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The use of milrinone in neonates 
with persistent pulmonary 
hypertension of the newborn - a 
randomized controlled trial pilot 
study (MINT 1) 
El-Khuffash et al. (JPeri, 🇮🇪 ) 

Background: 
- PPHN occurs in 0.5-7/1000 live births and results in mortality 

ranging between 4% and 33% 
- iNO reduces need for ECMO but does impact mortality and 

long term morbidity 
- 40% of patients are considered iNO “non-responders" or 

“partial-“ 
- iNO does not provide myocardial support. 
- 📚  Milrinone is a selective phosphodiesterase 3 (PDE3) 

inhibitor with pharmacological effects including relaxation of 
vascular smooth muscle, enhanced myocardial contractility 
(inotropy) and improved myocardial relaxation (lusitropy) 

Questions: 
- Does use of IV milrinone used in conjunction with iNO 

reduces the time on iNO and the time spent on invasive 
ventilation in infants ≥34 weeks GA and a dx of PHTN? 

Study Design: 
- Multicenter randomized double-blind two-arm pilot study 

from three units in Ireland and Netherlands 
- Inclusion: ≥34wks BW ≥2000g, clinical dx of PPHN, OI ≥10, 

and started on iNO w/in the first 10days after birth. 
- Echo criteria: Absence of CHD, presence of  

- A tricuspid regurgitant jet with a pressure gradient ≥ 2/3 
systemic systolic blood pressure 

- Intra-ventricular septum flattening or bowing into the left 
ventricular cavity 

- Patent ductus arteriosus bidirectional shunting or 
predominant right to left shunting 

- A pulmonary artery acceleration time <40 milliseconds 
- Exclusion: lethal congenital anomalies, bleeding diathesis, 

IVH, diastolic hypotension not responsive to rx, HIE, renal 
disease, hypovolemia. 

- Intervention: Milrinone 50mcg/kg loading>maintenance 
(0.375-0.750 mcg/kg/min), treatment continued until iNO off 
or max of 35h. 

- Randomized 1:1 
- Hemodynamic monitoring done at 6, 12, and 24h after 

milrinone admin. 
- An assessment of pulmonary hemodynamics included:  

- pulmonary artery acceleration time (PAAT) - The PAAT is 
inversely correlated to pulmonary vascular resistance(PVR) 
- RV ejection time (RVET) 
- PAAT to RVET ratio (PAATi)  
- LV end-systolic eccentricity index - reflective of the 

degree of interventricular septal flattening due to 
elevated RV pressures.  

- Parameters of myocardial function including right 
ventricular output (RVO), LV global and RV free wall 
deformation measurements using speckle tracking 
echocardiography were recorded. 

- Primary outcome: outcome was the duration of iNO 
treatment in hours. T The primary clinical 

- Secondary outcome: time on invasive ventilation and 
oxygen supplementation, duration of hospital stay, the 
rate of hypotension and the use of adjuvant inotropes, 
need for ECMO, and mortality. 

- ⚠  This study was conducted to determine the feasibility 
of patient recruitment, instituting the study protocol, 
randomising and blinding allocation, collecting outcome 
data and contributing to determine the sample size 
necessary for a definitive multicentre trial 

Results: 
- They assessed 30 infants for eligibility and enrolled only 9 

patients: four infants were randomized to milrinone and five 
were randomized to placebo 

- There were no differences in the duration of iNO, ventilation 
or oxygen administration between the two groups  

- The distribution of adverse events including hypotension, use 
of inotropes, need for ECMO, or death was comparable 
between the two groups.  

- Baseline measures of PVR including PAATi, LV EI and PDA 
systolic velocity appeared similar between the groups 

- Infants in receipt of milrinone demonstrated a trend of 
improvement in the surrogate markers of PVR including a 
higher PAATi, a lower LV EI, and a left-to-right flow pattern 
during systole across the PDA.  

- Infants in receipt of milrinone appeared to have improved RV 
strain and LV strain by 24 h following administration. 

-   
Conclusion: 
- Conducting an intervention trial of a vasoactive agent in the 

setting of acute pulmonary hypertension in term infants is 
challenging using our current approach.  

- The apparent fall in the incidence of severe pulmonary 
hypertension, and the difficulty in approaching parents during 
a critical treatment window have led to very slow recruitment.  

- Future endeavors aimed at assessing the impact of vasoactive 
medications clinically important neonatal cardiovascular 
conditions should consider alternative methods of 
investigation.  
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- Those should include cluster randomization by centre to 
facilitate comparisons, the use of well-designed registries,  or  
the implementation  of  Standardised Clinical Assessment 
and Management Plans (SCAMPs).  

- Clinical trialists should engage with hemodynamic 
physiologists to determine strategies to enhance patient 
recruitment and trial conductance, taking into account the 
increased recognition of the variable pathophysiological 
underpinnings of the clinical phenotype of pulmonary 
hypertension. 

 


