4 H NT-proBNP 7K -, #1 o F 4 150 45 b PH 45 0 7™ At afk
To (2)DNERHE KA DY RER A T A BRAE Y FHZRIT
1d. 12 .3 K4 FE, KA CFIH HD1L O % 8 AL
(BRKAZE. 2.5~ 3.5 MHz) #E47 .00 WEF M8 I 20 T BE ARG 2
T AR YR A ZE M BN, A I e SR 22 0 & B I A
(LVEF) E:Hi% a2 (SV) MO IR E (CD) B ARl 2 4
TAEZDS 5 4FLL B FIaH ML FR e 2 A R B 5
i, A S BT R A e R B, (3) B D RERTI . 43
BIFABESH AT 1.2.3 & 4 FS, BUEH RS 25 12 i bk
1M 2 mL, B0 40 B K 1M 3K B F - 70 °C KA AR AE, SR H
AUS800 %14 1 sh A 4k 43 B 40K I i 375 WLET ( SCr) | 1 PR 26 &L
(BUN) K, 38 B /NER &2 3R (GFR), GFR = [ ( 140-4F
x2

I#) KT (kg) 1/MLIFx 1,23 (552 ) 2l [ (140 -4F i) x 14
T (ke) |/IMALEFX 1. 04( &) .
1.4 SitERZE

FrA Bt R A Stata 15. 0 G247 4007, 755 IE 4
YRR LA es BRI IRLG LW B B I B 22
O3RN LR FH LR RRAS ¢ G50 ) 2 1) B b AR H
MSTAREAS ¢ R THECSERER - 3R (%) s, R X K, R
FH DID ¥EX 20 ) 308 B F VR YT I 0 B DI RR R R AT
PEA, B R AR B Treat F1 Time, Hi i , Treat=1 RFEMVRA
FB3E , Treat=0 fUFRXT BZH 35 ; Time = 0 3R/RIAITHT, Time = 1 |
23 K4 HAERITIA 1.2.3 X 4, DID BIA DIEEN .
Y =B0+B1Treat, +B2Time, +B3Treat, X Time, +&, , HH, FAR it
Sy B e SHBRPLIE SN IR, Y 0 E DI RETE AR
i Stata A1 Coefplot £ 223 1 47 4 #4435 EJE , P<0. 05
FREFAGI#E L,
2 H#R
2.1 MEBEOINBEIERAKFLILE

WiZH B VAT RTHY NT-proBNP 7K 3897 1 d J5H) LVEF
SV & CL/KF-H#s, Z R ¥ IRG 22 X (P>0.05), AT 1,
2.3 M4 JB)E, BILH A9 LVEF SV M CI KB BIAIT 1 d
b b s ELYARYT 1.2 & 3 J8UR  WF R 4l LR Te br /K F B 8
TR R R 2 R AR L (P<0.05) 51R97 1.2 )
3 A, Pi4H R F B NT-proBNP /K474 )7 Y AR, BLAF9T 4R
B BT IR, 2 FIH G L (P<0. 05) 5 TR YT
4 JH)G , PIZH B NT-proBNP /K122 R LS it 2 X (P>
0.05), .35 2,

MABFERTHIROINBEIERKF LS (x4s)

Tab 2 Comparison of cardiac function indicators between two groups before and after treatment (x=+s)

#ir fif il B (n=112) FHRA (n=113) ! P
NT-proBNP/ ( pg/mL) VTR 20 882.97 £2 132. 65 20 902. 13 £2 031.01 0.069 0.945
HT AR 10 543.35 1 836.21° 12 987.43 1 892. 35° 9.831 0.000
97 2 G 7 072. 58 £985. 44° 7827.83 =1 141.76° 5.310 0. 000
97 3 G 6 525. 18 £821. 07° 6792.45 1 011.38* 2.175 0.031
T4 R 2 481.76 +478. 16° 2 574.35 £511.29° 1.403 0.162
F ez =28. 440, P<0.001 Fugg=71.700, P<0.001 Fyq =5 464.000, P<0.001
LVEF/% W 1dR 32.94+7.21 31.9247. 14 1. 066 0.287
7 1LRG 37.8247.36" 33.156.24" 5.135 0.000
97 2 G 39.94 £6.72" 37.83 +6.82" 2.337 0.020
BT3GR 41.63£5.97" 40.01 £6. 15" 2,005 0. 046
07 4 G 43.91£6. 15" 4.876.11" 1.272 0.205
Faer=2.941, P=0.020 Fg=28.210, P<0.001 Fyq=96.610, P<0.001
SV/mL W LA 76.23 £15.24 77.16 £14. 85 0. 464 0.643
w7 LG 85.72 £15. 46" 79.35 £15.01" 3.136 0.002
7 2 iR 87.91 +14.86" 82.62+14. 11" 2.738 0.007
T 3 AR 92.75 £13.54" 89.18 +13.24" 2,000 0.047
097 4 G 94.86 12,97 93.08 £12.25" 1.058 0.291
F gy =50. 940, P<0.001 Frg=16.300, P<0.001 Faen=2.454, P=0. 044
CV/[L/(min'm?) ] BT LdJE 1.2520.21 1.28£0.28 0.909 0.365
7 1RR 1.84£0.31" 1.69 £0.27 3.871 0. 000
7 2 G 2.43 £0.29" 2.31£0.27° 3.213 0.002
W3 AR 3.01 £0.33" 2.92 £0.34 2.015 0.045
IHIT 4 A 3.97 £0.38" 3.88 £0.35" 1.848 0. 066

