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Effects of Milrinone for Nebulized Inhalation and Intravenous Injection on Hemodynamics in
Patients with Pulmonary Hypertension Undergoing Mitral Valve Surgery in Perioperative
Period"

SHI Wenwen', LU Qun®, TIAN Gang®, GAO Xiaogang”( 1. Dept. of Pharmacy, the First Affiliated
Hospital of Xi’ an Jiaotong University, Xi’ an 710061, China; 2. Dept. of Cardiology, the First
Affiliated Hospital of Xi” an Jiaotong University, Xi’ an 710061, China)

ABSTRACT OBJECTIVE: To probe into the effect of milrinone for nebulized inhalation and intravenous injection on
hemodynamics in patients with pulmonary hypertension undergoing mitral valve surgery in perioperative period.
METHODS: Totally 152 patients with mitral stenosis complicated with pulmonary hypertension admitted into this
hospital from Sept. 2020 to Dec. 2022 were enrolled and divided into inhalation group (n=76) and intravenous
injection group (n=76) via the random number table method. The inhalation group and intravenous injection group
were given milrinone for inhalation and intravenous injection during the surgery, respectively. The hemodynamics
indicators including pulmonary capillary wedge pressure (PCWP ), mean arterial pressure (MAP), mean pulmonary
arterial pressure ( MPAP ), cardiac index ( CI) and pulmonary vascular resistance index ( PVRI) were compared
between two groups before sternotomy (7T, ), after cardiopulmonary bypass ( CPB) withdrawn (7,) and before the
patient transferred to intensive care unit (7,). The arterial blood gas indicators including arterial partial pressure of
oxygen (Pa0,)/fraction of inhaled oxygen (Fi0O, ), mixed venous blood oxygen saturation (SvO,) and intrapulmonary

shunt (Qs/Qt) were compared between two groups at T, T, and T,. The ultrasonic cardiogram including tricuspid
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annular plane systolic excursion (TAPSE) and right ventricular fractional area change ( RVFAC) were compared
between two groups at T, T, and T,. RESULTS:. Compared with T, the PCWP, MAP, MPAP and PVRI of the
inhalation group and the intravenous injection group were significantly lower at 7, and T,, while the CI was
significantly increased, with statistically significant differences (P<0.05). At T, and T,, the PCWP, MPAP and
PVRI values of the inhalation group were significantly lower than those of the intravenous injection group at the same
period, and the Cl was significantly higher than that of the intravenous injection group at the same period; while the
MAP of the intravenous injection group were significantly lower than those of the inhalation group at the same period,
with statistically significant differences ( P<0.05). Compared with T, the Pa0O,/Fi0O, was significantly increased and
the Qs/Qt was significantly lower in the inhalation group and the intravenous injection group at 7T, and T,, with
statistically significant differences ( P<0.05). The PaO,/FiO, was significantly higher and the Qs/Qt was significantly
lower in the inhalation group than those in the intravenous injection group at T, and T,, with statistically significant
differences (P <0.001). Compared with T,, the TAPSE and RVFAC of the inhalation groups were significantly
increased at T, and T,, with statistically significant differences (P<0.05). At T, and T,, the TAPSE and RVFAC in
the inhalation group were significantly higher than those in the intravenous injection group at the same period, with
statistically significant differences (P<0.001). CONCLUSIONS: The application of milrinone for inhalation in patients
with mitral stenosis complicated with pulmonary hypertension before and after CPB is safe and convenient, which can
improve the indicators of right ventricular hemodynamics, right ventricular function and systemic hemodynamics.

KEYWORDS Milrinone ; Atomization inhalation; Mitral valve surgery; Pulmonary hypertension; Hemodynamics
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Tab 1 Comparison of baseline data between the inhalation
group and the intravenous injection group

BiH WAL (n=76)  FlKEHA (n=76) x> P
Y/ (45, %) 34.9547. 83 36. 50+8. 62 1.160 0.248
B/l %) 43 (56.6) 46 (60.5) 0.244 0.621
IRTEHERY (s kg/m?)  20.93£1.51 21.02+1.38 0.38  0.702
NYHA 734/ 61( %) 0.101 0.992
14 7(9.2) 6(7.9)

4 20 (26.3) 21(27.6)

Mm% 41(53.9) 41(53.9)

B 8(10.5) 8(10.5)

1.2 A&

W A 2055 R S 28 R 0 00 4 T W A K e A ik i
IR IIATRIT o FREETS 1SR DK IA A 0. 1 mg/kg ST KRB
1 020 pg/kg HEETREE 0. 15 me/kg i FMREE, RE S, T RE
R E A, RS E R 8 ~ 10 mL/kg, IR, 12 ~
14 W/ min, WA 28 SR, AR 9 S0 B (IO, )
0.5, WMAHBHELT 0. 9% FALHEFL S mg MAK IR
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R A, PR FAETREHIIE B R OH G #E1T
WLy 38
1.3 MBI

AW A 20 5 5 Bk e 5 20 A BB DRI (T, ) LCPB 3

Evaluation and analysis of drug-use in hospitals of China 2023 Vol. 23 No.9 - 1067 -



MU (T,) Je# ZEAE W E[0(T,) 1 PCWP 23 ik &
(MAP) 3403 ik (MPAP) U IEFS %% ( CT) 5 it il 45 BEL 77
FeEC(PVRL) S5 MR ) J1 248 hn . LA A4 55 # ik G 4
B T, T, % T, B gh ik i 42053 & ( Pa0, ) /Fi0, | B & ik
I SR EE (SvO, ) T Y 43 37 3% ( Qs/Qt) 25 3h Bk i <6 #m o
FA W AZH SRR SR T, T, B T, IR = SR
WINIAS (TAPSE) A0 % R AR {L /0 B0 (RVFAC) S 75 .0 3
E L7
1.4 SitEHZE

