
Evaluation of Intravenous Milrinone in the Treatment of Vasospasm following an  

Aneurysmal Subarachnoid Hemorrhage (aSAH) 

 
• Delayed cerebral ischemia due to cerebral vasospasm is a damaging 

complication in patients with aSAH1-3 
• Current use of hyperdynamic therapy is the best available treatment option 

for cerebral vasospasm1-3 

• Besides angioplasty and hyperdynamic therapy, multiple intravenous (IV), 
intra-arterial (IA), and intrathecal vasodilating agents have been used to 
treat cerebral vasospasm2 

• Milrinone has inotropic and vasodilatory effects thought to help 
prevent vasospasm4-7 

• Lannes et. al. studied 88 patients in Montreal, Canada, who received 
continuous with bolus infusions of IV milrinone as first line treatment for 
cerebral vasospasm  

• 83 survivors – 48.9% at neurologic baseline and 75% good functional 
outcome (modified Rankin score (mRS) < 2)7 

 

 

 

Background Interventions and Methods Results 

Conclusion 

Study Outcomes 

• Retrospective chart review of patients admitted with aSAH from July 1, 
2009 through June 30, 2014 

• Received IA verapamil or papaverine followed by hyperdynamic 
therapy plus IV milrinone 

• Control patients received IA verapamil or papaverine followed by 
hyperdynamic therapy without IV milrinone 

• Patients matched based on age, gender, presenting Glasgow Coma Scale, 
and Fisher Grade on admission  

Results 

References 
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• Primary Outcome: Median cerebral blood flow velocity as measure by 
transcranial Doppler (TDC) 

• Secondary Outcomes: 
• Duration of milrinone infusion 
• Average 24 hour infusion rate of milrinone 
• Functional outcomes (mRS) 
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Figure 2. Median cerebral blood flow velocity per treatment day as measured by TCD Vasospasm is suspected 

with a cerebral blood flow velocity >120cm/second. 
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Duration of milrinone infusion 

Mean days (SD) 10 (3.42) 9.8 (5.1) 7 (3) 

24 hour infusion rate of milrinone 

Mean, mCg/kg/min (SD) 0.23 (0.11) 0.75 1 (0.55) 
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mRS Disability 

0 No symptoms 

1 No significant disability 

2 Slight disability 

3 Moderate disability 

4 Moderately severe disability 

5 Severe disability 

6 Dead 

• Small trial limits ability to make conclusion 

• No difference seen in TCDs or mRS at discharge milrinone vs. control 

• Larger sample size and standardized dosing needed for significance 

• Future Direction:  

• September 2014 – mandatory 90 day mRS documented on all aSAH 

patients per protocol 

• April 2016 – Prospective randomized controlled trial starting at IU 

Health8 

P=0.052 

Table 1.  Average duration of treatment group milrinone infusion. Average infusion rate for treatment IV 

milrinone was 0.23 mCg/kg/min. 

Vasospasm 

Initial Rupture;  

Severe Headache 

Taken to the Hospital 

Head CT/Angio confirms aSAH 

Admit to ICU on 

aneurysm precautions 

Surgical Intervention 

(clip or coil) 

Follow up Angio(s) 

Monitor in ICU for complications  

(up to 14 days monitoring for vasospasm) 

Discharge to Rehab/Home 

~15% mortality 

before reaching 

the hospital 

30 – 60% mortality due to 

initial hemorrhage or 

secondary complications 

30 day mortality  

~40% 

Figure 1. Patient journey from initial presentation of aSAH through discharge. Due to the non-

specific nature of an aSAH presentation, morbidity and mortality remains undesirably high.1-3  

Figure 3. Modified Rankin score on discharge. 15 patients (83%) had poor outcomes (mRS > 3), Plausible 

cause of poor functional outcomes could be low dose average infusion.      

P=0.17 
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