Fyg =2 586.000, P<0. 001

Fygg=21. 120, P<0.001 Faer =2.801, P=0.025

T SIRITRTICRR, "P<0. 05, SIRS7IR 1 d HLER, "P<0.05
Note; vs. before treatment, “P<0.05; vs. day [ after treatment >P<0. 05
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2.2 WHBESEEIEFRAELR

TBYTHT, P ZH B  BUN SCr M GFR /KK L e, 22 551
TGN (P>0.05), iAIF 1.2.3 KX 4 FJ5, 4l EH N
BUN SCr /K- FHBIRITRIFEAR, HifRyr 1.2 & 3 FGTHR A #H
L IRFEARKE B RAR X B3R 1.2.3 K4 a4l &
HHY) GFR AR B, HLIBIT 1.2 & 3 AR st 4l
T GFRK M B & TR, 2R YAFFRITHE L (P<

0.05) ; MIGYT 4 JAJG , 4L 3% BUN SCr & GFR /K25 57
ISR X (P>0.05) , W3 3,
2.3 EAZBEHBESSBEEIEE D, BIEEIERFIEA DID
Rz 43 H

HERHIAIT S5, DID BRI s IR BN IE (AR5
AR SRR R BEA R E R E O F IR T R 5 A
P Iy U B U e AR DG (P 35<0.05) , W3k 4,

®3 WAREFGRTIEBEREIEIRILE (F25)

Tab 3 Comparison of renal function indicators between two groups before and after treatment (x=s)

#ir fi 1l B4l (n=112) MR (n=113) 1 P
BUN/(mmol/L) I 8.211.13 8.19£1.07 0.136 0.892
7 1RR 7.451.08" 8.10+1.05" 4,571 0.002
T2 AR 7.36 £0. 84° 7.61 £0.87° 2.192 0.029
7 3 G 6.47 £0.78* 6.69 =0, 83* 2.048 0.042
97 4 G 5.82£0.71° 5.97 £0. 69 1.607 0.109
F gy =233.400, P<0.001 Fiugy =20. 850, P<0.001 Fyezy =4.067, P=0.003
SCr/( pmol/L) IR 133.92 £13.01 134,01 £12.97* 0.052 0.959
7 1RG 121.35 £12. 74" 130.92 +12.45" 5.699 0. 000
97 2 G 118.42 £11. 15 121.54 £11.82° 2,055 0.041
97 3 G 112.73 £10. 92 115.69 +11. 04° 2,022 0. 044
RIT 4G 105.49 +8.11° 107. 12 £9.35° 1.396 0.164
F oy =194. 300, P<0. 001 F=26.850, P<0. 001 Fyez=5.611, P<0.001
GFR/[mL/(min+1.73 m?) ] I 50. 14 £16.72 50.01 £16.93" 0.058 0.954
7 1R 58.72 £16. 34" 52.08 £16. 15" 3.066 0.002
97 2 Rl 61.03 £16.11° 55.98 £16.02° 2.358 0.019
7 3 G 63.24 £16.82° 58.67 £16.71* 2.044 0.042
BIT4RE 65.34 £18.65" 62.37£19.01* 1.183 0.238

Fogy=21.270, P<0. 001

Fiugi=33. 650, P<0.001 F 4 =7.794, P<0.001

VE: SIRITHTILAL, "P<0. 05
Note:vs. before treatment, “P<0. 05

®4 EAZBRASERERXBEC. BYREERZBAGITER

Tab 4 Estimated effects of levosimendan combined with dopamine on cardiac and renal function indicators