SR SPSS 22. 0 A TG 4T, BB AR (%)
FRCRHXC KB 8, TR xes Rom R ¢ K5 1L
B, P<0.05 HEFARIFE L,
2 H#R
2.1 BEIFARHMERERLE

W N1 BB A RE N 32 A K ) 4 B e AR i & & 4=
FRkEE ST 2 Bl EAE CPB LS H BLRFSEHT [E] > 10 min Y
S B PEAIR L , FF 75 BTN R 2 (D4 CPB LI e
BT i el 2 RIEE TR L (X =0.507,P=0. 155) ; 418
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Tab 2 Comparison of perioperative clinical data between
the inhalation group and the intravenous injection group
WALL kA e

A P

(n=176) (n=176)
RVSP/ (s, mm Hg) 69.52¢13.50 65.58£13.73 1541  0.125
TAPSE/ (5, mm) 18.52¢2.15  18.47¢2.29  0.139  0.890
RVFAC/ (i£s,%) 38.50£3. 11 39.26£2.99 1.5 0.127
FEDEFMAEY (x£5,%) 55.46£3.82  54.60£3.39  1.468  0.144

FABIE/ (x5, min) 229.26+35.57 236.93:31.53  1.407  0.162

CPB i)/ (1, min) 67.50£17.43  63.76£15.85 1384 0.168
Fh ket i)/ (225, min) 49.58+15.90  48.82¢14.37 0.309  0.758
CPB ML/ 51 (% ) 0(0) 2(2.6) 0.507  0.155
MAEH-EYNU 0 (ves, 2b) 14112683 17.35£6.39  3.020  0.003

2.2 MiEshHFiEMRb
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PVRI I CI 55 L3 3 J1 2= 48 bR LU, 22 R TE 4 122 L (P>
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Tab 3 Comparison of hemodynamic indicators between the inhalation group and the intravenous injection
group at different times(x+s)

15 PCWP/mm Hg MAP/mm Hg MPAP/mm Hg
45 Ty T, T, Ty T I, Ty () T
AL (n=76) 281.22£65.75  125.08+45.63° 135.37+63.16*  751.33:25.90  677.26£27.82% 661.67+29.42%  441.73£80.49  261.73+88.33*  311.05:87.63 "
Bk ST (n=76) 281.41468.78  131.73+64.92" 146, 11£63.66 %  753.43£29.11  665.65+27.69*  631.72+30.28 *  461.6089.39  301.65+88.46  371.70+88.62 *
/P 0.017/0.986  2.049/0.043  2.235/0.027  0.470/0.639  2.579/0.011 _ 27.960/<0.001  1.440/0.152  2.784/<0.001 _ 4.180/<0.001
i PVRI/[ dyne{( em®om?) ] ‘ CV/[ L/ (min'm?) ] ‘
T() ]] ]2 T[] Tl ]2

AL (n=176) 6 561. 77£110. 15 4491.37105. 72" 5251. 16666.70 * 21.52+0.46 31.98£0.62 " 31.93£0.24 *
kT4 (n=76) 6581.97+111.86 5931.40+95.63 * 6 011. 32+660.79 * 21.65+0.43 30.03£0.51 30.27+0.28 *
/P 0.614/0. 540 88.657/<0. 001 7.066/<0. 001 1..800/0. 074 2.715/0.007 3.782/<0. 001

.5 1, i, P<0.05,

Note:us. T, ™ P<0.05.
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Tab 4 Comparison of arterial blood gas indicators between the inhalation group and the intravenous injection group
at different times(x+s)

- Pa0,/Fi0, $v0,/% 0s/Qt
TO T] T2 TO Tl T2 TO T] T2
WAL (n=16) 2371.43£60.85 3 671.50+54.69 * 3 871.35£58.50 *  651.65+4.67 647.75+3.78  649.66+5.77"  271.104.18  191.65+3.22%  191.12+3.85*
Bk (n=76)  2361.50+63.36 3 031.8365.17* 3371.92£52. 19  656.32¢3.93  649.13¢4.12  651.92¢3.89 251.83£4.67  231.34£3.76°  221.99:4.16 "
/P 1.002/0.318  66.025/<0.001 ~ 55.957/<0.001 1.028/0.305 1.541/0. 125 1.541/0.123  0.440/0.660  17.613/<0.001  10.356/<0. 001

5 Ty IR, " P<0.05,
Note:vs. T, * P<0.05.

x5

N E 5 5 RKE ST H B E A E R BB OB B IS AR 8 (x2s)

Tab 5 Comparison of echocardiographic indicators between the inhalation group and the intravenous
injection group at different times(x=+s)

15 TAPSE/mm RVFAC/%

TO Tl TO T] T2
AL (n=76) 14.3242.95 15.571.63 15.82+1.97 45.5243.47 49.43£2.95 48.7243.49*
HBkEE ST (n=76) 14.75£3.03 14. 11£2. 46 13.49¢1.73 ¢ 45.71£3.17 43.5543.43 43.60+2.98
/P 0. 886/0. 377 4.313/<0. 001 7. 748/<0. 001 0.352/0.725 11.331/<0. 001 9.927/<0. 001

T 5 Ty IR, * P<0.05,
Notesss. Ty, *P<0.05.
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