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Does Milrinone Improve Hemodynamic Variables in Patients with Pulmonary
Hypertension Due to Valvular Heart Disease?

Yon Hee Shim, M.D., Young Jun Oh, M.D., Sang Beom Nam, M.D., Esther Kim, M.D.
Yong Woo Hong, M.D., and Young Lan Kwak, M.D.

Department of Anesthesiology and Pain Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: Milrinone is a bipyridine phosphodiesterase III inhibitor that exerts both positive
inotropic and direct vasodilatory effects. The efficacy and safety of intravenous milrinone in heart failure
has been evaluated in a number of clinical studies. In addition, performance of the right ventricle is
improved primarily in reduced right ventricular afterload, and pulmonary vascular resistence as milrinone
produces minimal inotropic effects on the right ventricle. Most clinical studies have been performed
in left ventricular failure patients. Therefore, we investigated whether intravenous milrinone improves
the hemodynamics in patients with pulmonary hypertension due to valvular heart disease.

Methods: This study included 33 patients undergoing a valvular replacement with pulmonary
hypertension (mean pulmonary artery pressure > 30 mmHg after induction). Patients were randomly
divided into two groups, normal saline group (N) and milrinone group (M). In group N, normal saline
was infused. In group M, a single intravenous bolus of milrinone (50ug/kg body weight) was injected
over 10 min. Hemodynamic data were measured at preinjection, 5, 10, and 20 min after injection.

Results: There was no significant difference in systemic mean arterial pressure and central venous
pressure between both groups. In group M, systemic vascular resistance was reduced at 5 min after
injection and cardiac index was improved at 10 min after injection. There was no significant difference
in pulmonary mean arterial pressure and vascular resistance between both groups.

Conclusions: Milrinone had no effect on pulmonary artery pressure and pulmonary vascular resistance
in patients with pulmonary hypertension due to valvular heart disease. However, it increased cardiac
index and decreased systemic vascular resistance. (Korean J Anesthesiol 2003; 44: 187 ~192)
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Table 1. Patient Demographic Data

Group N Group M
(n = 16) m = 17)
Sex (M/F) 8/8 8/9
Age (yr) 46.0 £ 9.3 458 + 94
Body surface area (mz) 1.49 £ 0.13 151 = 0.17
Surgery
MVR 12 11
AVR 1 2
MVR/AVR 3 4

All values are expressed as mean * SD. Group N:
normal saline was infused, Group M: milrinone was
infused, MVR: mitral valve replacement, AVR: aortic
valve replacement.
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Table 2. Effect of Milrinone on Hemodynamic Variables

Baseline 5 min 10 min 20 min
HR Group N 87 = 22 78 + 22" 76 + 19" 75 + 18"
Group M 75 £ 15 79 + 26* 76 + 24* 81 + 16%
mABP  Group N 85 + 16 84 + 18 81 + 16 81 + 14
Group M 76 + 11 68 9 73+ 11 79 = 16
CVP Group N 11+ 4 10 +5 10 + 4 11+ 4
Group M 9+ 3 8+ 3 9+ 4 10 + 3
PCWP  Group N 26 + 10 23+ 6 23+ 6 23 + 6
Group M 26 * 6 25 + 8 27 + 8 29 + 8+
mPAP  Group N 36 + 9 35 + 10 34 + 11 40 + 28
Group M 36 £ 5 35 + 8 37 + 8 40 = 11
co Group N 40 + 1.2 38 + 14 37 + 1.1 38 + 1.2
Group M 44 * 14 47 £ 15 48 + 13 48 £ 1.6
CI Group N 26 + 09 24 + 09 23 + 0.7 24 + 0.7
Group M 27 £ 1.0 29 + 1.1 3.0 £ 1.0 29 + 1.1
SVR Group N 1599 + 528 1744 + 651 1665 + 537 1583 + 476
Group M 1339 + 475 1145 + 380* 1231 + 488 1271 + 575
PVR Group N 220 + 142 263 + 191 253 + 134 291 + 167
Group M 186 + 58 188 + 82 175 + 74 206 = 122

All values are expressed as mean * SD. Group N: normal saline was infused, Group M: milrinone was infused.
5, 10, 20 min: at 5, 10, 20 after administration of normal saline or milrinone. HR: heart rate (beats/min), mABP:
mean systemic arterial pressure (mmHg), CVP: central venous pressure (mmHg), PCWP: pulmonary capillary
wedge pressure (mmHg), mPAP: mean pulmonary arterial pressure (mmHg), CO: cardiac output (L/min), CI:
cardiac index (L/min/mz), SVR: systemic vascular resistance (dyne * s/cms), PVR: pulmonary vascular resistance
(dyne - slem’). * P < 0.05 compared with group N, P < 005 compared with baseline in the same group.
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