0
it h B Ffkiz ‘ P T 93l W
NT-proBNP oyl ~24750. 360 239.621 -103.290 0.000 ~25 220. 860 -24279. 870
IO S -1 640.163 342,957 -4.780 0.000 -2313.557 -966.769
ZHAEM 289.067 326. 442 0.890 0.376 -351.900 930. 034
LVEF oy 11.222 1.052 10.670 0.000 9.157 13.286
N IIES 2.700 1.334 2.020 0.043 0.081 5.320
LHAER -0. 682 1.210 -0. 560 0.573 -3.058 1.693
sV fif 1l 4713 2.834 1.670 0.096 -0.841 10.287
IRIOIES 13.996 2. 154 6. 500 0.000 9.767 18.224
ZHAE -1.934 2.559 -0.760 0.450 -6.958 3,090
CI fif 1l 17. 602 2.375 7.410 0.000 12.939 22.264
NI S 7.395 2.913 2.540 0.011 1.676 13.113
ZHAEM -0.891 2.576 -0.350 0. 730 -5.949 4,168
BUN 1A -2.256 0.138 ~16.360 0.000 -2.527 -1.986
IO S -0.482 0.200 -2.420 0.016 0. 874 ~0.090
ZHAEH 0.096 0.184 0.520 0. 604 -0.266 0.457
SCr oyl -4.229 2.338 -1.810 0.071 -8.821 0.362
TRIOIES -32.033 1.726 -18.560 0.000 -35.422 -28.644
THIER -1.913 2.153 -0.890 0.375 -6. 141 2.314
GFR oyl 2.54 2.695 0.940 0.346 -2.750 7.833
N IE S 10.951 2.736 4,000 0.000 5.579 16.323
ZHAEH 2. 893 3.069 0. 940 0. 346 -3.132 8.918

2.4 AERZBBRASEEMEEOCHTEREEN . SR
M B 1T HE B TE 4T

PUVRIT RUVE N M AT AT A S 50 85 SR s 1R YT
1 FARNGYY 2 )G, MiZH B GFR FIl LVEF BYIGI7 80N 22 5

PEERTZS M S8 2022 4E45 22 55 11 1]

% PR MALE B2 107 B R AT B BB, TEVA YT 3 RS
2 5 BN R H TG B S, WL 12,
3 itig

A T RE A 2R I SR T ING PR &5 B F | FL B 2

I

¥

Evaluation and analysis of drug-use in hospitals of China 2022 Vol. 22 No. 11 - 1337 -



—
S

! !
———— @ ———

897 UM (eGFR)
= W

- ittt

N—

] i
.10,
WTURE  WTE  WOTIEUE SR
it
Bl1 AAZEBRSSERMAMOCHFIBESE GFR %
fE B E1TRE BRI 0 4

Fig 1 Parallel trend test analysis on effects of levosimendan
combined with dopamine on GFR in patients with

acute heart failure
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Fig 2 Parallel trend test analysis on effects of levosimendan
combined with dopamine on LVEF in patients with

acute heart failure
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JE L B A0 A B R K2 R —RE R R A R
(R TEE LA 250 348 T AR 3 0 S A XU, B A g 2361
I AT 55 25 S 6 A, 2606 o BN B T B SRS A7 A6 A 2R >,
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IKPRRAL

R T AE—E R D HERR R il 2 T TR 2 DS R A
PR 2 FT 45 SR 1 R i, BT 7 3 5 44 7 DID ASEAL X6 22 7 i
B RIFRGAT 400, DID BRI BEA RObds « il 2577 5
CHIZEF A, PR A 5| H A v] RE 5 25 5 AR i
B PRAS Bk | DA T X6 F 5 4 B ek HE A 1) 77 7 Y BE 88 0] 587 5 1R
P 2 HEA TR, A 58 35 A6 I PRAE AR 35 O A7 A 1) R BB 58 4= Fifl
HLABILRE , I i 22 PG i ELY7 5 0 A T o S AR 9T
VIVRIT BUVE N S A T P AT B 34 0 25 R /R, Z2VE i B
IBIT 1 R XA O B IR R E SR R I, TR AT
BN T A, P A8 1 25 RN AR/ N IR YT 4 T8 s 4 A8
HIETCH 225, R 720 P o L RE T B0 T U0 g 3 pR
O BFIhEE, WX R 4 RO B IhRER A, B
SR EE W e 20w B2 A AR DG, A2 0 e R
St 1T BRI B 7 2 e B P R AR, S eV
BAELLO. 1 pe/ (kg min) THE IR S 5 h BRI A A 215
A HIEBRERWIA 1 h, TERP, AP D& bR =t
2 P B T A Y AR W 15 L4 OR-1896 S OR-1855,
HZGE e RE 1 A AR AR S -8R 1A
J& 022 P F EGR T BRI AT 2 R R0 B T AR O B
X BRI B A 7 B RLR W A4 20 0 T
TEARIE] 1922 AW/, L EIRYT 4 TR W4l B [ T 2
5o Survival FEHLIREGZE R B8, @£V F# HIGYT 24 h 57, R
F Y BNP KT 5 25 R AIG , HIFRLTRE4E 5 d, 7838975 31 d &
BRI AR ET SR 5 2 B T AT AR G
Z5 HIRIT 6 A R4 EH AT R B2,
NSRBI HIEST 3 GRS O B YREE R 22 R 5%
THER SR 3, Rk, A 35 2 R WS ks F 22
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